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PREFACE 

TO 

THE   FIFTH  EDITION 


In  preparing  the  fifth  edition,  we  have,  as  in  former  editions,  largely 
depended  on  our  personal  experience  of  disease  in  children ;  but  we 
must  acknowledge  our  indebtedness  for  much  valuable  information  to 
the  second  edition  of  the  'Traite  des  Maladies  de  I'Enfance,'  edited  by 
Grancher  and  Comby,  and  to  the  Reports  of  the  Society  for  the 
Study  of  Disease  in  Children. 

The  whole  of  the  text  has  been  revised,  several  chapters  have  been 
rewritten,  and  much  new  material  has  been  incorporated  in  the  text. 
Twenty-four  new  figures  and  a  coloured  frontispiece  have  been  added. 

We  again  gladly  express  our  thanks  to  Mr.  A.  Wilson  for  revising 
the  chapter  on  Anesthetics  and  to  Dr.  E.  M.  Brockbank  for  his  help 
in  seeing  the  sheets  through  the  press. 

We  cordially  thank  Dr.  W.  J.  Bythell  for  his  'three-colour' 
photograph,  which  forms  the  frontispiece,  and  for  the  trouble  he  has 
taken  in  its  reproduction. 

H.  A. 
G.  A.  W. 

Manchester  :  September  1905. 
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PREFACE 

TO 

FIRST  EDITION 


The  present  work  is  intended  to  give  to  senior  students  and  junior 
medical  practitioners  a  fairly  complete,  though  necessarily  condensed, 
account  of  the  various  morbid  conditions  peculiar  to,  or  chiefly  found 
during,  infancy  and  childhood.  Those  diseases  which  are  neither 
special  to  children  nor  modified  by  their  occurrence  in  early  life  are 
either  omitted  altogether  or  only  briefly  considered. 

The  book  is  written  from  a  practical  point  of  view,  and  but  httle 
pathological  detail  will  be  found  in  it. 

The  basis  of  our  work  is  our  experience  at  the  General  Hospital  for 
Sick  Children,  Manchester,  an  institution  at  which  some  1,200  in-patients 
and  some  10,000  out-patients  are  annually  treated.  Our  observations 
have  extended  over  nearly  ten  years,  and  during  the  whole  of  that  time 
we  have  been  collecting  material  both  at  the  Children's  Hospital  and  at 
the  Royal  Infirmary  for  this  purpose. 

The  original  feature  of  this  book  is  that  it  is  written  conjointly  by  a 
physician  and  a  surgeon  ;  it  is  hoped  that  it  presents,  therefore,  a  fairly 
complete  account  of  disease  in  children.  Though  we  are  well  aware 
that  the  book  is  not  an  exhaustive  treatise,  we  think  it  will  be  found 
practical,  and  it  is  at  least  based  on  experience  and  is  not  a  mere 
compilation. 

The  illustrations  are  almost  entirely  taken  from  photographs  of  cases 
that  have  been  under  our  own  care  ;  where  this  is  not  so,  their  source 
is  acknowledged. 


X 


Diseases  of  Children 


We  have  to  tender  our  cordial  thanks  to  our  friends  and  colleagues, 
both  at  the  Children's  Hospital  and  at  the  Royal  Infirmary,  for  their 
help.  Our  thanks  are  also  due  to  successive  generations  of  house 
surgeons  who  have  kept  the  records  of  our  cases. 


To  our  colleague  Dr.  Hutton,  for  allowing  us  without  stint  the  use 
of  his  cases,  as  well  as  for  much  help  and  advice  in  correcting  our 
proofs,  our  especial  thanks  are  due ;  also  to  Messrs.  Southam  and 
Collier,  our  colleagues  at  the  Royal  Infirmary  and  the  Children's 
Hospital,  for  their  care  and  kindness  in  proof-reading.  To  Mr.  Wilson 
we  owe  our  chapter  on  Anaesthetics,  which  is  made  especially  valuable 
by  his  large  experience  in  the  administration  of  these  agents  both  at  the 
Children's  Hospital  and  at  the  Royal  Infirmary.  To  Drs.  Humphreys 
and  Massiah,  our  former  colleagues,  we  are  also  indebted  for  the  use 
of  their  notes  of  cases. 


We  must  also  acknowledge  the  help  rendered  to  us  by  Messrs.  Paine 
and  Benger  in  connection  with  the  formulae  for  medicines  and  external 
applications  given  in  this  work. 

We  cannot  take  leave  of  our  work  without  further  acknowledging 
our  indebtedness  to  the  Board  of  Governors  of  the  Children's  Hospital 
for  their  generous  treatment  of  us,  and  especially  for  enabling  us  to 
publish  our  annual  abstract  of  cases  treated  at  the  Hospital.  We  also 
desire  to  express  our  appreciation  of  the  value  of  the  work  of  our  sisters 
and  nurses  in  making  observations  of  cases,  and  in  the  preparation  of 
temperature  charts. 

To  Messrs.  Longman,  our  publishers,  we  are  much  indebted  for 
their  liberality  in  allowing  us  to  borrow  woodcuts  from  their  published 
works,  and  for  their  help  in  many  ways ;  we  desire  also  to  acknowledge 
the  great  pains  and  skill  shown  by  Mr.  Pearson  in  engravmg  our 

photographs,  ,^„^^r 
^       ^  ^  HENRY  ASHBY, 

G.  A.  WRIGHT. 

Manchester  :  May  1889. 
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CHAPTER  I 

THE  PHYSIOLOGY  OF  INFANCY  AND  CHILDHOOD 

The  Periods  of  Early  life.— The  life  of  man  is  naturally  divided  into 
three  great  epochs— viz.  a  period  of  Growth  and  Development,  of  Maturity, 
and  of  Decline. 

The  first  division  includes  the  periods  of  early  life,  when  those  series 
of  operations  are  in  progress  by  which  the  ovum  or  sperm-germ  is  trans- 
formed into  the  complete  organism  ;  it  may  be  subdivided  into  hitra-uterine 
Life,  Infancy,  Childhood,  Youth,  and  Adolescence. 

Xntra-uterlne  life.— During  this  epoch  the  embryo  depends  entirely 
upon  its  parent  for  all  its  wants.    The  maternal  blood  supplies  it  with 
material  for  constructive  purposes,  carries  away  its  waste  products,  and 
renders  unnecessary  the  maintenance  of  an  independent  temperature.    It  is 
clearly  a  time  of  great  importance  to  the  future  being,  and  it  is  necessary 
that  this  development  should  take  place  under  healthy  conditions,  inasmuch 
as  It  is  physiologically  impossible  for  an  unhealthy  or  weakly  mother  to  supply 
the  wants  of  the  embryo,  and  any  failure  in  the  nutritive  powers  of  the  mater- 
nal blood  is  certain  to  leave  its  stamp  on  the  future  development  of  the  child 
An  infant  may  come  into  the  world  fairly  well  developed  and  plump,  from 
the  presence  of  more  or  less  stored-up  fat,  in  spite  of  the  weakly  state  of  the 
mother's  health,  but  it  is  almost  certain  sooner  or  later  to  exhibit  tendencies 
to  weakness  in  the  direction  of  the  stock  from  whence  it  springs     Not  only 
may  the  embryo  owe  a  weakly  building-up  of  its  tissues  to  its  mother  but 
It  may  actually  share  maternal  disease.     It  may  suffer  from  endocarditis 
onginating^  in  a  rheumatic  state  of  its  parent,  and  this  lesion  affecting,  as 
It  usually  does  the  right  side  of  the  heart,  may  lead  to  malformations,  which 
are  only  too  likely  to  cut  short  its  career.    From  its  parents  also  the  sperm- 
germ  may  receive  the  virus  of  syphilis,  from  which  it  may  suffer  during  its 
embryonic  life  or  after  birth.    It  may  inherit  a  proneness  to  tuberculosis 
or  epilepsy,  or  a  tendency  to  gout  or  rheumatism.    During  fcetal  life  many 
anomalies  may  arise  from  arrested  development  or  an  overgrowth  in  certain 
di.ections  :  cleft  palate  and  hare-lip  are  instances  of  the  former,  and  super- 
numerary fingers  and  nevoid  growths  of  the  latter  ^ 

thon^r^r  "'^"^  "'^^'^•^      't^  ^^'^dest  sense,  and 

though,  as  Its  derivation  imphes,  it  was  originally  applied  to  those  who  could 
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not  speak,  it  came  to  be  employed  by  them  for  children  of  much  older  years. 
I  he  terms  infancy ^^remiire  enfance  and  Sihtglingi'periflde  are  most  usually 
applied  to  the  fust  seven  or  eight  months  of  life,  the  time  during  which  the 
infant  is  nursed  at  the  breast,  and  before  the  eruption  of  the  milk  teeth.  They 
are,  however,  used  by  some  writers  to  include  the  whole  of  the  first  year. 
Within  the  first  week  or  two  of  life  the  infant  has  often  to  contend  with  con- 
ditions which  are  peculiar  to  this  period,  inasmuch  as  they  depend  in  one 
way  or  another  on  the  act  of  birth.  It  may  be  born  asphyxiated  in  con- 
sequence of  strangulation  by  the  cord  or  pressure  on  the  head  ;  various 
injuries  producing  ha-matomas  may  take  place  ;  or  there  may  be  septic  in- 
fection in  connection  with  the  umbilical  cord.  The  change  from  placental 
alimentation  to  the  digestion  of  food  in  the  infant's  stomach  is  a  time  of 
peculiar  danger,  especially  if  artificial  food  is  given,  and  the  mortality 
of  infants  is  much  greater  during  the  first  week  of  life  than  at  any  other 
period. 

During  the  first  few  months  of  infancy,  life  is  not  so  purely  vegetative  as 
it  is  during  the  intra-uterine  period,  yet  the  mental  faculties  are  in  abeyance 
and  the  movements  mostly  involuntary  or  reflex. 

One  consequence  of  the  undeveloped  condition  of  the  higher  or  inhibitory 
centres  is  that  the  reflex  centres  are  less  under  control  than  in  later  years,  so 
that  disorderly  reflex  movements  in  the  form  of  convulsions  are  liable  to  take 
place  on  the  slightest  provocation.  Growth  at  this  period  is  extremely  rapid, 
the  weight  more  than  doubling  itself  during  the  first  six  months  of  fife,  and  a 
great  strain  is  thus  thrown  on  the  alimentary  system  ;  the  lymphatic  and 
blood-forming  organs  are  also  exceedingly  active.  It  is  not  surprising,  there- 
fore that  the  diseases  which  are  most  common  and  fatal  at  this  period  are 
those  connected  with  digestion  and  absorption.  The  infant  requires  much 
rest,  and,  indeed,  divides  its  time  for  the  most  part  between  feeding  and 
sleepino-  It  is  during  this  period  that  '  wasting,'  'marasmus,'  or  'atrophy  ' 
is  so  common,  a  result  of  chronic  catarrh  of  the  intestinal  tract  and  a  con- 
sequent impairment  of  the  digestive  organs. 

Childliood.-The  eruption  of  the  milk  teeth  marks  an  epoch  in  early 
life,  the  term  childhood  being  applied  to  the  period  commencing  with  the 
first  dentition  and  ending  ^rith  the  commencement  of  the  second,  at  the 
sixth  or  seventh  year.  The  terms  seco7ide  enfance  and  Ktndesalter  are  used 
in  a  similar  sense.  Growth  at  this  period  continues  to  be  active,  though  not 
proceeding  at  the  same  rate  as  during  infancy,  but  disturbances  of  the  ali- 
mentary system  are  common,  and  children  quickly  waste  if  digestion  and 
absorption  are  interfered  with.  ,     ,    ,u  a 

The  osseous  and  muscular  systems  are  developing,  so  that  by  the  end  ot 
the  first  year  the  child  can  crawl  or  even  walk  with  help.  It  is  at  the  com- 
mencement of  this  period  that  rickets,  a  disease  so  intimately  associated 
with  indigestion,  often  makes  its  appearance.  The  mental  faculties  are 
opening  out  as  the  brain  develops,  and  the  infant  begins  to  recogmse  its 
friends  and  call  them  by  name.  During  the  period  of  dentition  nervous 
disturbances  are  common,  and  the  lesions  giving  rise  to  infantile  paralysis 

""'^  4o«tl -The'lerms  youiK  jeunesse  and  Knabenalter  are  generally  applied 
to  the  period  commencing  at  the  second  dentitign  and  ending  at  puberty,  or 
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about  the  fourteenth  year.  During  this  time  the  milk  teeth  are  replaced  by 
the  permanent  set,  the  bones  become  more  solid  and  the  muscles  better 
developed,  while  the  mental  faculties  are  exceedingly  acute  and  the  mind 
readily  acquires  knowledge.  As  puberty  approaches,  the  voice  becomes 
deeper  and  the  sexual  organs  undergo  a  marked  increase  of  development. 
During  this  period,  scholastic  education  is  carried  on,  the  memory  is 
exceedingly  retentive,  perhaps  more  so  than  at  any  other  time.  Children  at 
this  period  easily  'outgrow  their  strength,'  the  nervous  system  is  readily 
upset,  as  is  evidenced  by  the  frequency  of  chorea,  and  the  alimentary  canal 
is  apt  to  suffer  from  chronic  catarrh. 

Respiration.— During  intra-uterine  life  the  respiration  of  the  foetus  is 
carried  on  by  means  of  the  placenta.    The  blood  of  the  fcetus— as  far  as 
oxygen  is  concerned— is  supplied  in  a  far  more  imperfect  manner  through 
the  maternal  blood,  than  when  after  birth  the  oxygen  is  taken  direct  from 
the  air  to  the  vesicles  of  the  lungs.    Inasmuch  as  the  fcetus  has  no  inde- 
pendent temperature  to  maintain,  and  its  life  is  spent  in  continuous  sleep 
Its  tissues  requu-e  far  less  oxygen  than  it  does  after  birth.    This  condition 
of  thmgs  mduces  a  tolerance  of  oxygen  starvation,  which  frequently  stands  it 
m  good  stead  durmg  the  act  of  birth,  if  the  placental  circulation  is  interfered 
with  through  pressure  on  the  umbilical  cord,  and  pulmonary  respiration  not 
possible.    Infants  are  often  born  in  a  condition  of  asphyxia,  especially  after 
severe  labours,  and  have  been  known  to  survive  without  either  placental  or 
pulmonary  respiration  for  lo  to  15  minutes,  and  infants  may  live  for  many 
hours,  or  even  days,  with  the  greater  part  of  their  lungs  in  an  unexpanded 
state.    The  same   olerance  of  a  venous  condition  of  blood  occurs  in  other 
newly  born  animals  ;  thus  Brown-Sequard  has  shown  that  a  newly  born 
mouse  will  recover  after  an  immersion  of  10  minutes  in  water,  a  newly  born 

^ra?;^ti; -miL"^'"""^'     —"-^  ^  -  ^ — ^ 

In  the  newly  born  the  respirations  amount  to  about  44  per  minute  • 
during  the  early  months  of  life  they  vary  from  35  to  40  per  minuL    at  the 
end  of  the  first  year  and  commencement  of  the  second  t^y  l  av  felfen  ' 
about  28;  during  the  third  and  fourth  years  they  are  about  25  -  by  the 
fifteenth  year  they  have  fallen  to  30  ;  in  the  adult  they  vary  from '16  to  "o 
Infants  and  children,  as  might  be  expected  ffive  off  absnlnti^J  1 
acid  than  do  adults,  but  relatively  n.'ore."Vfirmay'p  t^^^^^ 
for  by  their  greater  activity  (see  page  4)  P^^iaps  oe  accounted 

'^<^^\^t''ZT  °^        1"     f  ?  '^^^''^^^^  childhood  than  in 

the  nhnf;!        ^'^^^^^^      '^"^  ^^'''^^'^  '''^^■^^"i^  ^^id  does  notrepresema 
the  inhaled  oxygen,  the  proportion  retained  being  ureater  in  rhilT.  ?  . 
in  adult  life.  ^  oieaiei  in  childhood  than 

In  the  infant  and  during  the  first  three  years  of  life  the  tvn.  r.f 
t.on  IS  the  abdominal,  the  diaphragm  beino-  the  chief  mn.H.  ^^1 
respiration,  the  abdomen  rising  and  fallinu  and  1    ,    '  '"''"''"'^ 
Later  the  costo-inferior  type  is  p'e  ei^J   SiJal^^^^^^        niovrng  but  little, 
the  intercostals,  and  also  by  the  diaphU^m  \l  '    ,         ^  "^'''^"^ 
abdomen  moving  slightly     In  Xls  tow  ?-d"  '  expanding  and  the 

is  present,  the  u'pper'pan  of  the    h St  IvefS  t"  r^'^'P"''"' 
abdomen  hardly  at  alk  ^^^^  P^^^t  ^nd  the 
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The  vital  cubic  capacity  of  the  lungs  is  smaller  in  proportion  to  their 
height  in  children  than  in  adults.  This  is  due  in  part  to  the  relative  small- 
ness  of  their  lungs  and  to  the  greater  elasticity  and  flexibility  of  their  chest 
walls. 

According  to  Schnepf  and  Wintrich  the  vital  cubic  capacity  at  different 
ages  is  shown  by  the  following  table  : 

3  to  4  years  .  about  450  c.c.  '  11  to  12  years,  about  1,800  c.c. 
5  „  7  „  .  „  900  c.c.  i  13  „  14  „  •  »  2,200  c.c. 
8      10    „       .       „  1,300  c.c.  ;  In  adults  (average)  „     3,300  c.c. 

With  regard  to  the  amount  of  carbonic  acid  given  out  by  children,  the 
following  account  of  an  experiment  made  by  the  late  Dr.  Angus  Smith,  of 
Manchester,  is  of  interest.    We  quote  his  own  words  :  '  Four  children,  three 
boys  of  6,  7,  and  8  years  respectively,  and  one  girl  of  7,  were  put  mto  the 
lead  chamber  which  was  made  for  similar  experiments,  and  m  order  to 
observe  them  more  carefully  Dr.  Ashby  sat  beside  them.    They  were 
extremely  quiet,  and  the  amount  of  carbonic  acid  given  out  was  exactly  one- 
half  of  that  which  experiment  had  given  me  in  previous  years  for  a  healthy 
man  of  moderate  strength.    The  amount  given  out  by  Dr.  Ashby  was 
estimated  in  a  separate  experiment,  and  subtracted  from  that  given  out  by 
the  children,  which  was  equal  in  amount  to  0-361  of  a  cubic  foot  per  hour  for 
each     The  children  were  then  put  in  by  themselves  and  became  very 
riotous  and  active,  causing  the  carbonic  acid  to  rise  up  for  each  to  0-531  of 
a  cubic  foot     They  were  then  put  in  again  and  requested  to  be  very  quiet. 
They  had  a  few  cards  to  play  with,  and  talked  a  great  deal,  but  were  bodily 
fairly  still,  upon  which  the  carbonic  acid  fell  down  nearly  to  the  first  amount 
-viz  0-4139  of  a  cubic  foot.    We  found  that  talking  raised  the  amount  of 
carbonic  acid  only  0-0529  of  a  cubic  foot,  whilst  jumping  and  laughing 
raised  it  to  0-1687,  or  about  three  times  as  much.' 

The  circumference  of  the  chest  on  an  average  measures  : 

Birth    .       .       .    13  inches         6  years   .       .       •  22mches 
6  months     .       .    17     »  7     »      •       •       -  » 

12      „  .       .    19     „  9     .      •       •       •    24  „ 

2  years.       .       .    20    „  10    ,,     .       •       •    -4?  » 

4    „    .       •       •    21^  „ 
Changes  in  the  Circulation  after  Birth.-Thecessation  of  the  placental 
circuraToMhe  inflation  of  the  lungs  with  air,  and  consequently  the  increasec 
'mount  of  blood  passing  through  the  pulmonary  artery,  lead   o  a  giadua 
TrSo  and  obi  teration  of  the  various  foetal  passages-viz.  the  vessels  of 
he  CO the  ductus  venosus,  ductus  arteriosus,  and  foramen  ova       The  e 
changes'  commence  after  the  first  few  respirations  have  ^^^^^^ 
within  a  week  or  ten  days  these  passages  are  closed     Not  intiequent  > 
h^ever  oTe  or  other  of  them  remains  open  for  a  much  longer  period,  h^ 

.  Zl  to  f;:a,s.  in  46  it  was  open,  in  ,8  it  was  panially  closed,  and  n,  u, 


Blood — Pulse  5 

it  was  obliterated.  The  ductus  venosus  is  mostly  obliterated  within  three 
days  ;  according  to  Quincke  its  remaining  partially  open  gives  rise  to 
icterus. 

Blood. — During  the  last  few  years,  many  observations  have  been  made 
of  the  blood  of  the  newly  born  and  also  of  young  infants,  with  the  object  of 
determining  the  differences  as  regards  the  number  and  character  of  the 
corpuscles  as  compared  with  adults.    The  results  of  various  observers  are 
in  some  cases  at  variance,  and  some  care  is  required  in  drawing  conclusions. 
The  results  given  must  not  be  taken  as  being  universally  correct.  The 
nucleated  red  blood  corpuscles,  or  normoblasts,  found  during  intra-uterine 
life,  are  usually  seen  in  small  numbers  in  the  blood  of  the  newly  born  even 
when  born  at  full  time.    The  red  corpuscles  are  more  numerous  in  the  newly 
born  (5,000,000  to  6,000,000  per  cub.  mill.)  than  in  the  adult,  and  also  vary 
more  in  size  (Hayem).    In  a  few  weeks  this  disjDarity  in  numbers  disappears, 
the  number  of  corpuscles  falling  to  4,000,000-5,000,000.     The  quantity  of 
Hb  is  also  greater  in  the  newly  born,  but  falls  rapidly  during  the  first  few 
days  or  weeks  ;  it  is  lower  during  childhood  than  during  adult  life  (Leichen- 
stern).    The  leucocytes  are  also  both  relatively  and  absolutely  more  numerous 
(10,000  to  18,000) ;  the  greater  number  are  of  the  small  mono-nuclear  variety 
(lymphocytes).    The  eosinophile  cells  are  also  increased  (Kanthack).  The 
amount  of  fibrin-formers  appears  to  be  relatively  smaller  as  coagulation 
occurs  less  completely.    The  amount  of  blood  in  the  body  is  relatively  less 
than  in  adults,  being  one-nineteenth  of  the  body  weight,  while  in  the  adult  it 
is  one-thirteenth  (Welcker).    In  older  children  in  health  the  blood  does  not 
appear  to  differ  materially  from  the  blood  of  adults. 

Pulse.— At  the  end  of  foetal  life  the  number  of  cardiac  contractions  per 
minute  is  about  132  in  boys  and  140  in  girls  ;  in  the  newly  born  infant  it  has 
fallen  to  130  to  133.  According  to  some  observations,  the  pulse  rate  falls 
notably  immediately  after  the  ligature  of  the  cord,  to  regain  its  normal 
number  an  hour  or  two  later.  During  the  week  succeeding  birth  it  varies 
from  120  to  140,  crying  immediately  increasing  the  number  some  10  to  30 
beats.  By  the  second  year  it  has  fallen  to  no,  bv  the  fifth  to  100,  by  the 
eighth  to  90,  and  by  the  twelfth  to  80. 

During  sleep  the  pulse  rate  is  diminished,  especially  in  infants,  some- 
times by  as  much  as  10  or  20  beats.  The  pulse  is  more  often  irregular  in 
disease        "^'^^'^^  '^^^^^Its,  and  this  apart  from  the  influence  of 

According  to  Soltmann  the  inhibitory  action  of  the  vagus  is  less  marked 
in  newly  born  animals  than  in  adults.  The  circulation  of  the  blood  in  infants 
and  children  is  earned  on  more  rapidly  than  in  adults,  and  consequently  the 
tissues  are  supplied  with  a  superabundance  of  arterial  blood.  The  tension 
in  the  arteries  is  comparatively  low,  on  account  of  the  relatively  large  size  of 
the  aorta  and  arterial  system  generally. 

According  to  Vierordt  a  complete  circulation  takes 

Newly  born  infants  .  12  seconds  (134  pulse  rate) 
At  two  years  .  .  15  „  (107  „  ) 
At  fourteen  years    ,    i8-6     „      C  87  ^ 

In  adults.    .    ...        J,^    ;;  \ 
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On  account  of  the  pronencss  of  the  pulse  to  be  influenced  by  excitement 
during  infancy,  it  is  of  less  value  in  diagnosis  at  this  period  than  in  later 
years. 

Alimentary  Canal.— For  the  first  six  to  eight  weeks  of  life  there  is  very 
slight  secretion  of  saliva,  only  sufficient  being  formed  to  render  the  mouth 
moist.    In  the  third  and  fourth  months  the  secretion  is  much  more  free,  so 
that  infants  about  this  period  begin  to  dribble  ;  the  amount  of  secretion  be- 
comes still  larger  as  the  period  of  dentition  approaches.    By  the  third  or 
fourth  month  the  saliva  contains  ptyalin,  and  readily  converts  cooked  starch 
into  maltose.    The  stomach  of  the  newly  born  infant  is  small,  its  capacity 
being  one  or  two  fluid  ounces,  by  the  end  of  the  fourth  week  from  three  to 
four  ounces,  at  three  months  about  five  ounces,  and  at  the  end  of  the  first 
year  ten  ounces.    The  muscular  layers  of  the  stomach  and  intestines  are  at 
first  only  slightly  developed,  hence  the  tendency  to  the  accumulation  ot 
gases  in  both  the  stomach  and  bowels.    The  gastric  juice  has  at  first  but 
imperfect  digestive  powers,  and  the  stomach  is  in  consequence  quickly 
exhausted  ;  the  peristaltic  action  of  the  walls  of  the  stomach  is  often  very 
vigorous,  and  may  give  rise  to  the  regurgitation  of  the  food  swallowed. 
Vomiting  is  far  commoner  and  more  persistent  in  the  mfant  than  ,t  is  later 
in  life  ;  the  vomiting  centre  is  more  unstable  and  readily  reacts  to  reflex 

stimulation  from  the  stomach.  r    -n  ^    •  ^  ;r,f'.nrv 

The  part  which  the  stomach  plays  in  the  digestion  of  milk  during  infancy 
has  been  much  discussed.  To  what  extent  is  it  simply  a  reservoir  m  which 
curdling  takes  place,  digestion  being  performed  in  the  intestines  ?  Does  it 
perforn?the  double  function  of  reservoir  and  play  an  important  Pa>-t  -  he 
digestion  of  proteids  ?  Under  normal  circumstances  there  can  be  little 
doub  that  most  of  the  curd  of  milk  is  converted  into  peptone  in  the 
stomach  •  a  varying  amount  passes  on  into  the  intestines  unchanged.  Pio- 
rd  ge^tionis'continued  i  the  intestines  in  an  all-^'-  "^^^X' 

in  heavy  dense  masses     In  young  ^^^^^3  ^^.e  stomach  being 

tion  is  complete  in  an  hour  and  a  half       ^^^^^^^^^^^  Hd  of  a  meal 

empty,  but  a  longer  time  ^^^^^^  ^iTZt  that'  the  hydrochloric 
consisting  of  cow's  milk.  0^^f^'^^^'°"'  "J"^^  ^^^y  towards  the  end  of 
acid  secreted  is  absorbed  by  the  P^'^^^'^^' ^"^J^ of  ils  contents,  that  free 

.JZ:::.  Lough  as  a  product  of  fermentation. • 

.    ,  r     .       rh!l,1kood  bv  W.  Soltau  Fenwick,  M.D. 
Disorders  of  Digestion  m  /u/ancj>  and  Childhood,  oy  w 
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Alimentary  Canal — Urine  y 

For  the  first  few  months  the  diastatic  ferments  of  the  pancreatic  and 
intestinal  juices  are  exceedingly  feeble,  so  that  starches  are  not  digested, 
while,  on  the  other  hand,  the  trypsin  of  these  secretions  is  active  from  the 
first.  The  secretion  of  bile  begins  at  an  early  period  of  foetal  life,  probably 
about  the  third  month  ;  the  bile  accumulates  in  the  small  intestines  and  is 
passed  as  the  meconium  during  the  first  few  days  after  birth.  It  forms  dark 
brown  or  greenish  masses,  viscous  and  tenacious,  and  of  a  feebly  acid  re- 
action, and  consists  of  mucus  holding  in  suspension  fatty  matters,  epithelial 
cells,  biliary  pigments,  and  chciesterine,  but  no  bile-acids.  Three  or  four 
days  after  birth  the  meconium  is  succeeded  by  the  golden  yellow  semi-liquid 
stools  characteristic  of  the  healthy  infant.  This  yellow  colour  is  due  to  the 
bili-rubin  of  the  bile  ;  the  green  colour  sometimes  seen  in  intestinal  catarrh 
depends  upon  the  oxidation  of  the  bili-rubin  and  formation  of  bili-verdin. 
Under  normal  circumstances  newly  born  infants  have  two  or  three  stools 
daily.  Their  character  gradually  changes  as  the  infants  get  older,  becoming 
more  and  more  like  the  stools  of  adults. 


Fig.  I.— Stomach  of  a  Newly  Born  Infant  (natural  size). 

Urine.— The  newly  born  infant  generally  passes  water  within  24  hours 
of  Its  birth,  and  continues  to  do  so  some  10  or  12  times  daily,  passing  about 
I  oz.  at  a  time,  or  about  10  oz.  in  24  hours.  The  first  urine  passed  is  cloudy 
from  the  presence  of  uric  acid  and  epithelial  cells,  and  is  of  specific  gravity 
1003-1006  ;  later  it  becomes  clear  and  of  a  light  straw  colour.  It  contains 
more  uric  acid  and  less  urea  (about  -5  per  cent.)  than  does  that  of  adults. 

Durmg  the  whole  of  childhood  the  urine  is  of  a  paler  colour,  has  a  more 
decidedly  acid  reaction,  and  lower  specific  gravity  (1012-1015)  than  during 
adult  Hfe  (1018-1020)  ;  smaller  quantities  are  also  passed,  but  on  account  of 
the  difficulty  of  collecting  the  total  quantity  the  amounts  have  not  been  ac- 
curately determined.    The  following  figures  may  be  taken  as  approximative  : 

Between  2-5  yrs.  about  15-25  oz. ,  containing  5-14  grammes  of  urea  (in  24  hrs. ) 
5-9  ,.    25-35  M  .,  14-19 

"       9-14  ,,     35-40    ,,  19-22 

Adults  ,.       50    ,,  „  30 

While  actually  smaller  quantities  of  urine  are  passed  by  children  than 
adults,  yet  relatively  the  amount  is  greater  ;  the  observations  of  Carriere 


lo  yrs.  to  15  yrs.  .  -49  gramme 
Adults   .       .       .    -40  „ 
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and  Monfit^  have  shown  this  and  also  that  the  amount  of  solids,  total  N, 
and  urea  per  kilogramme  of  body  weight  is  more  during  childliood  than  m 
adult  life.  The  same  observers  found  the  uric  acid  actually  and  relatively 
less  in  amount. 

The  amount  of  urea  excreted  per  kilogramme  of  body  weight  is  as 
follows  : 

15  mths.  to  5  yrs. .    -61  gramme 

5  yrs.     „  10  „  .    "65  „ 
Temperature.— The  temperature  of  an  infant  at  birth  taken  in  the 

rectum  is  about  100°  F.  (3775°  C.,  Roger,  Sommer).  A  few  minutes  after 
birth  it  sinks  to  97°  or  in  weakly  infants  still  lower  ;  m  the  course  of  a  few 
hours  it  again  rises  and  remains  at  about  98-8°  F.  This  temperature  or  a 
fraction  of  a  degree  higher— 98-8-99°  F.— may  be  taken  as  the  normal  rectal 
temperature  during  childhood  and  youth.  For  young  children,  if  exact 
observations  are  required,  the  rectum  is  the  best  place  to  insert  the  thermo- 
meter, as  it  is  difficult  to  keep  the  infant  quiet  with  a  thermometer  in  its 
axilla  It  is  important  to  remember  that  the  rectal  temperature  exceeds 
that  of  the  axilla  by  about  7°  F.  For  most  clinical  observations  the  fold  of 
the  groin  or  the  axilla  may  be  taken.  What  is  also  of  importance  is  the  time 
at  which  it  is  taken.  According  to  the  careful  researches  of  Finlayson,  the 
diurnal  range  of  temperature  amounts  to  about  2°  F.,  the  maximum  being 
at  5  to  6  P.M.  and  the  minimum  in  the  small  hours  of  the  morning  ;  the  range 
of  temperature  in  adults  being  somewhat  less.  According  to  Reitz,  the  lowest 
temperature  is  between  4  and  5  a.m.,  increasing  to  11  A.M.,  falling  to  2  P.M., 
then  rising  to  its  diurnal  maximum  at  6  P.M.  •    ,  ui 

The  most  recent  observations  upon  the  temperature  of  children  in  heaitn 
were  made  by  the  late  Dr.  O.  Sturges.  The  most  interesting  of  these  were 
made  upon  two  sturdy  children  living  in  the  country,  aged  respectively  i  year 
and  2  years  The  temperatures  were  taken  at  various  hours  from  10  A.M.  to 
midnight,  the  usual  range  being  97-4  to  98-6.  The  highest  temperature  was 
after  breakfast,  when  the  children  were  most  lively  and  eager  for  play. 

The  heat  of  the  body  is  maintained  with  greater  difficulty  during  infancy 
than  in  later  life,  a  result  due  not  only  to  the  relatively  larger  surface  but 
a?so  to  the  much  greater  vascularity  of  an  infant's  skin  Infants  and  children 
are  much  more  liable  to  suffer  from  cold  extremities  than  aj^e  adu^^^^^ 

Nervous  System.-The  closure  of  the  anterior  fontanelle  takes  place  to- 
wards the  end  of  the  second  year  in  strong  and  vigorous  ^^-Id-n  ;  in  imma^^^^ 
and  rickety  children  it  may  be  delayed  till  the  third  year,  or  it  may  be  latei. 

The  circumference  of  the  head  averages  at : 

Birth  .       .       .    14  mches      |     2  years  •      •  • 

6  months   .       •    i6|    „  4 


12  .       .    18     „         1  10 


The  cubic  capacity  of  the  skull  in  newly  born  infants  is  about  one-third 
^  Presse  mMicale,  21  Juillet,  1897. 


Nervous  System 
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cent.  At  birth  the  brain  weighs  280-330  grammes  ;  at  six  months  600-680 
grammes  ;  at  a  year  old  750  grammes  ;  at  seven  years  1,080  grammes  ;  increase 
of  weight  now  proceeds  more  slowly,  reaching  by  the  fourteenth  year  1,150  to 
1,300  grammes  ;  the  adult  brain  weighs  about  1,400  grammes  on  an  average. 
The  cerebellum  after  birth  develops  more  quickly  than  other  parts  of  the  brain, 
the  frontal  lobes  more  slowly  till  six  years  of  age,  when  they  develop  rapidly. 

If  the  brain  of  a  newly  born  infant  be  examined,  it  will  be  noted  that  its 
consistence  is  much  less  firm  than  is  that  of  an  adult's,  and  it  is  much  more 
readily  injured.    If  placed  on  a  plate  it  spreads  itself  out  or  moulds  itself 
into  any  shape  more  readily  than  an  adult's  brain.    The  pia  mater  is  ex- 
ceedingly delicate  and  very  easily  dissected  off  with  a  pair  of  forceps.  In 
colour  the  brain  is  light  grey,  often  yellowish  from  the  presence  of  bile  pig- 
ments ;  there  is  no  well-marked  difference  between  the  'grey '  and  '  white '  sub- 
stance as  in  the  adult  brain,  and  the  convolutions  are  less  distinctly  marked. 
The  multipolar  cells  in  the  grey  matter  on  the  surface  are  ill  developed,  as 
also  are  the  pyramidal  bundles  of  nerves  which  connect  them  with  the  basal 
ganglia  and  internal  capsule,  and  also  the  association  fibres.    According  to 
the  investigations  of  Tredgold,  in  the  embryo  of  seven  months  the  cells  of 
the  frontal  lobe  are  represented  by  neuroblasts  ;  these  are  small  i-ound  cells 
devoid  of  processes  and  embedded  in  a  ground  substance.    By  two  weeks 
after  birth,  the  nerve  cells  may  be  recognised,  having  a  nucleus,  an  apical 
process,  and  traces  of  other  processes.    Later  they  develop  into  fully  formed 
pyramidal  nerve  cells.    In  the  motor  region  the  nerve-cell  development  is 
somewhat  earlier  than  in  the  frontal  region,  in  the  eighth  month  fcetus,  the 
pyramidal  cells  can  be  recognised,  but  the  processes  are  imperfect  and  the 
Nissl  bodies  absent.    At  birth  the  bundle  of  nerve  fibres  forming  the  pyra- 
midal tracts  in  the  spinal  cord  are  non-meduUated,  but  gradually  become  so 
during  the  first  year. 

F rom  the  above  facts  it  is  clear  that  while  the  excito-motor  centres  in  the 
spinal  cord  and  medulla  are  well  developed  at  birth,  the  higher  centres— the 
'  think-organs  '—on  the  surface  of  the  brain  are  imperfect,  and  so  also  are  the 
strands  or  nerve-paths  which  connect  the  higher  and  lower  centres.  This 
agrees  also  with  the  experiments  of  Soltmann,  who  has  shown  experi- 
mentally that  the  application  of  some  form  of  irritation,  as  the  induced 
current,  to  the  surface  of  the  brains  of  newly  born  animals  does  not  evoke 
movements  in  the  face  and  limbs  as  it  does  in  adults.    The  movements  of 
mfants— sucking— crying— swallowing— breathing,  &c.,  are  reflex,  and,  as 
they  are  uncontrolled  by  the  inhibitory  influence  of  the  higher  centres,  are 
apt  to  be  disorderly  and  excessive,  as,  for  instance,  in  convulsions.  The 
reflex  actions  displayed  by  a  brainless  frog  are  more  violent  and  vigorous 
than  those  displayed  when  the  brain  is  intact.    The  readiness  with  which 
newly  born  infants  become  convulsed  is  one  of  the  most  remarkable  fea- 
tures in  early  life.    Hereditary  influences  play  an  important  part,  infants 
coming  of  a  neurotic  stock  being  much  more  prone  to  convulsions  from 
slight  exciting  causes  than  others.    As  the  higher  centres  develop,  changes 
come  over  the  mental  character  of  the  infant,  and  the  reflex  actions  become 
more  and  more  under  control  and  dominated  by  the  psychical  centres.  While 
me  movements  of  newly  born  infants  are  almost  entirely  reflex,  certain 
spontaneous '  or  '  impulsive  '  movements,  such  as  stretching  the  limbs,  occur. 
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sight.— In  the  (irsl  week  after  birth  the  infant  apparently  cannot  distin- 
gtiish  objects,  but  can  light  from  darkness.  According  to  Preyer's  examina- 
tions, the  movements  of  the  eyes  are  not  co-ordinated  at  first.  Konigstein, 
from  an  examination  of  300  newly  born  infants,  states  that  they  were  all 
hypermetropic.  The  colour  of  the  iris  is  bluish-grey  or  green,  but  one  finds 
also  shades  of  light  grey  and  brown.  The  same  investigator  has  also  noted 
blood  extravasations  in  the  retina,  which  disappear  in  a  few  days.  The  pupils 
are  very  large  in  the  newly  born,  and  sensitive  to  light ;  in  later  child- 
hood they  can  endure  strong  light  better  than  can  adults.  Of  the  colours, 
children  learn  first  to  distinguish  white  from  black  ;  in  the  second  year  they 
learn  to  distinguish  other  colours,  first  red  and  yellow,  later  green  and  blue. 

Hearing.  — In  the  newly  born  the  mucous  membrane  of  the  tympanum  is 
swollen  so  that  no  cavity  is  present,  consequently  they  are  not  very  sensitive 
to  sounds,  but  shrill  and  strong  sounds  make  impression,  the  infants  wakmg 
with  cries.  In  the  first  months  children  hear  high  and  sharp  sounds  better 
than  deep.  Older  children  can  hear  very  weak  and  high  sounds  which 
make  no  impression  on  adults. 

Taste.— Newly  born  infants  can  distinguish  sweet,  bitter,  sour,  and  salt 

Psychical  Phenomena.— In  the  second  month  an  infant  learns  to  hold 
up  its  head  and  make  various  movements  and  to  distinguish  the  voices  of 
its  friends.  At  the  3rd  or  4th  week  it  can  laugh,  and  smiles  when  caressed. 
In  the  3rd  to  4th  month  the  infant  notices  its  toys  or  anything  it  can  hold  m 
Its  hands,  mostly  putting  them  to  its  mouth.  At  7  to  9  months  the  child  can 
sit  up,  and  3  or  4  months  later  makes  attempts  to  walk  ;  when  a  year  old 
well-developed  children  can  walk  a  few  steps  without  help.  J^^^t^^^^.  t"^^ 
the  child  begins  to  say  a  few  syllables,  such  as  td-td,  da- da  be- be  without 
much  notion  of  applying  them  ;  then  words  are  learnt,  and  by  the  end  of 
the  second  year  most  children  can  string  a  few  words  together. 

Sleep.-The  newly  born  infant  sleeps  all  day  except  when  it  wakes  up 
for  food.  At  a  year  old  the  infant  sleeps  fifteen  to  sixteen  hours  ;  from  2  to  3 
years,  twelve  to  thirteen  hours  ;  from  4  to  5  years,  J^^^^^^^^' 
from  ten  to  twelve  hours  at  night  ;  from  12  to  13  years,  eight  to  nine  hours. 
InTnts  sleep  lightly  and  are  easily  awakened ;  at  4  to  5  years  of  age  they 

are  generally  heavy  sleepers.  r  ™  /  1      ^1.  ih 

Body  Weight.-An  infant  born  at  full  term  weighs  from  6|  to  7^  lb., 
7  lb  being^n  average  weight.    For  the  first  two  or  three  days  of  life  there 
is  a  OS  ofTol  to  7  oz.,  tSen  a  regular  gain,  so  that  by  the  8th  01^  9th  day 
L  inUill  lots  has  Len  made  good.    According  -  Gregoj^^ 
figures  express  the  average  daily  loss  and  gam  during  the  first  six  days  ot 
1st  day    .       .     loss  of  139  grammes  or  nearly  5  oz. 

2nd  „  .  •  »     64      »  "    ;^ " 

3rd  „  .  .  gain  of  33        »  '-^1^°"^ 

4th  „  .  •  »  50 

5th  „  •  •  "  50 

6th  „  .  •  "       36       »  " 

1  For  an  account  of  the  development  of  the  mfanfs  n.nd.  see  Hcaltk  in  iH.  Nursery, 
Longmans  &  Co. 
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Body  Weight  ii 

That  these  figures  are  by  no  means  universally  correct  is  clear  from  the 
difiference  in  weight  noted  by  different  observers  ;  thus,  according  to  Lewis 
Smith,  in  170  infants  born  in  the  New  York  Infant  Asylum  (89  male  and 
81  female),  the  average  weight  of  the  boys  was  7  lb.  11  oz.  and  the  girls 
7  lb.  4  oz.  Fifty  of  these  were  wet-nursed,  and  weighed  when  one  week 
old,  with  the  following  result  : 

Increase  of  weight  in  32  cases 

Loss  •  13 

Average  gain  4-8  oz. 

„     loss  3'3  )) 

Greatest  gain  12  „ 

„     loss  6  „ 

Growth  during  the  first  year,  more  especially  during  the  first  six  months, 
is  extremely  rapid,  the  infant  doubling  its  weight  in  the  first  six  months  and 
trebling  it  during  the  first  year.  Many  observations  have  been  made  on  the 
weights  of  children  during  the  first  year  ;  the  following  table  exhibits  the 
monthly  gain,  being  the  average  of  nine  infants  observed  by  W.  Pfeiffer,  who 
were  nursed  at  the  breast  at  first,  and  later  this  was  supplemented  with  cow's 
milk  : 

Age  Monthly  gain     Weight  at  end  of  the  months 


oz. 

lb. 

oz. 

1st  month  . 

.  n\  ■ 

.  8 

5^ 

2nd 

)) 

■    3oi  ■ 

10 

4 

3rd 

11 

.     26'  . 

1 1 

15 

4th 

II 

.  26  . 

•  13 

9i 

5th 

)i 

.  21 

•  14 

14^ 

6th 

11 

.  21 

.  16 

1 1 

J2 

7th 

11 

•      17  • 

•  17 

5 

8th 

11 

.  21 

.  18 

ID 

9th 

II 

•     23  . 

20 

I 

loth 

iy 

.     20.|  . 

.    2 1 

Si 

nth 

5) 

.      1  I 

22 

0 

1 2th 

11 

•     7  ■ 

22 

7 

Growth  after  the  end  of  the  first  year  is  slower,  so  that  the  weight  is  not 
again  doubled  till  the  end  of  the  sixth  year,  and  doubled  again  by  the  end 
of  the  fourteenth. 

During  health  it  will  be  often  enough  to  weigh  the  infant  once  a  week. 
It  is  convenient  to  record  the  weight  on  a  chart  such  as  the  one  figured 
(fig.  2) ;  the  chart  can  be  fitted  into  a  case  and  hung  up  in  the  nursery. 

Much  interest  and  importance  is  attached  to  the  increase  of  weight  and 
height  during  infancy  and  childhood  :  weekly  weighings,  especially  during 
the  early  months  of  life,  give  very  valuable  information  with  regard  to  diet. 
It  must,  however,  be  always  borne  in  mind  that  increase  in  weight,  especially 
if  It  be  due  to  an  accumulation  of  fat,  docs  not  always  indicate  strength, 
or  that  the  food  being  taken  is  suitable.  During  childhood,  under-growth 
or  loss  of  weight  must  be  looked  upon  as  an  indication  of  danger  and  as  evi- 
denceof  malnutrition.  Onthe  other  hand,over-growth  without  a  proportionate 
mcrease  in  weight  should  always  be  taken  as  indicative  of  weakness. 
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It  is  not  only  of  interest,  but  it  is  important,  to  both  weigh  and  measure 
children  at  frequent  intervals.  Periods  of  under  or  over  growth  are  periods 
of  danger,  as  indicating  either  malnutrition  or  an  overtaxing  of  the  strength. 
There  should  also  be  maintained  a  close  relation  of  height  to  weight. 

nentltlon. — At  birth  the  jaw  contains  the  dental  sacs  with  the  already 
calcified  crowns  of  the  temporary  teeth.  Besides  the  temporary  teeth,  there 
is  the  calcified  crown  of  one  of  the  permanent  set,  the  first  molar,  which  is 
situated  immediately  behind  the  last  temporary  molar.    (See  fig.  3.) 

During  the  interval  which  elapses  between  birth  and  their  eruption,  the 
teeth  are  undergoing  further  development ;  the  sacs  become  enlarged,  so  that 
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Vie  2  -Weight  Chart,  showing  normal  weights  during  first  year.    The  infant's  weight 
'g-  2-       '^^^^      c^,,^^  j,^  ^^-^l^       or  pencil  every  week.    (Reduced  size.) 

they  are  readily  felt  through  the  gum  as  rounded  swellings,  the  edges  of  the 
teeth  become  sharper,  and  the  fangs  are  developed.  As  the  fangs  elongate, 
the  edee  of  the  tooth  comes  nearer  to  the  surface  of  the  gum,  the  latter  swells 
and  becomes  more  vascular,  the  edge  of  the  tooth  appears  as  a  Ime  or  point 
beneath  the  membrane,  which  finally  becomes  perforated,  and  the  tooth  is  cut. 

The  temporary  set  appear  for  the  most  part  n.  groups  m  the  fo  lowing 
order    First  group-The  lower  two  central  incisors  appear  from  the  6th-8th 
month,  followed  by  a  pause  of  from  three  to  six  weeks .    Second  ^;<>"P-^ 
four  ui^per  incisors  are  cut  at  intervals  of  a  week  or  two,  fron.  the  8th-ioth 
month  followed  by  an  interval  of  one  to  three  months.    Third  g:roup-l  he 
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lower  lateral  incisors,  the  upper  and  lower  front  molars  appear  at  intei-vals 
from  the  12th- 14th  months,  followed  by  a  pause  of  two  or  three  months. 


I'ig-  3- — Jaw  of  a  Child  at  Birth,  showing  the  Dental  Sacs  (Quain's  '  Anatomy'),  a,  the 
left  half  seen  from  the  inner  side  ;  b,  the  right  half  seen  from  the  outer  side  ;  the  bone 
has  in  part  been  removed  to  expose  the  denial  sacs,  b  shows  the  sacs  of  the  temporary 
set  and  the  sac  of  the  first  permanent  molar  behind  the  posterior  molar  of  the  milk  set. 
a  shows  the  same,  and  also  the  sacs  of  the  permanent  incisors  and  canine. 


Fourth  group— The  canines  appear,  the  upper  ones  usually  being  first,  from 
the  i8th-20th  month,  rifth  g-roup — The  posterior  molars  mostly  appear 
at  the  age  of  2-2^  years. 


1  ig.  4--Lower  Jaw  of  a  Child  of  about  three  years,  showing  the  relation  of  the  temporary 
and  permanent  teeth    The  milk  teeth  of  the  right  side  and  incisors  of  the  left  are  shown, 
aiKl  also  the  sacs  of  the  permanent  set,  except  the  wisdom  tooth,  which  is  not  yet  formed 
-:M.f  1  1?^  f'^'^.'ieaj  the  ramus  of  the  jaw  is  that  of  the  first  permanent  molar,  and  above 
and  Uehmd  :t  is  the  rudiment  of  the  second  molar.    (Quain's  '  Anatomy.') 

The  milk  set,  when  complete,  remain  unchanged  for  several  years,  though 
the  permanent  set  are  gradually  becoming  developed  in  their  sacs,  ready  to 
replace  the  earlier  set. 
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The  following  formula  exhibits  the  relation  between  the  temporary  and 
permanent  set : 

mo.  ca.  in.    in.  ca.  mo. 

r  Upper  2     I     2  1  2     I     2  -io| 

Temporary  set 4  ,  C'^° 

i  Lower  2     i  2  |  2  i  2  =ioJ 

mo.  bi.  ca.  in.    in.  ca.  hi.  mo. 

r  Upper       3     2     1  2  |  2     i  2  3=i6| 

Permanent  set<^  ,  ^  f^^ 

1  Lower       3     2     i     2|2     i     2     3  =  16; 

At  si.x  years  of  age  there  are  a  greater  number  of  teeth  in  the  jaws  than 
at  any  age,  there  being  the  milk  set  and  all  the  permanent  set  except  the 

wisdom  teeth.  ,  .        .   ,  i   j  • 

It  is  to  be  particularly  noted  that  dunng  this  period  a  marked  increase 
takes  place  in  the  length  of  the  jaw  to  provide  room  for  the  three  molars  of 
the  permanent  set,  which  make  their  appearance  posteriorly  to  the  milk  set ; 
the  bicuspids  replace  the  temporary  molars.    (See  fig  4-) 

While  the  above  account  represents  the  state  of  things  which  obtains 
under  normal  conditions,  yet  important  deviations  both  as  to  the  time  of  tl,e 
appearance  of  the  teeth  through  the  gum  and  the  condition  of  he  teeth 
themselves  frequently  take  place  as  the  result  of  disease  or  enfeeb  ed  nutri- 
ion  It  is  we  1  known  that  rickets  is  the  most  common  cause  of  delayed 
dentition  and  not  only  are  the  teeth  cut  later  than  usual,  but  the  defective 
nutrS  which  exists  in  this  state  frequently  interferes  with  the  deve  op- 
men t  of  the  teeth  ;  they  may  in  consequence  be  dwarfed  or  provided  with  a 
Zor  partially  deficient  layer  of  enamel,  so  that  they  quickly  become  carious 

'^'^  TL^faw^oTthe  infant  at  birth  contains  the  calcified  crowns  of  all  the  milk 
teetltd  also  the  calcified  crown  of  one  of  the 

first  or  'six-vear-old'  molar,  which  commences  to  calcify  dmmg  the  sixth 

fifth  vpar  but  the  wisdom  tooth  not  till  about  puberty. 

It  is  plain  therefore,  that  any  illness  occurring  during  the  first  year,  such 
as  s^^hit  -n  only  affect  the'  calcification  of  the  incisors,  canines,  and 
"ossibly  the  bicuspids.    (See  Second  Dentition,  p  64.) 

The  permanent  teeth  are  cut  in  the  following  ordei  . 

,^  ,  .  .6  years  of  age 

Molar,  first  ■       •       •       •  ^ 


Incisors,  central 
„       lateral  . 

Bicuspid,  anterior 
„  posterior 

Canines 

Molars,  second  . 
third 


7 
8 


It  11 

9     »  » 

10     „  » 

11-  12     „  „ 

12-  13  ,,  5> 
17-25         5>  " 


Mortality  in  Infancy  and  Childhood  15 

Mortality  in  Infancy  and  Cblldhood. — In  this  country,  out  of  every 
1,000  children  born,  on  an  average  149  die  befofe  the  end  of  their  first  year 
of  life,  and  263  before  the  age  of  5  years.  During  the  next  five  years,  from 
5  to  10  years  of  age,  35  die,  and  18  more  between  the  ages  of  10  and  15 
years.  So  that  out  of  the  original  1,000,  684  will  be  alive  on  their  fifteenth 
birthday  and  316  will  be  dead.  From  these  figures  it  is  clear  that  the 
mortality  is  the  greatest  during  the  first  year,  and  that  it  rapidly  declines  as 
childhood  advances.  Indeed,  the  mortality  is  the  greatest  during  the  first 
day  and  succeeding  days  after  birth  ;  thus  Korosi,  in  analysing  the  ages  of 
infants  at  death,  found,  out  of  26,623  infants  born  in  Pesth  during  the 
years  1874  and  1875,  th^t  for  every  1,000  born,  13  died  within  24  hours  ; 
57  on  the  second  day  ;  34-2  during  the  first  week  ;  26-3  during  the  second 
week  ;  and  92  during  the  first  month. 

In  Glasgow  during  1902,  3,168  deaths  of  infants  under  a  year  old  took 
place  ;  of  these  1,088  died  during  the  first  month,  327  in  the  second  month, 
and  230  in  the  third  month  ;  so  that  more  than  one-third  of  the  total  number 
of  infants'  deaths  during  the  first  year  occurred  during  the  first  mc«ith  and 
one-half  within  three  months  of  birth  (Chalmers).  This  high  mortality 
during  the  early  months  represents  the  death  of  the  immature  and  weakly 
infants,  who  are  unequal  to  the  struggle  for  life  which  goes  on  under  the 
adverse  conditions  of  overcrowding  and  poverty. 

The  causes  in  operation  which  give  rise  to  the  high  death-rate  among 
infants  may  be  either  'constant'  or  'variable.'  Among  the  constant  causes 
are  immaturity,  bad  feeding,  carelessness,  and  ignorance  on  the  part  of 
parents.  The  variable  causes  include  the  effects  of  an  abnormally  hot  and 
dry  summer  and  a  cold  winter,  which  give  rise  to  epidemics  of  diarrhoea 
and  respiratory  affections. 

The  mortality  of  infants  differs  enormously,  according  to  the  amount  of 
care  which  is  taken  in  their  feeding,  and  the  way  in  which  they  are  looked 
after,  and  accordmg  to  the  health  of  their  parents.  Roughly  speaking,  it  may 
be  said  that  among  the  rural  population  of  Great  Britain,  and  among  the  well- 
to-do  dwellers  of  suburban  districts,  the  annual  infant  mortality  amounts  to 
100  per  1,000,  900  out  of  every  1,000  children  born  being  alive  at  the  end  of 
the  first  year.  This  is  the  average  infantile  death-rate  of  Norway,  which  is 
the  lowest  of  any  European  country,  and,  indeed,  probably  the  world 

In  a  large  city,  such  as  Manchester  or  Liverpool,  the  annual  death-rate 
among  infants  under  a  year  is  200  per  1,000  births,  or,  in  other  words,  one- 
fifth  of  those  born  never  reach  the  end  of  their  first  year.  In  the  worst  and 
most  crowded  districts  there  is  little  doubt  that  the  mortality  is  at  least  300 

h  ghei  death-rate  prevails  among  the  unfortunate  class  of  illecntinmte  ch\[- 

la  t.V?^  T  ^"'^""'^       ^'"^^^  ^^i^f-icts  of  our 

deed  fhl  ^k'  ^'^'^ ^'^'"^  to  be  a  year  old.  In- 

dee  Uhe  mortality  has  in  some  districts  0/ Sal  ford  risen  to  710  per  1,000.^ 

couLTet;; "   "'"^^  ''^'^^"t  the  same  as'that'of  the 

Pa^ras^in    n  '1  "'"'f '1'         P'^'  '^^^  "^°'-t'-l'ty  is  the  same  in 

laiis  as  in  London,  while  m  most  Continental  cities  it  is  higher.  In 

'  See  Dr.  John  TathanVs  Health  Reports  for  Salford. 
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Munich  (1884-1889)  it  averaged  324  per  1,000  ;  in  lierlin,  268  per  1,000  ;  in 
Russia,  266  ;  and  in  Austria,  255  (Rahts). 

As  one  would  naturally  expect,  child  mortality  also  differs  greatly  under 
different  circumstances  ;  thus  we  find  in  the  healthy  parts  of  England  the 
annual  mortality  of  children  under  five  years  of  age  is  not  more  than  50  per 
1,000  (living  at  that  age),  that  is,  out  of  every  20  children  (under  five  years 
of  age)  only  one  will  die  during  the  year  ;  whilst  in  the  worst  districts  loo 
or  even  1 10  per  1,000  perish  annually. 

Child  mortality  is  slowly  decreasing  in  this  country.  During  the  ten 
years  1861-70  the  mean  annual  death-rate  of  children  under  five  years 
of  age  was  equal  to  68-6  per  1,000.  During  1871-80  it  fell  to  63-5  per  1,000  ; 
while  in  1881-90  it  fell  to  56-8  per  1,000.  This,  however,  is  just  twice  the 
mortality  given  by  Ansell's  tables,  which  are  based  on  the  experience  of 
child  life  among  the  upper  classes,  namely,  28-2. 

In  the  causes  of  death  in  infants,  it  may  be  taken  for  granted  that 
diseases  of  the  digestive  system  play  a  most  important  role  ;  but  statistics 
are  more  or  less  untrustworthy,  as  the  causes  of  death  which  appear  on  death 
certificates  are  often  not  to  be  rehed  upon  for  purposes  of  classification. 
Analysing  the  causes  of  death  from  2,000  cases  of  infants  under  two  years 
of  ai  who  died  while  under  the  care  of  the  medical  officers  of  our  own 
Children's  Dispensary,  we  found  that  of  the  fatal  cases  those  connected  with 
the  digestive  system  head  the  list,  forming  35  per  cent,  of  the  total  number. 
Bronchitis  and  its  allies  caused  death  in  21  per  cent,  of  the  cases  ;  whooping 
cough  in  12  per  cent.  ;  congenital  syphilis  in  10  per  cent.  ;  and  measles  m 

^  ^  Among  the  less  frequent  causes  of  death  we  find  tuberculosis,  meningitis 
diphtheria,  and  various  malformations.  We  must  not  forget  to  mention  that 
p.4mature'birth  accounts  for  some  deaths  that  do  not  figui-e  m  -r  list,  and 
those  unfortunately  too  common  cases  which  are  returned  as  found  dead 
bed  During  the  last  fifty  years,  infant  mortality  has  not  decreased  as 
vapidly  as  the  total  death-rate.  During  the  last  ten  years  there  has  been  no 
decrease— see  Table.  s 

Table  showing  Infant  Mortamy,^^S}z}^°A{^IcC^^  


Years 


1851-1855 
1856-1860 
1861-1865 

1 866- 1 870 

1871-1875 
1876-1880 

1881-1885 
1886-1890 
1891-1895 
1 896-1900 

1901  . 

1902  . 

1903  . 

1904  . 


Death-rate  per 
1,000  population 


22-6 

21-  8 

22-  5 
22-4 
2 1  "9 
20-8 

19-4 

i8-8 

187 
17-6 
16-9 
16-3 

15-  4 

16-  2 


Deaths  under  one  year 
per  1,000  births 


156 

156 

144 
138 

150 
156 

133 
132 

146 
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Infant  mortality  is  not  calculated  by  comparing  infant  deaths  with  deaths 
at  all  ages,  or  with  the  number  of  persons  living,  inasmuch  as  in  a  given 
population  there  may  be  many  or  few  children  or  few  old  people,  but  it  is 
calculated  on  the  infant  population,  or  the  number  of  children  living  at  that 
age.  Thus  the  number  of  deaths  in  infants  under  a  year  old  is  compared 
with  the  number  of  infants  living  at  the  time,  which  is  usually  calculated  as 
the  mean  of  the  births  in  that  and  the  preceding  year.  In  the  same  way  the 
mortality  of  children  under  five  years  is  calculated  by  comparing  the  deaths 
in  the  year  with  the  number  of  children  living  under  five  years  of  age. 
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CHAPTER  II 

THE  DISEASES  INCIDENT  TO  BIRTH 


THERE  are  certain  lesions  which  occur  only  once  in  a  hfet.me,  niasmuch 
as  they  owe  their  origin  to  the  act  of  birth,  or  to  those  important  changes 
which  occur  in  the  hfe  conditions  of  the  infant  when  it  exchanges  the  qu.et 
dependence  of  intra-uterine  hfe  for  the  greater  activity  of  an  independent 
existence    Though  many  of  these  morbid  conditions  differ  from  one  another 

various  ways,  yet  they  are  so  intimately  associated  in  their  pathology  and 
etilTy  ha  it  s'm^^^^  to  discuss  them  together,  rather  t^l. an  to 

releo^te  them  to  their  respective  places  in  the  ordinary  classification  of 
disease  The  act  of  birth  brings  its  own  special  dangers  to  the  infant  as 
well  as  to  the  mother,  and  it  is  hardly  surprising  to  find  that  max.y  pen^ 
Tn  he  threshold  of  iife,  and  that  the  mortahty  during  the  fii.  fe^v  day 
after  birth  is  greater  than  that  of  any  other  period  (see  p  15).  It  mus 
aSo  be  borne  in  mind  that  parturition  is  not  only  responsible  for  many  infant 
deaths  bu  for  damage  to  the  nervous  centres  by  pressure  or  h^mon-hage, 

V  ^n^.v  he  irreoarable  and  if  the  infant  lives  it  is  paralysed  for  hfe  or  a 
which  may  be  '^^P^'!;'?;'J''^^  ,„i,ich  are  connected  with  parturition 

days  whid.  succeed  ^^^^    .^^  ,,,,,,,, 

some  of  *e  t  ouW^^^  interference  may  in  some  instances  give 

asphyxia.    Instrumentalo  traumatism  may  be  due  to  some 

r  se  to  injury  to  the  tcetus  ,  m  ,        ,  .j     gi^^is.  Infection 

abnormal  delay  during  the  passag^  of  the  n^^^^^^^ 

by  various  organisms  may  result  in         ^  ^^^^^  ^^^^^^^^^^^^         infected  by 
umbilical  wound.    There  is  no  doubt  also  hat  mfa^its  j     ^^^^  ^^^^^^ 
septic  organisms  through  the  mouth  m  kissing,  01 

artificially  fed.  expected  that  the  transition 

Aspbyxla  weonatorum.-lt  '^.^^^•^iy  ^,^^„„^^o,,, pushed  without  some 
from  placental  to  pulmonary  respira  ion  shoti^d  be  a^^^^^^^^^^  ^^^^ 

risk  of  the  cessation  of  the  one  before  ^°3!;7^3%ervous  centres 
Foramately  for  the  infant  as  we  ^-^^^^^^'^^^  condition  of  blooc? 
and  tissues  generally  are  far  more  toleiant  of  a  venou^ 
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than  they  are  in  after-life,  for  during  intra-uterine  life  the  aeration  of  the 
blood  is  far  less  perfectly  performed  by  the  placenta  than  it  is  afterwards  by 
the  lungs,  and,  moreover,  there  is  a  mixture  of  the  placental  blood  with  the 
venous  blood  of  the  inferior  vena  cava  before  it  is  distributed  to  the  body. 
{a)  The  infant  may  die  from  this  cause  before  birth,  or  it  may  be  born 
asphyxiated  ;  {b)  asphyxia  may  supervene  after  birth  through  failure  of  the 
pulmonary  respiration. 

{a)  Asphyxia  before  birth  is  caused  by  the  death  or  faintness  of  the 
mother,  detachment  of  or  interference  with  the  placental  circulation,  or 
compression  of  the  cord.    Asphyxia  of  the  foetus  may  be  suspected  if  the 
foetal  heart  becomes  faint,  the  pulsation  of  the  cord  ceases  or  is  weak,  or  if 
meconium  is  passed.     In  infants  born  asphyxiated  the  symptoms  vary 
according  to  the  degree  of  asphyxia  present ;  when  slight,  the  lips  are  of  a 
bluish  tint,  the  skin  dusky,  the  conjunctivje  injected,  the  limbs  are  motion- 
less, but  the  muscular  tonus  is  present,  the  heart's  action  is  slow  and  mostly 
visible,  the  movements  of  respiration  are  separated  by  long  intervals,  or  no 
attempts  are  made  unless  some  strong  reflex  irritation  is  applied.    In  the 
deeper  stages  of  asphyxia  the  face  and  lips  are  pallid,  the  extremities  blue,  ' 
the  muscles  of  the  limbs  and  neck  have  lost  their  tonus,  no  attempts  are 
made  at  respiratory  movements,  or  only  a  few  inspiratory  efforts  accom- 
panied by  indrawing  of  the  ribs  and  epigastrium,  but  without  any  effect  in 
expanding  the  lungs. 

{b)  Asphyxia  after  birth  is  in  rare  cases  the  result  of  a  haemorrhage  into 
the  fourth  ventricle  or  medulla,  and  thus  the  respiratory  centres  are  paralysed 
(Horrocks).    In  others,  mucus  or  liquor  amnii  has  been  sucked  into  the  air 
passages  during  the  act  of  birth,  or  a  haemorrhage  has  taken  place  into  the 
lungs  through  pressure  (Spencer).    Among  the  rare  causes,  asphyxia  ma)'  be 
due  to  an  miperfect  development  of  the  diaphragm,  double  pleuritic  effusion, 
syphilitic  infiltration  of  the  lungs,  and  pressure  on  the  trachea  from  enlarged 
glands.    The  commonest  cause,  however,  is  weakness  or  immaturity  of  the 
infant ;  its  ribs  are  wanting  in  rigidity  and  its  inspiratory  forces  feeble,  so 
that  It  fails  to  draw  in  air  with  sufficient  power  to  inflate  the  lungs  ;  as  a 
consequence  the  lungs  remain  to  the  greater  part  of  their  extent  in  the  fcetal 
or  unexpanded  state,  a  condition  to  which  the  term  'atelectasis'  is  applied 
1  hose  infants  who  have  some  complete  physical  obstruction  to  the  entrance 
ot  air  into  the  lungs  necessarily  only  survive  their  birth  a  few  minutes  • 
either  no  attempt  at  respiration  is  made  or  inspiratory  efforts  are  accom- 
panied by  recession  of  the  chest  walls,  without  any  air  entering  the  chest 
t^remature  or  weakly  infants  may  survive  for  many  hours  or  even  days  with 
a  large  portion  of  their  lungs  in  an  unexpanded  state.    They  are  extremely 
eeble,  their  cry  is  weak  and  whimpering,  their  lips  and  limbs  are  dusky 
blue,  and  their  temperature  below  normal.    Their  respiratory  movements 
are  confined  to  slight  contractions  of  the  diaphragm,  sometimes  accompanied 
by  indrawing  of  the  walls  of  the  chest  ;  they  have  hardly  strength  to  suck, 
from  W=;^  r  -f  r''^  T  ^^"^•-^""^''^tose  condition.    They  frequently  suffei' 
fortv  ei2  X  ^T^  ^■'"^^■''^l  convulsions.    If  they  \L  over 

ev-  mi?        Tl  jaundiced  and  the  limbs  o^dematous.  An 

asXxia  "th"  1 '  r^'l  °[  ""^  '"'^"^^  ^-^^'^^^^^  ^'^^  "--1  ^'g-  °f  death  from 
asphyxia  .  the  blood  ,s  dark  and  fluid  ;  the  right  heart  and  veins  distended  ; 


c  a 
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the  sinuses  and  membranes  of  Ihc  brain  congested  and  a  meningeal 
hjemorrhage  may  be  ])rcscnt.    The  lungs  will  be  found  in  a  condition  of 
atelectasis  or  pulmonary  apoplexy.    In  a  case  which  we  recently  examined 
in  which  the  infant  died  six  hours  after  birlh,  both  lungs  sank  in  vs'ater,  were 
solid  everywhere  except  at  the  anterior  edges,  where  there  were  clusters  of 
air-containing  lobules  of  a  light  red  colour,  scattered  over  the  surfaces  of  the 
upper  lobe.    The  cut  sections  displayed  purple  solid  lung  without  a  trace  of 
expanded  lobules,  a  condition  due  probably  to  a  pulmonary  apoplexy  occur- 
ring during  birth.    In  another  case,  where  the  infant  lived  three  days,  the 
lungs  and  heart  together  just  floated  in  water,  but  the  lungs  everywhere  had 
a  solid  feel,  crepitating  very  slightly  ;  the  surfaces  of  both  lungs  were  covered 
with  distended  lobules,  while  the  central  parts  were  solid.    As  a  rule, 
the  upper  lobes  are  more  often  expanded  than  the  bases,  and  the  anterior 
and  inferior  edges  and  surfaces  more  than  the  central  parts.    Care  must  be 
taken  not  to  confound  atelectasis  of  th^  lung  with  pneumonic  consolidation  ; 
the  latter  condition  is  rare  in  the  newly  born. 

Trcaivient.—\.  Remove  any  mucus  or  fluid  from  the  fauces  and  air- 
passages  by  means  of  the  finger  or  by  suction  with  a  soft  india-rubber 
catheter.    Inverting  the  body  may  be  useful.  v  j  v, 

2  Attempt  to  excite  respiration  by  some  form  of  irritation  applied  to  the 
skin'  Fanning  the  face  or  directing  a  current  of  air  by  means  of  a  pair  of 
bellows  is  often  of  use.  This  may  also  be  effectually  done  by  placing  the 
infant  in  warm  water  (ioo°  F.),  and  then  dashing  cold  water  over  it  by  means 
of  a  sponge  or  the  hand,  or  by  slapping  it  with  the  wetted  corner  of  a  towel, 
or,  if  the  faradic  current  is  at  hand,  a  feeble  current  may  be  applied  to  the 
diaphragm  and  other  inspiratory  muscles.  ,    •  n  ,i 

\  If  these  methods  fail,  no  time  should  be  lost  m  directly  inflating  the 
lungs  by  a  soft  catheter  passed  into  the  larynx  or  by  Richardson  s  bel  ows, 
or  by  practising  artificial  respiration  by  Sylvester's  or  Schultz's  method, 
which  is  to  be  continued  as  long  as  the  cardiac  sounds  can  be  heard. 

Active  treatment  will  less  often  be  required  in  those  cases  of  asphyxia 
supervening  after  birth  from  non-expansion  of  the  lung..  Gent  e  measures 
may  be  undertaken  to  excite  more  active  respiratory  effects,  and  to  combat 
h^somnolence  by  means  of  hot  and  cold  water,  or  by  the  application  from 
timerdme  of  stimulating  liniments  to  the  chest.  Such  mfants,  howevei, 
bu  feebly  respond  to  our  efforts,  and  over-treatment  m  this  direction  may 
ea  ilf  ^mo  e  harm  than  good  ;  our  efforts  will  mainly  have  to  be  directed 
to  plldng  the  infant  under  the  most  favourable  conditions  for  gaining  strength 
and  gradually  bringing  about  expansion  of  the  lungs  (see  p.  59)-  . 

ipop  exia  weonatorum-Cerebral  haemorrhage  occurring  in  early  life 
•  ht^llfeTei  the  result  of  a  ruptured  artery,  but  is  almost  invariably  caused 

to  submit  lo  any  °™  and  its  capilla,  ies 

r '"I*  a!!"  '  r^stl^^tby  notic^ing  how  easily  i.  is  stripped 

fragile;  this  can      ^^'''''i^^  •    .  r  .(.^ps  and  how  loose  is  its  connection 

S  ;!;:  I^S:^^^:^^^^^  «         a„.eady  a,.aca 
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to  the  fact  that  the  cerebral  sinuses  and  veins  become  distended  with  blood 
in  asphyxia  from  various  causes — a  rupture  of  the  capillary  vessels  of  the 
pia  mater  takes  place,  and  blood  is  effused  into  the  sub-arachnoid  space. 
This  effusion,  in  consequence  of  the  loose  connection  of  the  pia  with  the 
brain,  may  extend  over  a  large  surface,  or  burst  into  the  sub-dural  space. 
The  blood  clot  may  compress  or  lacerate  the  brain  substance,  and  if  the 
infant  lives  for  a  few  days  this  may  be  followed  by  softening.  The  hitmorrhage 
may  take  place  during  birth,  from  compression  of  the  umbilical  cord,  producing 
asphyxia,  and  is  consequently  especially  common  in  breech  presentations  ; 
or  it  may  result  from  pressure  on  the  head  by  the  uterus  or  the  blades  of  the 
forceps  (Spencer).  We  must  bear  in  mind  that  the  pia  mater  is  not  only 
very  delicate  and  its  capillaries  easily  ruptured  if  they  are  over-distended. 


Fig.  5. -Meningeal  Hemorrhage  in  an  Infant ;  death  on  the  twenty-second  day. 

\,AJtcr  M cNutt. ) 

but  also  that  a  stasis  is  very  apt  to  occur  in  the  superficial  veins  on  account 
of  thejr  pecuhar  connections.  Gowers  has  laid  st!^ss  on  the  fact  that  here 
a   endtng  artenes  pass  into  ascending  veins,  and,  moreover,  these  urface 

d  r  ctioT'anV    ""'^"^  T  longituclinal  sinus  in  a  f"  vt  d 

direction  and  consequently  against  the  blood  current.  Thus  the  Svlvian 
vem  commences  in  the  fissure  of  that  name  and  courses  upwlrdrto  emm" 

TcUons  with       f  ■  commencement  the  Sylvian  vein  has  con- 

necuons  w,th  the  superior  petrosal  smus  (Trolard)  and  also  with  the  basilar 

Spencer  •  comes  to  the  conclusion,  as  the  result  of  an  examination  of  the 

'  Obstetrical  Transactions,  vol.  x.\xiii. 
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bodies  of  130  infants  born  dead  or  dying  soon  after  birth,  that  pressure  on 
the  skull  by  the  forceps  or  the  uterine  walls  plays  an  important  part  in  pro- 
ducing n^eningeal  haemorrhage.    He  believes  that  when  the  bones  of  the 
skull  are  abnormally  soft  and  the  sutures  lax,  the  lower  edge  of  the  parietal 
bone  may  press  on  the  Sylvian  vein  or  its  connections  when  the  head  is 
subjected  to  severe  pressure  during  labour,  and  thus  a  iKumorrhage  m  he 
Rolandic  area  may  be  produced  (fig.  5-)    H  e  also  thinks  that  clampmg  of  he 
internal  jugular  by  the  forceps  or  pressure  on  the  infants  neck  by  the 
parturient  canal  may  give  rise  to  congestion  and  'f'^f:^^:;!^^ 
It  would  appear  from  the  observations  of  Spencer  that,  while  these  cerebral 
haemorrhages  are  most  common  in  severe  and  instrumental  labours,  they 
a  -e  not  unknown  in  labours  that  are  short  and  easy.    The  infant  may  live 
some  days  after  the  haemorrhage  has  taken  place,  as  in  a  case  recorded 
by  McNutt;  the  labour,  which  was  a  breech  presentation,  was  easy  ;  the 
breathing  became  irregular  on  the  day  of  birth  ;  later  >t  suff-^^ 
vulsions  difficulty  of  swallowing,  left  hemiplegia,  and  emacia  ion.    It  died  on 
"n't  -second  day.   At  .^..post-n^orten^  the  right  hcn.sphere  was  covered 
bv  a  clot  (see  fig.  5),  which  was  firm  and  gelatinous,  and  of  a  daik  colour 

it  were  in  part  destroyed,  especially  so  n.  the  ascend 
ne  frontal  and  parietal  regions.    The  clot  also  invaded  the  bram  substance, 
acmally  formin^^        of  the  roof  of  the  ventricle,  whilst  the  site  of  the  corpus 
st'^atum  ^  d  o^^^    thalamus  was  occupied  by  a  reddish-brown  clot  mixed  with 
stiiatum  ana  op  remarkable  as  showing  how  long  an 

bv  the  secondary  inflammatory  softening  winch  evidently  took  place 
'  These  are  instances  of  fatal  cases,  but  there  is  good  l<f--- 
that  such  cases  frequently  survive,  atrd  bear  for  '^^^^^f^^^Zl^i^. 

I'l— h^a  stiire  "^^^ r; 

^^--ad'to'^^^^^^^^^^^^^^ 

was  delay  in  disengagement  of  the  head.  ^^^^^^  '^^;'^%'^P3„  '^ralysis 
for  some  days  ;  the  child  never  walked  ;P°\^ '/^^^'^^^^^^f  At^-ophy  of 
of  both  sides,  except  the  face  ;  it  two  and  a  ^^^^ 

the  convolutions  about  the  fissure  ^"^^^  labour  ; 

Similar  cases  are  tolerably  commoi.  ;  theie  >^^^^f  ?  ^^^^       dead  ;  it  may 
the  infant  is  blue,  and  perhaps  is  ^1^°"^^*  by  the  mid^^^^^^   paralysis  at  first, 
be  convulsed,  but  recovers.    There  is  P^;°babl>M  o  mail^ed  pa  > 
but  after  a  few  months  it  is  -ticed  that  "^nllT-^^^^^-^.  wfth  the 
weak  ;  then  contractions  take  Pl''^'^^' f  ^ows  more  or  less  fixed 

TheTt^Cnc:'i:^;tn  a.ected,and  the  child 

examination  of  stillborn  children  ''^^^''^^f      °    'site  w.as  the  base,  the 

;~:rng^u 
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portions  being  solid  and  of  a  black  red  colour  on  section.  If  the  infant 
lives  pneumonia  may  arise.  Haemorrhage  taking  place  into  the  kidney  may 
cause  death  during  the  first  few  days  of  life  by  suppression  of  the  urine 
(Spencer).    Haemorrhage  into  the  bowels  may  cause  obstruction. 

Cephalbsematoma. — During  birth  a  haemorrhage  may  take  place  from 
the  vessels  of  the  periosteum  of  the  skull,  and  a  collection  of  blood  form 
between  that  membrane  and  the  bone  ;  more  rarely  a  hccmorrhage  occurs 
between  the  occipito-frontalis  aponeurosis  and  the  periosteum,  or  between 
the  skull  and  the  dura  mater.  The  name  '  cephalhtematoma  externum '  is 
applied  to  the  first  two,  thus  : 

Cephalhcxmatoma  externum  .    .  /  J  •  Sub-aponeurotic. 

L  2.  bub-penosteal. 

„  internum  .    .      3.  Sub-cranial. 

Meningeal  hcemorrhage.  ...      4.  Sub-arachnoid. 

In  the  common   form   the  tumour  is  sub-periosteal.    The  swelling, 
occupying  a  position  immediately  over  a  parietal  bone,  generally  the  right, 
is  usually  discovered  for  the  first 
time  a  day  or  two  after  birth,  when 
the  swollen  and  distorted  head  of 
the  infant  should  begin  to  assume 
a  more  natural  shape.  According 
to  the  statistics  of  Hennig  and  Hof- 
mokl,  a  cephalhasmatoma  occurs 
about  once  in  every  two  hundred 
births  ;  in  one  hundred  and  twenty- 
seven  cases  noted  by  Hennig,  it 
was  situated  fifty-seven  times  over 
the  right  parietal  bone,  thirty-seven 
times   over  the    left,  twenty-one 
times  over  both,  seven  times  over 
the  occipital,  three  times  over  the 
frontal,  and  twice  over  the  temporal 
bone.    It  forms  a  more  or  less 
tense  elastic  tumour,  neither  hot 
nor  tender,  and  it  does  not  extend  beyond  the  limits  of  the  bone  over 
which  It  IS  situated,  inasmuch  as  the  periosteum  is  firmly  attached  to  the 
r  vnTn.;  1  I  discoloured.    The  tumour  varies  in  size  from 

Ja  T  I  ^-  '""^y  T^"^^'  '"^^-^'^ses  bulk  for  a  few  days  after  birth 
tvvn  ''"^"^^  t°  After  it  has  existed  for  a  week  o; 

tvvo,  a  ndge  of  bone  may  generally  be  felt  at  its  circumference,  where 
new  bone  has  been  thrown  out  by  the  periosteum  (see  fig.  7  wken  the 
tumour  IS  examined  for  the  first  time  in  this  stage,  it  is  ap  to  j  ve  the 
unprcssion  that  there  is  a  circular  defect  in  the  pariftal  bone,Xough'.lhich  a 

bonern?here'"dt ^P^^^y  -  chronic  cases,  thin  ^Ltes  of 
g've  nslTo  ,  !r  periosteum  forming  the  roof  of  the  tumour  and 

weeks  oVn  n!  '^.W  crepitation  when  it  is  handled.  In  the  course  of  a  few 
vveeks  or  a  month  the  tumour  shrinks  and  disappears,  leaving  for  perhaDl 

f™7th?t"°"  ^^"P^^^^         ridge'lhich  marke'd^^^e  c  um- 

terence  of  the  tumour.    The  etiology  of  these  blood-swellings  is  not  very 


Fig.  6.— Double  Cephalhseinatoma  in  an  Infant 
twenty  days  old  (from  a  photograph).  Labour 
difficult,  forceps  applied,  right  facial  paralysis. 
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clear,  but,  like  other  hiemorrhages  which  take  place  during  birth,  they  owe 
their  production  in  part  to  asphyxia,  in  which  there  is  increased  tension  in 
the  cranial  veins,  and  a  condition  of  blood  which  readily  allows  of  extravasa- 
tion. From  the  fact  that  the  tumour  mostly  occurs  at  the  site  of  the  caput 
succedaneum,  being  over  the  right  parietal  bone  in  nearly  three-fourths  of 
the  cases,  it  would  appear  that  pressure  upon  the  head  played  an  important 
part  in  its  causation  ;  but,  on  the  other  hand,  cases  are  reported  in  which  a 
blood-swelling  appeared  over  a  parietal  bone  in  a  case  of  breech  presen- 
tation (Runge,  McNutt).  Small  extravasations,  the  size  of  a  pea  or  a 
shilling,  may  frequently  be  seen  beneath  the  periosteum  in  making  post- 
mortems on  newly  born  infants.  If  the  caput  succedaneum  be  incised,  the 
tissues  immediately  beneath  the  scalp  will  be  found  infiltrated  with  a  jelly- 
like effusion  with  numerous  minute  haemorrhages  scattered  through  it,  and 
on  examining  the  parietal  bone  numerous  small  haemorrhages  may  be  seen 
beneath  the  periosteum,  some  linear  in  shape,  corresponding  with  the  Imes 
or  foramina  m  the  bone  situated  near  the  inter-parietal  suture  or  posterior 
fontanelle.    According  to  Fere  the  edges  of  the  foramina  play  an  important 


part  in  wounding  the  vessels  during  labour,  and  producing  a  hc^morrhage, 
as  they  are  the  means  of  transmitting  small  veins  from  the  scalp  to  the 
cerebral  sinuses.  It  is  important  to  bear  in  mind  that  not  infrequently  an 
effusion  of  blood  external  to  the  skull  communicates  with  an  effusion  ot 
blood  between  the  bone  and  dura  mater  through  one  of  these  openings,  and, 
further,  a  meningeal  haemorrhage  may  also  take  place. 

Th^  diagnosis  is  not  generally  a  matter  of  difficulty.  A  blood-tumour 
beneath  the  periosteum  is  distinguished  from  a  caput  succedaneum,  inasmuch 
as  the  latter  does  not  fluctuate,  disappears  in  a  day  or  two,  and  extends 
beyond  the  limits  of  a  parietal  bone.  It  is  distinguished  from  a  meningocele  in 
thTthe  latter  corresponds  to  a  suture  or  fontanelle,  pulsates,  and  increases 
n  i  e  when  the  infant  cries.  Very  rarely  a  blood-swel  ing  takes  place 
between  the  scalp  and  the  periosteum.  In  such  cases  the  scalp  is  dis^ 
roWed  no  bony  ring  would  be  formed,  and  the  swelling  might  extend 
K  nnd  the  sutures  The  prognosis  as  far  as  a  cephalh^v^matoma  is  con- 
ned ifLrable,  but  inasmuch  as  it  is  possible  that  it  is  comphcated  by 
meningeal  or  extra-dural  haemorrhage  the  prognosis  must  be  guaided.  and 
any  brain  symptoms  are  necessarily  of  evil  omen. 
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Treatment. — The  treatment  of  these  blood-swellings  has  been  much 
discussed.    On  the  one  hand,  it  has  been  urged  that  if  the  cephalhaematoma 
is  subperiosteal,  it  should  be  aspirated  without  delay  while  the  blood  is 
fluid  and  before  coagulation  has  taken  place,  as  in  this  way  the  long  delay 
during  which  absorption  and  deposition  of  bone  are  taking  place  is  avoided. 
On  the  other  hand,  it  has  been  pointed  out  that  it  is  never  possible  to  tell  if 
the  blood-swelling  does  not  communicate  with  a  blood  extravasation  within 
the  skull,  thus  rendering  surgical  interference  risky,  and  moreover  that 
although  absorption  of  the  effused  material  may  be  tardy,  it  is  both  safe  and 
sure,  and  a  good  result  may  be  confidently  looked  forward  to.    The  latter 
course  is  certainly  to  be  recommended  ;  surgical  interference  in  a  newly  born 
infant  always  has  its  risks  :  there  is  always  the  possibility  of  introducing 
septic  organisms  into  the  blood-swelling  by  aspiration,  and  at  the  most  all 
that  is  to  be  gained  by  such  a  proceeding  is  the  saving  of  a  few  weeks  of  time. 
We  believe  that  all  cephalhtematomata  are  most  safely  let  alone,  care  being 
taken  to  protect  them  from  injury  ;  small  ones  may  be  shaved  and  painted 
with  collodion,  or  during  sleep  some  spirit  lotion  may  be  kept  applied.    In  the 
rare  event  of  their  suppurating  the  treatment  would  be  that  of  an  ordinary 
abscess— viz.  evacuation  of  the  pus  and  drainage. 

Haematoma  of  the  Sterno -mastoid. — If  an  attempt  be  made  by  an  un- 
skilful midwife  to  disengage  the  after-coming  head  by  pulling  on  the  legs  or 
body  of  the  infant,  there  is  a  strong  probability  that  injury  will  be  done  to 
the  neck  or  other  part,  especially  as  the  muscles  of  the  semi-asphyxiated 
mfant  are  flabby  and  toneless,  and  the  blood  readily  oozes  out  of  the  vessels. 
Such  an  injury  does  at  times  take  place,  giving  rise  to  a  blood-tumour  within 
the  sheath  of  one  of  the  sterno-mastoids  in  consequence  of  the  tearing  through 
of  some  of  the  fibres  of  the  muscle  or  injury  to  some  of  its  vessels.  The 
swelling  appears  to  be  actually  composed  at  first  of  blood  and  .of  the  retracted 
torn  muscle,  later  no  doubt  of  plastic  material  resulting  from  the  injury  and 
m  some  cases  where  a  permanent  thickening  remains  it  is  due  to  cicatrised 
tissue  round  the  torn  and  retracted  muscle.    Thus  we  have  seen  the  clavi 
cular  part  of  the  muscle  torn  away  from  its  attachment,  and  a  swelling  at  the 
junction  of  the  two  bellies.    It  is  not  often  that  an  opportunity  occurs  of  veri- 
tying  this  condition  post  mortem,  inasmuch  as  no  serious  consequences  arise 
from  the  accident,  but  the  investigations  of  Tordeus,  Spencer,  and  others 
make  it  clear  that  these  swellings  are  due  to  local  injuries  at  birth     In  one 
of  our  own  cases  in  which  the  infant  died  of  diarrhcea  when  six  months  old  a 
c.catnsat.on  of  the  muscle  at  the  spot  where  the  injury  had  taken  place  w'as 
f  r  opportunity  of  a  post-mortem.  At 

our  h  T  r  the^^;^^^^       breech  presentations  ;  in  the  remaining 

fourth,  which  occur  in  head  presentations,  the  injury  is  no  doubt  caused  by 
dragging  on  the  head  m  order  to  disengage  the  shoulders  and  body  The 
welling  in  the  neck  may  be  noticed  by  the  mother  a  few  days  after  birth,  or 

a  tuZu^^Zr^r^''^  ^^'^  On  examination 

a    mour  about  the  size  of  a  pigeon's  egg  maybe  felt  in  the  upper  part  of  the 

and  f  nnr""'f      '     "  ^""'r"^  P^^h^P^  ^l-"/-ted!  in  shape' 

and  If  not  seen  for  some  time  after  birth,  when  cicatrisation  has  taken  place 

than  the  right ;  sometimes  the  whole  length  of  the  muscle  is  affected,  though 
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the  lesion  is  generally  in  the  upper  part.  The  tumour  disappears  in  the 
course  of  a  few  months,  but  for  a  long  lime  a  cicatrix  may  be  felt.  There  is 
no  treatment  required.  These  cases  mostly  occur  among  the  poorer  classes, 
who  are  attended  in  their  confinements  by  neighbours  or  unskilled  midwives. 
Injury  to  the  sterno-masloid  during  birth  derives  it^  importance  from  the 
fact  that  such  injury  is  likely  to  be  the  cause  of  wry-neck  in  after-life  (see 

Torticollis).  •    .  •  i 

Occipital  Haematoma.— Injury  to  other  muscles  may  occur  during  birth, 
and  we  have  seen  in  one  case  a  'tumour'  in  connection  with  the  muscles  at 
the  back  of  the  neck  arising  from  injury  during  birth.  It  was  a  head  presen- 
tation, and  there  was  also  a  sterno-mastoid  '  tumour.'  The  child  was  seen  at 
five  weeks  old.  Labour  had  been  prolonged,  head  delivered  by  forceps  with 
much  difficulty,  and  subsequently  severe  traction  was  needed  to  extract  the 
body.  Two  symmetrical  swellings  were  felt  in  the  muscles  at  the  back  of  the 
neck,  evidently  due  to  haematoma.  There'was  left  facial  paralysis  and  para- 
lysis of  the  left  arm.  The  child  was  heard  of  two  years  later,  and  it  was  said 
to  have  completely  recovered.  . 

Obstetrical  Paralysis,  Facial.-The  commonest  form  of  paralysis  seen 
after  birth  is  a  facial  paralysis  due  to  an  injury  of  one  of  the  facial  nerves 
through  pressure  exerted  by  one  of  the  blades  of  the  forceps  during  delivery 
(see  fig  6).  In  rare  cases  facial  paralysis  is  present  when  no  forceps  have 
been  vised,  and  in  these  cases  it  seems  likely,  as  suggested  by  Ballantyne, 
that  the  pressure  on  the  nerve  has  been  caused  by  the  promontory  of  he 
sacrum  or  ischial  spine  during  labour.  When  facial  paralysis  is  present  the 
deformity  of  the  face  is  marked  when  the  infant  cries,  while  the  eye  of  the 
paralysed  side  remains  open  during  sleep.  The  para  ysis  usually  passes  off 
in  a  few  weeks,  but  we  have  seen  traces  remain  for  four  or  five  months  m 
a  case  in  which  no  forceps  were  employed  ;  in  a  few  cases  reported  the 

paralysis  has  been  permanent.  ,    •      v,     u^«„  ^^<;ri-ibpd 

Congenital  facial  diplegia  due  to  a  nuclear  lesion  has  been  descnbed 
(Rainy  and  Fowler).    The  orbicularis  muscles  are  not  affected. 

injury  to  Brachial  Plexus.-The   less  common  form  of  Paralysis 
occmring   during  birth  is  that  described  by  Duchenne  as  obstetrical 
rfs!'  dt  to'  an  injury  of  one  or  more  cords  of  the  brachia  ^ 
The  head  is  born,  the  shoulders  engag-e  the  pelvis,  ^^^f^^'.f^ 
to  diseno-age  them  ;  or  traction  is  made  on  the  head  oi  aim.    It  appeais 
:  im^cases  wher^  no  instrumental  or  other  ^^^^^^^^^^^ 
The  cord  derived  from  the  fifth  cervical  is  he  one  "  o^t  u  uaUy  in  ueci 
or  the  injury  affects  the  cord  formed  by  the  fifth  and  sixth  ;  but  tl^^  da""^^-^ 
is  not  always  confined  to  these  cords.    In  a  typical  case  the  muscles  para- 
lysed  are  : 

j  Infraspinatus. 
I  Teres  minor. 

Deltoid. 

Biceps. 
■  Coraco-brachialis. 
.Brachialis  anticus. 
J  Supinator  longus. 
I       „  brevis. 


Injury  to  Brachial  Plexus 


The  trapezius,  serratus  magnus,  and  the  extensors  of  the  fingers  are  not  un- 
commonly affected.  The  arm  hangs  uselessly  by  the  side  and  cannot  be 
raised,  the  humerus  is  rotated  inward  and  adducted,  the  elbow  is  extended 
and  the  wrist  pronated  and  often  flexed  (see  figs.  8  and  9).  In  slighter  cases 
the  paralysis  is  less  marked.  In  two  cases  reported,  one  by  SeeligmuUer, 
the  other  by  Thorburn,  the  paralysis  was  much  more  extensive  than  usual, 
and  included  retraction  of  the  eyeball  and  contraction  of  the  pupil  of  the 
same  side.    The  sympathetic  was  no  doubt  involved. 

The  brachial  plexus  injury  in  some  cases  is  double,  and  it  may  be 
accompanied  by  a  sterno-mastoid  laceration. 

The  prognosis  necessarily  depends  upon  the  nature  and  extent  of  the 
injury,  and  while  probably  all  cases-  improve  more  or  less,  complete 


l<ig.  8.— Injury  to  Brachial  l^lcxu.-,  al  birth.  The 
arm  is  adducted  by  the  pcctoraHs  major,  the 
elboNV  extended,  the  wrist  flexed  and  pronated. 
The  nijury  involved  the  cord  formed  by  the  fifth 
and  sixth  cervical  nerves  (IVIr.  W.  P.  Mont- 
gomery's case). 


Fig.  9.— Injury  to  Brachial  Plexus  during  birth. 
Infant  seven  weeks  old. 


recovery  cannot  in  any  case  be  confidently  predicted.  As  time  goes  on 
the  muscles  affected  waste  from  degeneration  of  the  nerves  below  the  injury 
Recovery  of  the  flexors  of  the  elbow  is  generally  more  marked  than  the 
deltoid  or  supmators.  The  child  may  have  to  learn  to  write  with  his  left 
hand  If  the  right  is  affected.  We  have  seen  one  case  in  which  fair  recovery 
took  place  in  the  muscles  of  the  arm,  while  the  upper  part  of  the  trapezius 
and  serratus  magnus  remained  partially  paralysed.  In  other  cases  the  arm 
remains  paralysed,  and  cannot  be  raised  at  the  shoulder  or  the  elbow  flexed 
so  that  the  hand  can  be  raised  to  the  mouth. 

.iv  In^  hardly  present  any  great  difficulty  in  infants  under 

Z  I?ri   ,   I  '  '  V''^"'  P°^^''^'^      "^'^take  a  birth  injury  to 

the  brachial  plexus  for  an  anterior  polio-myelitis  of  the  upper  arm  type  (Erb) 
The  history  would  materially  aid  in  the  diagnosis  ^  ) 
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In  the  treatment  of  these  cases  it  must  be  borne  in  mind  that  one  or  more 
of  the  cords  of  the  brachial  plexus  has  l^een  injured,  with  an  accompanying 
local  h;cmorrhage  ;  and  therefore,  the  more  at  rest  the  arm  can  be  kept  for 
the  first  few  weeks  the  better.    It  seems  doubtful  if  any  shampooing  or 
galvanising  of  the  muscles  can  at  first  do  much  good.    The  treatment  must 
be  rather  that  of  a  fractured  l^one— rest  at  first,  and  afterwards  more  or  less 
active  movement  to  exercise  the  muscles  and  prevent  stiffness.    The  arm 
should  be  carefully  wrapped  up  in  cotton-wool,  flexed  and  supported  by  being 
fixed  to  the  side,  care  being  taken  to  prevent  undue  disturbance  during  the 
daily  bath,  and  not  to  allow  it  to  hang  down  and  drag  on  its  connections  with 
the  trunk.     It  must  be  borne  in  mind  that  the  circulation  of  blood  will  be 
sluggish,  and  easily  obstructed  by  tight  bandaging.    At  the  end  of  three 
weeks,  when  there  is  reason  to  believe  that  absorption  of  the  effused  blood 
has  taken  place,  movements  of  the  arm  may  be  begun,  in  order  to  give  the 
muscles  some  exercise  and  to  call  forth  the  voluntary  efforts  of  the  child. 
Galvanism  and  shampooing  the  muscles,  with  stimulant  applications  to  the 
skin,  must  be  persevered  with  as  long  as  any  improvement  takes  place.  If 
the  progress  of  the  case  is  unsatisfactory  after  two  or  three  months,  it  is 
probably  wiser  to  attempt  to  deal  with  the  injured  nerves  on  the  Imes  of 
the  operation  employed  for  rupture  of  the  brachial  plexus  in  later  life.  The 
cords  of  the  plexus  should  be  exposed  in  the  posterior  triangle  of  the  neck, 
and  freed  from  fibrous  adhesions.     If  it  is  then  found  that  an  actual 
rupture  has  taken  place,  the  ends  of  the  injured  cords  should  be  refreshed 
and  united  by  sutures.    This  is  not  always  possible  ;  and  m  cases  where  the 
nerve  roots  are  torn  away  close  to  the  intervertebral  foramina  or  actually 
detached  from  the  spinal  cord,  there  is  little  or  no  prospect  of  miprovement 
by  operation.     In  favourable  cases  highly  satisfactory  results  have  been 

obtained.  ^  i  , 

icterus  weonatorum.-Infants  often  suffer  from  a  more  or  less  pio- 
nounced  jaundice  which  comes  on  a  day  or  two  after  birth.    It  has  been 
estimated  by  Continental  writers  that  this  occurs  in  from  60  to  80  per  cent, 
of  the  total  births  ;  but  these  observations  have  been  mostly  made  m  lymg-m 
hospitals,  where  it  appears  to  occur  much  oftener  than  in  private  practice, 
tl°ough  tiere  is  little  doubt  that  on  account  of  the  slightness  of  the  yellow 
coloration  of  the  skin,  and  the  frequent  absence  of  discoloration  of  the 
sclerotic,  it  may  easily  be  overlooked.     Jaundice  may  arise  from  or  be 
symptomatic  of  various  pathological  conditions,  the  prinapa  during  the  first 
week  of  life  being  the  following  :  i.  The  common  form  in  wh>ch  no  dise^^^^^^ 
is  apparent-icterus  neonatorum.    2.  Jaundice  accompanying  a  condition  ot 
sept  S  or  pyemia  ;  in  acute  fatty  degeneration  of  the  new  y  born  ;  in 
XkeVs  diseaJe.    3.  Jaundice  due  to  congenital  stricture,  or  obi— ^^^^^ 
the  common  or  hepatic  duct,  or  to  syphilitic  perihepatitis.    The  common 
form  to  which  the  name  of  '  icterus  neonatorum  '  is  generally  applied  diffeis 
rom  he  other  forms  in  not  being  accompanied  by  any  serious  symptoms. 
Tin  nnVsiL  off  in  a  few  days  or  a  week.    In  these  cases  the  yellow  colora- 
tion of  the  skin  makes  L  appearance  on  the  second  day,  less  often  the  third, 
1  V  her  before  the  second  or  after  the  third,  and  lasts,  according  to  its 

o?t"e  facr"ound  the  mouth  and  chest,  then  on  the  abdomen,  later  on  the 
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limbs  ;  it  may  be  easily  overlooked,  unless  pressure  is  made  by  the  finger 
on  the  skin.    In  mild  cases  the  sclerotics  remain  unaffected,  and  the  urine 
does  not  stain  the  linen  ;  this  is  the  more  noteworthy,  as  in  the  jaundice  of 
adults  the  sclerotics  are  affected  before  the  skin  is  tinged  ;  and  pigment  is 
very  early  present  in  the  urine  ;  probably  the  vascularity  and  transparency 
of  the  infant's  skin  account  for  the  difference.    When  the  jaundice  in  the 
infant  is  more  intense,  the  sclerotics  become  tinged  ;   the  urine  stains 
the  diapers,  and  bile  pigment  may  be  detected.    The  stools  are  unchanged 
and  contain  the  usual  quantity  of  bile.    In  cases  which  die  when  suffering 
from  this  form  of  jaundice,  the  internal  organs  are  found  stained  yellow, 
especially  in  the  cartilages,  the  brain,  and  in  a  lesser  degree  the  abdominal 
viscera.    The  majority  of  infants  who  are  jaundiced  appear  in  perfect  health; 
it  has,  however,  been  asserted  by  Hofmeier  that  infants  with  icterus  do  not 
flourish  as  well  as  other  infants,  that  their  loss  of  weight  during  the  first 
week  is  greater  than  that  of  healthy  infants,  and  that  a  higher  percentage  of 
urea  and  uric  acid  appears  in  the  urine.    The  cause  of  this  form  of  jaundice 
IS  uncertain  ;  it  is  much  more  frequent  in  lying-in  hospitals  than  in  private 
practice,  and  in  premature  weakly  infants  with  partially  expanded  lungs  than 
m  full-time  and  healthy  infants.    There  have  been  many  hypotheses  con- 
cernmg  its  cause,  but  none  of  them  are  entirely  satisfactory.     One  of  the 
most  plausible  explanations  has  been  suggested  by  Quincke  ;  he  attributes 
the  jaundice  to  the  ductus  venosus  remaining  patent,  thus  allowing  some  of 
the  portal  blood  (which  contains  bile  pigments)  to  pass  into  the  general 
circulation,  instead  of  all  of  it  being  submitted  to  the  action  of  the  liver 
\  irchow  and  others  believe  it  to  be  a  hematogenous  jaundice,  the  bile  pig- 
ment originating  in  a  destruction  of  blood  corpuscles  which  it  is  supposed 
takes  place  shortly  after  birth. 

While  this  form  of  jaundice  is  per  se  a  symptom  of  little  importance,  and 
in  the  vast  majority  of  cases  the  infants  do  well,  it  is  well  to  remember  that 
occasionally  cases  occur  which  are  jaundiced  shortly  after  birth,  and  which 
die  about  the  ninth  or  tenth  day  without  any  definite  disease  being  discover- 
able. These  cases  sometimes  occur  in  the  same  family,  as  in  the  following 
remarkable  instances  :  the  father  and  mother  were  both  healthy  and  in 
comfortable  circumstances,  there  was  no  history  of  syphilis  the  first  and 
IZff  T^rr^  never  jaundiced,  and  are  at 'presenfalive'and  w  ,  ;  t  .e 
thud,  fourth,  fifth,  and  sixth  children  became  jaundiced  on  the  second  or 
hird  day,  and  died  on  the  ninth  or  eleventh  day.    In  all  the  sktn  and  con 

rrrrTreS'nd'^^"""^  ~'  pig- ^^he 'rot  re 

normal.  The  fifth  child  was  seen  with  Mr.  G.  H.  Finder  their  medical 
attendant,  when  five  days  old;  it  seemed  a  perfectly  health^  m^nt  ex^^^^^^^^ 
that  It  was  jaundiced.  The  infant  became  weaker  and  drowsy  and  clied 
comatose  on  the  ninth  day.  A  partial/../-....,.,,  only  was  otoined  -  he 
abdominal  viscera  were  bile-stained  ;  the  ductus  venosus  was  only  parda I  v 

pan.:— rrerr—^^ 
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there  would  be  some  supiKu  alion  or  phlebitis  of  the  umbilical  cord  or  ecchy- 
mosis  and  various  haMuonhagcs.  In  acute  fatty  degeneration  and  Wmckel's 
disease  there  are  usually  cyanosis,  purpuric  spots,  and  hiumorrhages  In 
jaundice  from  obstruction  of  the  ducts,  the  jaundice  is  mtense  and  bile  is 
absent  from  the  stools.  Nothing  much  can  be  said  about  the  treatment  o 
infantile  jaundice,  which  consists  rather  in  attending  carefully  to  the  genera 
health  of  the  infiint  than  in  the  administration  of  any  special  drug.  Small 
doses  of  hyd.  c.  cret.  may  be  given  for  its  laxative  effect,  and  to  relieve  any 
tendency  to  mechanical  congestion  of  the  liver. 

Heemorrhaglc  Diathesis.    HaemophiUa  Neonatorum.- It  not  inlre- 
ciuently  happens  that  within  a  few  days  of  birth  the  infant  exhibits  a  tendency 
to  bleed     There  may  be  hit^morrhages  from  the  nose,  stomach,  bowels, 
or  kidneys,  and  petechici^  and  ecchymosis  may  make  their  appearance  on  the 
skin     Oozing  of  blood,  which  is  perhaps  difficult  to  arrest,  may  take  place 
from  the  navl  on  the  separation  of  the  cord.    This  tendency  to  bleed  is  no 
doubt  to  be  looked  upon  as  rather  a  symptom  than  a  disease  or  the  result  of 
dbease.    It  cannot  be  said  that  our  knowledge  is  very  exact  regarding  the 
Stions  which  give  rise  to  the  ha^morrhagic  diathesis  in  infants  but  in  a 
Tee  ^jority  of  cases  at  least  the  infant  is  either  syphihtic  or  suffers  from 
septtcSn  ia  o^  from  both  conditions.    The  poisons  generated  by  the  syphiht  c 
or  senTic  infection  appear  to  cause  such  changes  m  the  blood  as  give  rise 
Z  bkedin"  on  the  slightest  injury.    In  some  of  the  cases  in  which  there  was 
no  evidence  of  syphU^  during  life,  the  evidence  has  been  forthcoming  at  the 
L  not  disproved  by  no  lesions  bemg 

'-T^::^:^::;:^  in  which  hemorrhages  took  place 

sho  tlv  'fter  b' rth  from  the  mucous  membranes  or  into  the  skm,  there  was 

^i:^^t^^^s^^ 

C  ve  -Ae  only  evidence  of  syphilis  was  the  enlargement  of  the  spleen 
liowevei,  uic  uuiy  povpfni  microscopical  examination  of  the 

and  an  \"t-;^t^^'^\^^^Pf^  "tn  these  result  that  they  were 

autopsy  showed  there  had  been  ^^P'^j^^  j^^^'^  |,  °  jeen  and  interstitial 
brane  of  the  alimentary  ^^^^^^^^  blood  showed  the 
hepatites  (syphditicj^^^^m  In  a  second  case,  undoubtedly 

presence  of  "^^^^^^"^^^^^^^  suffered  from  bleeding  from  the  nose  and 

syphilitic  (snuffle  '^"f^^^fj;^  ^^^^^  ^,,1,3  ^^1,  a  bacteriological  examination 
mouth,  and  which  ^^^^^^  fj^  ^'^'^ \,^n,ely.  Staphylococcus  Pyoocucs  aureus 

A  rchiv  far  Kinderheilk.    Band  vm. 
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mother  suffered  from  syphilitic  ulceration  of  the  labia,  the  infant  suffered 
from  jaundice  and  various  haemorrhages,  and  died  on  the  ninth  day.  Both 
bacilli  and  cocci  {Bacillus  pyocya7i.  /3  and  Staphyloc.  pyog.  aureus)  were 
found  in  the  blood.  It  is  not  easy  to  say  in  the  present  state  of  our  know- 
ledge- whether  the  bacilli  and  cocci  found  were  accidentally  present  or 
whether  they  were  directly  or  indirectly  the  cause  of  the  blood  change  which 
ga\-e  rise  to  the  blood  extravasations.  The  bacilli  may  enter  the  fcetal  tissues 
before  birth  through  the  placental  circulation  or  be  inoculated  at  the  time  of 
birth  or  afterwards  through  the  navel. 

Acute  Patty  Deg^eneratlon  of  the  WTewly  Born. — Buhl,  in  1861  de- 
scribed the  symptoms  and  morbid  anatomy  of  a  rare  disease,  occurring  in 
newly  born  infants,  to  which  he  gave  the  name  of  acute  fatty  degeneration 
His  observations  have  since  been  confirmed  by  Hecker,  Furstenburg,  Roloff" 
and  Runge,  though  it  cannot  be  said  that  this  condition  is  sufficiently  well 
known  for  it  to  take  its  place  as  a  well-defined  and  definite  disease  The 
infants  suffering  from  it  are  generally  born  in  a  condition  of  asphj-cia  with 
out  obvious  cause,  and  some  die  asphyxiated.    If  they  survive,  they  usually 
suffer  from  more  or  less  cyanosis,  with  hcemorrhage  from  the  bowels 
stomach,  or  from  the  navel  on  the  separation  of  the  cord.    There  is  often 
jaundice,  and  blood  extravasations  take  place  beneath  the  skin  conjunctiva 
or  mucous  membrane  of  the  mouth  ;  there  may  be  general  cedema  ;  death 
usually  takes  place  within  two  weeks.    At  the  post-mortem  minute  haemor- 
rhages are  found  in  the  various  internal  organs,  which  are  sometimes  infil- 
rated  with  blood  ;  the  tissues  are  bile-stained.    On  microscopical  examina- 
tion of  the  tissues  of  the  heart,  liver,  kidneys,  &c.,  they  are  found  to  be  in  a 
condition  of  fatty  degeneration.    The  nature  of  the  disease  is  quite  unknown 
It  IS  interesting  to  note  that  a  similar  condition  has  been  observed  in  newly 
born  pigs  and  other  domesticated  animals.  ^ 
Wlnckers  Disease.-A  disease  somewhat  similar  to  the  last  has  been 
described  as  occurring  in  an  epidemic  form  by  Winckel,  and  is  character  se 
by  cyanosis,  jaundice,  and  h.^moglobinuria.    This  epidemic  occurred  m  he 
aZ  "'^'^"^  at  D,esden  in  1879,  when  twenty-three  infants  were 

aftec  edin  the  course  of  a  month.  The  symptoms  noted  were  first  of  aU  a 
blmsh  tinge  on  the  skin  of  the  face,  body,  and  limbs,  with  I  more  or  1  ss 
icteuctmt;  in  some  cases  there  were  vomiting  and  diarrha^-,  Tl.! 
was  ofa  light  brown  colour,  with  a  sediment  ^o:^^^^^ 
casts  ;  the  blood  contained  an  excess  of  white  corpuscles  and  Cy  ranular 
bodies.  Ihe  symptoms  usually  began  on  the  fourth  day  afteTwrth  ckafh 
occurring  in  one  case  in  nine  hours,  though  the  avera^  dura  on 'o  tl  e 
d  sease  was  about  two  days.  The  sections  showed  a  yellow  stainin"  of  1^^ 
skin  and  internal  organs.  The  spleen  was  large  and  har  anT "ark  re 
the  kidneys  were  usually  dark  brown  in  colour  the  micro-^rnnr.  .  ' 
showing  their  tubules  to  be  filled  with  granulm  pk  mem     Tb^  examination 
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f.-nm  .ome  wound  In  the  infant's  mouth  or  nose.    Large  quantities  of 

may  have  '""^^^^^^  serious  condition  exists  when  the  source  ot 

,n  the  stools.    ^  .m.ch  roo  e  s^^^       in  the  stomach  or  duodenum,  wh.ch 

'  H«e  vT^el  and  cause  ?atal  hemorrhage,  as  in  a  case  recorded 

may  open  a  laige  vessel  dim  Mp„n-nnn  has  recorded  a  somewhat 

by  Goodhart  and  ^f^^J^^Xt.Z  ^^  died  on  the  third 

similar  case  m  an  mfant  bom  of  f  ^^^'7  P^^^^^^^  an  ulcer  was  found 

day  from  birth,  after  vom>tmg  blood,    ^t  the  ^^ 

in  the  duodenum.  In  the  majority  of  cases  ^  ^^/^^^^^^"/^  ^,3,,ibed 
capillary,  due  to  a  tendency  ^^^^  ^^^^^^^^^^  first  twenty- 

(p.  30).    The  hemorrhage  in  most  "  ^^^^J  j^f^^,     i.Uly  becomes 

four  hours  ;  if  the  amount  of  blood  lost  is  large  the  1        ^      /  ^^^^^^ 
pallid,  the  skin  cold,  the  fontanelles  deFe^^ed  ^n^  P  , 

follow.  Death  usually  takes  place  widun  t-nt  /our  ^^^^^ 
mencement  of  the  symptoms  ^    t^ie  mtant  survi  p  ^^^^^^^^ 

attack  comes  on,  there  is  ^"eason  to  believe  \Xt  may  survive.  The 
or  duodenum,  and  there  is  f^^  hope  Oia^ the  infan  J  ^^^^^ 
treatment  would  naturally  depend  .^P^"        .'^      -^^  by  the  mouth 

Small  closes  of  -gotine  quartei^gi.m  ^  ^^^f  to  b^^f  service,  'in  any  case 

of  t^^T^^^^^ 

tion  of  the  intestine  must  be  borne  m  n^^-^"  ^^^^^-^^^  l,,ppens  that 

Keemormage  from  *f «  during  the  first  few  days 

there  is  a  small  oozmg  of  bW  from  ^^^^^  ^^^^^  be 

succeeding  birth,  sufficient  to  s  am  the  napkms.  ^^^^^^^^ 

seen  oozing  from  the  vag-a,  wh  le  no  ^-on^  ^  Y  ^^^^  health 

The  discharge  lasts  for  a  few  days  on  W^^^^^  ^^^^  p^^.e. 

of  the  infant  does  not  suffer,  f     J^^^^^^^^^  two  of  ^4ich  came  under 
Cullingworth  has  collected  thirty-tw^^  ^^^^^ 
his  own  observation.    He  ^gf^;^^^;;;      .     ^^e  result  of  the  cessation  of  the 
ing  is  due  to  a  congestion  of  the  P^^^ ' '    .     ^jed.   As  already  stated, 
'circulation  in  the  umbilical  ^^^^'^^ZT^^^^^  f  ^ 

there  is  sometimes  a  -o'-<;f;"      ^^J;";^)     It  must  not  be  forgotten  that 

circumstances  the  -^fffZLttly^^^^^  cords  drying  up  and 
SSl^e^th^:  ISe^^^f  (B^^^^^^ ;  -  cicatri.  is  not  usually 

dry  and  fii-m  until  the  tenth  or  t-e  th  da>^  ^  U 

^Umbiucal  ^olyPus.-Occas.onally,  aftey^^^^  ^^^.^  .      ,^^^,3 , 

red  prominent  projection  -  ^^ft  w^^^^  ,Uier  times  the 
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weeks  or  months,  giving  rise  to  shght  discharge  from  the  scar  and  perhaps 
excoriation  of  the  skin  around.    In  another  class  of  cases,  such  as  one  sent 
to  us  by  Dr.  Serra,  of  Eccles,  the  pro.ximal  part  of  the  cord  instead  of 
shrivelling  up  remained  as  a  red  vascular  projection  some  three  inches  long. 
On  examining  this  child  some  five  or  six  weeks  after  birth,  there  was  a  red 
fleshy  prominence  then  about      inch  long  projecting  from  the  navel  ;  it 
was  about  as  thick  as  a  cedar-pencil,  and  its  surface  appeared  to  be  a 
mucous  membrane  except  at  one  spot  where  a  patch  of  delicate  cuticle  was 
found.    The  apex  of  the  protrusion  was  perforated  by  an  orifice  which 
readily  admitted  an  ordinary  probe,  and  the  instrument  could  be  passed 
downwards  in  the  middle  line  and  swept  round  on  each  side  for  some 
three  inches  ;  it  could  only  be  passed  upwards  for  about  half  an  inch. 
A  thm  wateiy  mucus  in  small  quantities  was  discharged,  but  no  f^ces 
or  urme.    Subsequently  faecal  matter  escaped  from  the  orifice.    The  pro- 
truded mass  was  ligatured  and  removed  with  a  good  result.    This  condition 
IS  due  no  doubt  to  persistence  of  the 
vitelline  duct  in  the  proximal  part 
of  the  cord  and  its  conversion  into 
intestine  ;  it  communicates  with  the 
ileum  by  means  of  Meckel's  diverti- 
culum.   After  the  distal  part  of  the 
cord  has  become  detached  the  end 
cicatrises,  and  a  prolapse  takes  place 
of  the  whole  thickness  of  the  tube  ; 
hence  in  the  section  in  fig.  lo  two 
layers  of  mucous  membrane  with  an 

intervening  muscular  andfibro-cellnlar  '"--Section  of  lleo-Umbilical  Diverticulum. 

,  *  ctnuuuro  ceUUlai       «,  central  canal  continuous  with  Meckel's  diver- 

layei  are  seen.    Such  cases  are  not     t'culum  lined  with  villi ;  b,  remains  of  villi 
rare  ;  we  have  met  with  several,  in     t  "^"l^fr^ 

wnicn    the     protrusion'    was    not  so      '^'^^'^       section  of  blowi-vessels  (x  A  Ttie 

large  as  in  the  above  case,  but  from  '»>■"" 

Jmces  *'mnlcl"r  fi,'"  """J  ''T""*"'-    ^  ^'""^  ''-'^i""  showed 

traces  of  muscu  at  fibres  and  columnar  epithelial  cells.    We  have  seen 

rnt^Sce""  '"  '  ^""-^  dechned 

In  tr^c'/"™  '>f""iWic.-il  fistula  is  that  due  to  persistence  of  the  urachus 
In  such  cases  somet.mes  called  navel  urachus  a«ul»  urine  escaDes 
externally  at  the  umbilicus.  Sir  T.  Smith,  Mr.  Bryant,  M  T  Pa.et  a„d 
s  c  '  tr  tm  °f  A-  deformity,  an'd  w'e  have  seen'several 

a  ion  <;f  th.  ,     r  be  cured  by  ligature.    An  imperfect  obliter 

sr^i^tfrabdS^^^  -  *e 

rise  to  cysfforn^^tion  It  m^'  "  ^^^^-^  &-es 

or  even  L  dissect  out  ttT^  °P""  ^"^^  P^^'^  ^^vity 

dissect  out  the  cyst  wall,  and  .f  there  is  leakage  from  the  bladder 
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alonu  ihe  fistulous  track  it  is  necessary  to  divide  and  close  the  passage  at 
he  apex  of  the  bladder.  It  must  be  remembered  that  there  cons.derab 
variation  physiologically  in  the  process  of  separat.on  the  cord  ;  .n  w  ak^ 
children  it  falls  off  later  and  the  raw  surface  is  slower  m  heahng.  W  heic 
CO  d  stlpis  projecting  it  is  liable  to  be  irritated  W  nCtion^nd  .s 
healing-  is  slow  :  this  is  the  condition  described  as  excoriation.  When  a 
sort  of  '  mucous  surface'  remains  and  goes  on  discharging,  the  so-cal  ed 
^^.:L:^Z.  exists,  while  the  presence  of  a  thick 

surface  of  the  sore  has  been  described  as  croupous  oi  diphtheritic  exuda 

in  some  instances  it  is  probable  that  a  true  diphtheritic  men^Mane 
is  formed  Where  there  is  any  spreading  ulceration  after  separation  of  the 
cofd  infective  influences  should  be  looked  for;  tl.e  mischief  -ay  spread 
sre'rfic  ally  or  it  may  tend  inwards  and  involve  the  peritoneum.    A  mere 

seen  in  older  children  as  a  result  of  dirt  and  neglect.    It  is  readily  cureci  oy 

^'^Ti^'XelatiLn  fsW  fatal  unless  it  extends  deeply  ;  it  should  be 
trea'Tby  s^nTe  :i^;Te  antiseptic  powder  or  ointment,  such  as  boric  acid 

"  .ni.ctions.-Under  this  term  - .  n.ay  i^^e  omph^ti. 

eangrene  erysipelas  neonatorum,  thrombo-phlebitis,  and  ^^^entis  all  being 
due  to  In  infection  by  streptococci  through  the  umbilical  wound.  Fortu- 

s  "he  infection  often  travels  fon.^^^^^'?,^  1^ 
redness  n,ay  spread  to  the  scrotum,  S'"'^^  "fj""  ^.^'^^S^  fever, 
is  red  and  shiny  perhaps  b--/  - -^^^^  f  ^^.^  thtng  ibnorn,al  to 
quick  collapse,  drowsiness  and  death     Jl^.e  may  »  infection  has 

be  seen  about  the  umb.hcal  ^^ZrZ^ied  by  :^  zone 

rtiSer *rs^:^sp'tp9  5  -  ~ 

and  possibly  peritonitis  or  pneumonia  infection  •  the  conjunctival 

The  umbilical  wound  is  not  the  only  avenue  o  '^'^  f^  secondarily  the 
mucous  membrane  or  the  mou*  "lay  be  ome  ™f««'^_;%.^„„^,_  „,,3,i„g, 
lungs  and  alimentary  canal.    There  ,s  often  a  co  ex      »  .^^  ^^^^ 

and  later  death  ft  om  exhaustion.  •"7  7'/"'"..,,^  recovery  takes  place, 
cutaneous  tissues,  and  perhaps  .^^^  „  ^a-- '"ff-^' 

dise^rrL™^^^^^^^^^^^ 
— rr:;ntr;«^^^^^^ 
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rapid  wasting,  and  death  from  inanition.     The  disease  has  undoubtedly 
been  confused  with  congenital  syphilis,  in  consequence  of  the  rash  and  the 
desquamation  and  wasting.    Probably  it  is  a  form  of  septic  infection,  and 
has  nothing  to  do  with  syphilis.    We  are  inclined  to  think  that  some  o'f  the 
cases  described  as  infantile  syphilis  in  the  third  generation  have  in  reality 
been  cases  of  Ritter's  disease.    The  erythema  appears  at  times  to  spread 
from  the  '  napkin  area,'  involving  most  of  the  skin,  and  is  often  well  marked 
on  the  face  and  around  the  mouth  ;  and  as  there  is  perhaps  some  nasal  dis- 
charge, the  infant's  appearance  may  closely  simulate  that  of  syphilis  We 
have  seen  infants  suffering  from  dermatitis  when  syphilis  could  certainlv  be 
excluded.  ^ 

VmblHeal  Haemorrhagre  is  to  be  looked  upon  as  a  symptom  rather  than 
a  disease  m  itself ;  it  is  met  with  in  the  shape  of  bleeding  from  the  umbilical 
vessels  themselves,  and  as  a  general  oozing  from  the  raw  navel  surface 

Bleedmg  from  the  vessels  may  occur  from  slipping  or  imperfect  tyin^  of 
the  ligature  round  the  cord ;  as,  for  instance,  when  a  thin  ligature  cuts  into 
the  vessels.    Bleeding,  of  course,  by  no  means  necessarily  follows  slipDin° 
of  the  ligature,  or  even  failure  to  tie  the  cord  at  all.    The  aspirating  action 
of  breathing  prevents  any  haemorrhage  in  most  instances,  and  this  is  supnie 
mented  by  the  contraction  of  the  vessels  after  birth  supple- 
Asphyxia  may  however,  produce  some  escape  of  blood  as  the  vasrulpr 
pressure  rises  in  slight  degrees  of  suffocation  ;  in  other  instinre.  2f  \ 
muscular  contraction  appears  to  be  the  cause,  hence  b Ldin"  s  1"  con^ 
in  premature  children  who  have  been  asphyxiated  or  whose  ]uno-.  hf 
panded.    If  it  arises  from  imperfect  muscular  contrac t  oTit  X  o^^^^^ 
hours  after  birth  (Hoffmann).    As  the  vessels  begin  to  contract  at  Z  ''T 
and  the  obliteration  extends  towards  the  hypogastrium  t 
bleeding  if  the  cord  is  cut  very  short.    So,  too  dry  r'u^of  I  ""^'V'^  °' 
to  obliterate  the  vessels,  while  gangrene  ai^swel tendio  """"^ 
closure.    Bleeding  may  also  occuiMater  from  rS  i^f  idling 'ofTe'  "'^ 
and  separation  of  the  scab.    All  dantrer  from  thi.;  L-r!!  r  l  ^        ^  """^^^ 
be  prevented  by  tying  the  cord  firm^liJkTb  ^  cMi^atu  -^^oTt^f  ^'^  T 
abdominal  wall ;  should  bleeding  occur   pressure  or  T         .  ^''^ 
astringent  powders,  a  fresh  ligatufe  or  acVessu-  wil  ar  i:t  1^'^'''" 

Idiopathic,  or  spontaneous  bleeding  so  called  is  a  vervfn 
and  Its  etiology  is  obscure.    Grandidier  colTecte  1  t JemV.  ' 
various  sources.    The  bleeding  usually  occur   a£ut     '  2^^^^^^^  ^''^.^^^  ^'"^"^ 
or  more  rarely  before  the  cord  comes  awav    h.  hi  ^  ^^'.^d^y' J"st  after 

surface  of  the  umbilicus,  and  not  froTan;  chkm  t  tstl  "'"tt^^  '^^^"^ 
be  continuous  or  intermittent.    The  subiects  nffL    T  ■  "^^y 
healthy  full-time  children  :  there  is  often  ^  S-^^erally 

cases  there  is  some  intestinal  dis'L^t'^^rjtir'SlL't^^^ 
icterus,  cyanosis,  and  drowsiness  before  the  hW  1  '         '"'^^  '^^^P 

these  symptoms  appear  soon  afterl"  s.  BleecS':^ 
from  the  stomach  or  intestines,  or  there  mav  be  1?    ?   '^^'^^"^  ^^"^^^ 
t.mes  there  is  cedema  of  the  hands  Lnd  fL^  /  .f'''  P"''^"''^'  ^"'^  ^^^e- 
hsmorrhage.  '  """"^  ^^^^  together  with  the  umbilical 


The  great  difficulty  or  imnossihillH.  r.f 


cteristic 
the 
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mortality  is  put  down  as  83  per  cent.    The  infant  usually  dies  comatose,  less 

°'^ui^S  — hage  is  a  syn^P- of  several  di.ase^^^^^^ 
^ases,  as  we  have  already  pointed  out,  ,t  -      , J^J^'^^^^^^^^         ,  4r  are 
Privation,  drink,  and  other  ^^^P^^^-cm  f  L^r^att  ^Tgeneratio^  of  the 
"^^^Z  have^Sn  Sll^^ed  by  ^L./...  evidence. 

llood  in  Ihes^d.^^^^^^^^^  does  not  clot  readily.    It  is  sa.d  to  be  a  com- 
moner  disease  in  America  than  else^^;llele  ^.^^^ 

Pressure  by  vanous  n.eans,  su     a^^^  ^.^^^  ^P^^ 

Paris,underpuinuig,  &c.  maybe  tueaas  .^j.^oride  of  iron,  do  not 

of  success;  --tKs  and  astrmgents^^^^^^^^^  ^^^^  ^^^^^ 

appear  to  be  of  much  f '  ^^^^  of  adrenalin  chloride 

application  and  internal  admmistraUon  ^^J^'^^^^  trying  in  such  a  case. 
(Sfij  -V  of  I  in  1,000  solufon)  wo^^l^        -11  wo  th  ^^^-^ 

;i::S^rfor=  "      n^-^  — - 

consideration  of  their  rarity,  and  for  -asons  ofsp-e.^^^^^^^^     ^^^.^  ^^^^^^^ 
Tetanus  WTascentium.— 1  his  disease  ib  „ttention  was  paid  to 

at  the  present  day,  although  m  Vf  J^^l^^^^^^^^^^^^  was 
general  hygiene  in  ly>ng-in  ^^^P;^^^^^^ 

the  largest  factor  m  infant  n^o^^ahty    it  was  a  so     q  ^^^^  ^^^^^^ 

P°Pt^':,7;^3trsed  by  Tn  cSfof  the  navel  with  the  tetanus 
tetanus  of  adults,  and  is  causea  oy  .      -    constantly  present  in  the 

bacillus.    This  bacillus,  as  shown  ^y^J'f^^^^^^'J,^        infant's  body  by 
superficial  layers  of  the  earth,  and  t  gams  e^iti  ance  ^o  .^^ 

dii'y  dressings  apphed  to  ^^^^^^J^^.^.f^^e  poLn  is  absorbed,  which 

bourhood  of  the  navel,  and  a  ^^ryc  nme  1  U^e  p 

gives  rise  to  the  muscvdar  spasms.    T^  ^.^^  ^^^^  ^.^ 

of  the  --^^V'""  ;RosenLch  PeLr.)  Tetanus  (' nine-day  fits')  usually 
tetanic  symptoms.  (Rosenbacn,  reipe  ;  ^^mmonly  from  the  third  to 
appears  in  the  first  two  weeks  of  ^f^'  "^°f  J  the  fifteenth  hour 

the  tenth  day,-the  limits  according  to  ^est,  being  tro 

to  the  fifteenth  day.  The  ^^^Pf  ^^^^^^^^^  general 
inability  to  suck  from  spasm  of  t  e  facml  amU^       continuous,  but  increase 

the  child  dies  in  a  fit  or  becomes  comatose. 

The  spasms  are  increased  by  any  exposure  to  cold  a^^^^  ^^^^ 
tion  is  vely  rapid,  and  there  is  often  jaundice.    Death  y 

:  r?u4S^:iSs,S:p^P^by  Dr.  Francis  Minot  in  the  A.nerica.  Jour,,,  of 
Med.  Sci.  Oct.  1852. 
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or  two  days  :  in  rare  cases  the  disease  is  chronic.  Hartigan  says  the  chronic 
form  begins  with  dysentery  and  coldness  and  pallor  of  the  skin  ;  hence  it  has 
been  called  'white  lockjaw.'  It  is  attended  by  wasting  and  twitchings,  and 
was  described  by  Marion  Sims  as  '  Trismoid.'  Unlike  the  acute  form,  which 
always  occurs  within  the  first  month  of  life,  the  chronic  variety  may  appear 
at  any  time  within  six  months,  and  may  be  a  sequel  of  the  acute.  The 
disease  is  readily  recognised  by  the  spasms  and  general  rigidity. 

The  preventive  treatment  consists  in  the  most  rigid  cleanliness  in  dress- 
ing the  navel  and  the  removal  of  insanitary  conditions.  Opium,  chloral, 
bromide  of  potassium,  cannabis  indica,  belladonna,  and  other  drugs  have 
been  occasionally  successful ;  warm  baths  sometimes  relieve  the  spasms,  and 
spinal  icebags  are  worth  a  trial  ;  anaesthetics,  such  as  ether  and  chloroform, 
are  useful  to  relieve  pain  and  allow  the  child  to  be  fed,  but  none  of  these 
remedies  have  given  any  constant  good  result.  Further  details  of  the  disease 
and  references  will  be  found  in  the  works  of  Bouchut,  Meigs  and  Pepper 
Peiper,^  Baginsky.'-  ' 

Sclerema  Neonatorum.— This  rare  disease  is  practically  unknown  outside 
foundling  asylums  and  lying-in  institutions,  and  is  by  no  means  common 
under  any  circumstances.    The  chief  characteristics  of  the  disease  consist 
m  an  induration  of  the  skin  and  subcutaneous  tissues,  and  marked  wasting, 
with  an  abnormally  low  temperature.     The  infants  at  birth  may  present 
no  abnormality,  and  in  some  cases  at  least  are  plump  and  healthy-looking  • 
withm  a  few  days  of  their  birth  they  begin  to  waste,  the  temperature 
becomes  abnormally  low,  83°  to  86°  F.  in  the  rectum,  and  the  integuments 
become  hard  and  rigid  ;  the  change  usually  begins  in  the  lower  extremities 
and  spreads  upwards,  and  involves  the  trunk,  upper  extremities,  and  face 
In  typical  instances  the  skin  is  of  a  dirty  yellow  colour,  its  surface  is  hard 
and  does  not  pit,  and  it  cannot  be  raised  from  the  subcutaneous  tissues  The 
surface  of  the  body  has  a  cold  feel  almost  like  stone.    In  some  described  cases 
the  rigidity  of  skin  has  been  so  great  that  the  infant  could  be  lifted  by  the 
head  and  heels  like  a  rigid  body.    On  account  of  the  rigidity  of  the  skin  of  the 
face,  sucking  is  performed  with  difficulty,  and  the  infant  has  to  be  fed  with  a 
spoon.    The  prognosis  is  bad,  as  such  infants  almost  invariably  die  in  a  few 
days.    In  a  typical  case  investigated  by  Dr.  W.  P.  Northrup,  of  New  York 
the  microscopical  examination  of  the  skin  showed  nothing  abnormal     In  a 
case  of  Dr.  J.  W.  Ballantyne's  there  was  an  increase  in  the  number  and  size 
of  the  connective-tissue  bundles  and  an  atrophy  of  the  adipose  tissue. 
Langer  attributes  the  rigidity  of  the  integuments  to  solidification  of  the  fatty 
tissues,  in  consequence  of  the  abnormally  low  temperature.    In  one  case 

tZZZ'  'T^'^'^}^  "^^^'^       ^^^li^--^  t«  have  been  of 

this  nature,  the  infant,  which  was  a  month  old  when  seen  by  him  made  a 

good  recovery.    In  this  case  the  skin  over  the  buttocks  and  thighs  was  hard 

and  rigid  and  could  not  be  raised  from  the  deeper  tissues.    Bu t  it  app  ars 

to  have  been  red  and  shiny,  and  without  the  cold  feel  so  typical  of  the 

orchnary  cases  of  sclerema.    We  have  seen  a  similar  case  in  a  gW  two  wed  s 

ok  ,  m  which  the  tissues  of  the  back  of  the  trunk,  arms,  and  legs  were  much 

indurated,  red,  and  shiny.    They  were  too  hard  'to  pit  with  the  fii^e.-  We 

>  Deutsches  Archivfur  klimsche  Medicin,  Bd.  xlvii.  H   t  ii  2 
-  Berliner  klinisc/ie  Wochenschrift,  Ho.  7,  iQ<^i. 
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think  that  this  case,  as  also  Dr.  Barrs's,  were  not  identical  in  nature  with 
those  described  as  sclerema.  Cases  such  as  the  above  of  a  local  induration 
of  the  subcutaneous  tissues  are  not  very  uncommon  in  the  out-patient  room. 
They  occur  in  apparently  healthy  infants,  and  mostly  appear  to  affect  he 
skin  of  the  back,  buttocks  and  backs  of  the  thighs.  The  skin  when  palpated 
feels  hard  and  brawny  and  is  fixed  to  the  indurated  /"^^^"f^"^^"^^,;'^^^"^;;- 
The  indurated  part  is  sharply  differentiated  at  its  edge  from  the  healthy  skin. 
Such  cases  gradually  get  well  in  the  course  of  some  months. 

ffidema  laeonatorum.-Weakly,  especially  premature,  infants  are  apt  to 
be  (Edematous  at  birth,  or  become  so  soon  after.  An  ^^^^.^^^^o^s  condition 
of  the  skin  and  subcutaneous  tissues  differs  from  sclerema  in  that  the  former 
readily  pits  beneath  the  finger,  and  the  skm  is  more  or  s-o^^^^^^^ 
shiny.  It  is  obvious  that  cedema  may  be  present  in  many  different  condi- 
ions  and  it  does  not  in  itself  constitute  a  disease.  We  have  seen  one  case 
of  congenital  nephritis  in  which  there  was  general  cedema  during  the  first 

'"^'tonorrhoeal  OpHthalmia.-Though  hardly  within  the  scope  of  this  work, 
men^ron  ought  perhaps  to  be  made  of  the  danger  to  the  infant  of  mfection 
by  JonorrhLal  disdmrges  from  its  mother  at  birth  or  shortly  after.  The 
l?t  cor^mon  affection^  is  that  of  the  eyes,  in  which  a  virulent  purulent 
ZthaW  is  produced.    The  inflammation  rapidly  spreads  to  the  eyelids, 
^nd  nlXe  the  cornea,  speedily  causing  opacity,  and,  if  allowed  to  run  its 
course  unchecked,  ending  in  perforation  of  the  coi-nea,  with  escape  of^e 
contents  of  the  globe  and  complete  shrinking  of  the  eyeball.    Many  cases 
of  tota  lllndness  in  children  are  due  to  this  cause.    In  any  case  where  there 
^rsuspki^on  of  vaginal  discharge  from  the  mother,  an  antiseptic  douche 
4ou  d  biTarefully  vfsed  before  the  birth  of  the  child,  and  '-n^ediately  afte 
t  i    bo  n  the  child's  eyes  should  be  examined  and  carefull  y  washed  out 
wi  h  a  soVt  on  of  perchloride  of  mercury  (1-4,000),  followed  by  a  douche  of 
^:Mo..  Vt  the  least  sign  of  any  inflammation  the  eyes  shou^^^ 

washed  with  a  solution  of  sulphate  of  zmc  g-.^^^Vx^^rahi  "  sho^^^^ 
mischief  is  at  once  checked  a  solution  of  nitrate  o  '^'Z^n^^^72l^ ^Z^^ 
be  employed  once  a  day,  washing  out  again  ^^'th  <Y°^^^'°"  ^.?Xd 
after^o  prevent  too  powerful  action  of  the  silver.  The  eyes  should  be  bathed 
^ve;  hoir  da^  and'night  with  a  lotion  of  boric  acid,  and  t^^  sUver  i^peat  d 

~h^  uim^st  t^^r  z-:^^  s^t;^- 
EE-^- £i- 

on  '  Diseases  of  the  Joints.' 
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THE  HYGIENE  AND  DIET  OF  INFANTS  AND  CHILDREN 

ITewIy-Born  Infants. — One  of  the  first  cares  of  the  nurse  after  the 
navel  has  been  attended  to,  should  be  to  direct  her  attention  to  the  infant's 
eyes,  carefully  wiping  away,  by  means  of  a  soft  rag,  any  mucus  or  vaginal 
discharge  which  may  adhere,  and  thoroughly  cleansing  the  eyelids  with  warm 
water.  This  is  a  matter  of  much  importance  and  should  never  be  neglected, 
for  if  conjunctivitis  or  a  purulent  ophthalmia  be  set  up,  much  trouble  may 
ensue  and  some  time  elapse  before  a  healthy  state  is  again  attained,  and 
the  risk  of  corneal  opacities  and  consequent  loss  of  sight  is  by  no  means 
small.  The  temperature  of  the  room  in  which  mother  and  infant  are  should 
be  maintained,  at  least  in  winter,  at  65°,  and  means  be  taken  to  ventilate  it 
thoroughly  without  producing  draughts. 

In  giving  the  infant  its  first  bath— necessary  on  account  of  the  slimy 
whitish  secretion  with  which  the  infant  is  covered — care  should  be  taken 
that  it  is  done  before  a  good  fire,  and  that  the  water  of  the  bath  is  not  too 
hot  ;  the  temperature  should  not  exceed  100°  F.,  for  the  infant's  skin  is 
tender  and  easily  damaged  by  prolonged  contact  with  warm  water.  The 
surface  of  the  infant  is  well  cleansed  with  flannel  and  soap  while  on  the  nurse's 
lap  ;  it  is  then  bathed,  all  soap  being  removed  in  the  bath.  This  cleansing 
operation  is  repeated  daily,  the  genital  organs  and  buttocks  requiring 
especial  care,  on  account  of  their  becoming  fouled  by  contact  with  soiled 
diapers  ;  intertrigo  and  erythematous  eruptions  are  likely  to  arise  if  the 
greatest  cleanliness  is  not  practised.  Some  infants'  skins  are  far  more 
tender  than  others  and  liable  to  eczema,  and  require  constant  care  to  avoid 
irritation.  Care  should  be  taken  in  the  selection  of  a  soap  which  is  free 
from  excess  of  alkali,  such  as  the  best  class  of  pure  Castile  soaps,  all  excess 
being  removed  in  the  bath.  The  skin  should  be  carefully  dried  with  a  soft 
towel,  and  some  fine  dusting  powder  applied  to  the  folds  of  the  groin  and 
buttocks.  This  may  consist  of  finely  powdered  maize  or  oatmeal  mixed 
with  2  per  cent,  of  salicylic  acid,  5  per  cent,  of  boric  acid  or  thymol,  to 
prevent  any  tendency  to  decomposition.  Pure  boric  acid,  as  in  the  '  Sanitary 
rose  powder,'  answers  very  well,  and  as  it  is  soluble  in  water  is  easily 
removed  by  washing.  The  diapers  should  be  of  a  soft  and  absorbent 
material ;  at  least  a  dozen  should  be  provided  for  use  during  the  twenty-four 
hours.  They  are  usually  made  of  '  swansdown '  or  '  Turkey  towelling,'  but  by 
far  the  best  material  is  '  Gamgee,'  or  'Robinson'  tissue,  a  piece  being  cut 
in  a  triangular  shape,  and  the  edges  run.  These  are  more  absorbent  than 
the  ordinary  napkin,  and  can  be  burnt  when  soiled.  They  can  be  obtained 
ready-made  under  the  name  of  '  knapkinettes.'  ' 

1  Southall,  Barclay  &  Co. 
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Uuiing  the  first  week  a  flannel  binder  is  necessary  to  keep  the  dressings 
in  position,  but  afterwards  binders  are  best  avoided  ;  at  least,  nothing  tight 
should  be  applied  round  the  abdomen  which  would  cause  discomfort  to  the 
child  by  compressing  the  abdominal  viscera.  A  knitted  Shetland-wool  belt 
is  much  preferable  to  the  ordinary  strip  of  flannel  which  is  stitched  or 
pinned.  The  cord  may  be  dressed  with  a  pad  of  wood-wool  wadding  or 
Gamgee  tissue. 

It  is  hardly  needful  to  say  that  a  cot  should  be  provided  for  the  infant 
with  a  firm  mattress  protected  by  a  waterproof  covering,  and  under  no 
circumstances  whatever  should  the  infant  be  allowed  to  sleep  in  bed  with  its 
parents  or  nurse  ;  fatal  accidents  through  suffocation  of  the  infant  beneath 
the  bedclothes  are  constantly  occurring  in  consequence  of  the  mother  falling 
asleep  with  her  infant  in  bed  with  her. 

Clothing.— All  the  clothing  should  be  loose,  and  as  far  as  possible  con- 
sist of  flannel  or  knitted  woollen  material,  so  arranged  that  the  infant  can 
be  readily  dressed  and  undressed.  The  common  tendency  is  to  load  the 
chest  and  body  with  too  great  an  amount  of  clothes  and  to  leave  the  arms 
and  legs  too  much  exposed.  For  the  latter,  long  loosely  fitting  woollen 
drawers  coming  to  the  waist  should  be  used,  carefully  protected  by  the 
diapers  from  being  wetted.^ 

Infant  Feeding-  at  the  Breast.— The  natural  food  of  an  infant  is  the 
milk  from  the  breast  of  its  mother,  no  kind  of  food  being  thought  of  for  the 
first  eight  or  nine  months  of  its  life.  The  mother's  health  may  of  course 
sooner  or  later  interfere  with  the  performance  of  this  duty  to  her  infant,  but 
it  is  of  great  importance  that  a  trial  should  be  made  if  for  only  a  few  weeks 
for  to  undertake  the  artificial  feeding  of  an  infant  from  the  first  is  to  expose 
it  to  serious  risk. 

The  infant  should  be  put  to  the  breast  a  few  hours  after  birth,  when  the 
mother  has  somewhat  recovered  from  the  pains  and  fatigue  of  labour,  and 
has  had  some  sleep.  It  is  of  much  importance  that  both  mother  and  mfant 
should  get  as  much  rest  at  night  as  possible,  and  if  the  infant  frequently 
wakes  crying,  every  means  should  be  taken  to  hush  it  off  to  sleep  agam,  and 
for  this  a  little  sweetened  water  or  barley  water  may  be  used.  It  is  not  un- 
likely that  for  the  first  day  or  two,  especially  in  primiparffi,  the  supply  of 
milk  will  be  scanty  and  the  infant  will  hardly  get  its  full  supply  ;  but  this  is 
a  matter  of  little  importance,  and  it  is  well  not  to  overload  the  stomach  at 
first,  but  to  give  it  an  opportunity  of  gradually  accustoming  itself  to  its  new 

^""^  Onlhe  other  hand,  some  recent  writers  (McLane,  Holt)  have  shown  that 
thirst  and  starvation  give  rise  to  a  febrile  condition  to  which  the  terni  of 
inanition  Tever  has  been  given.  In  some  cases  at  least  where  the  infant 
has  sucked  at  a  dry  breast  and  has  had  no  artificial  food  or  fluid  or  an  insuffi- 
cient quantity,  the  temperature  rises  to  102-104°  on  the  third  d^V,  less  often 
on  the  second.  The  infant  is  restless,  its  lips  and  skin  are  parched.  All  the 
symptoms  are  quickly  relieved  by  its  taking  freely  of  breast  m.  k,  or,  failing 
this,  water  or  artificial  food.  A  temperature  of  106°  has  been  obsen-ed. 
From  the  very  first  it  is  of  importance  to  accustom  both  infant  and 

'  See  Health  in  the  Nursery  (Longman  &  Co. ). 
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mother  to  regular  times  for  feeding.  After  the  first  two  days  every  two  hours 
during  the  daytime  will  be  quite  often  enough  for  an  infant  of  average  weight 
and  strength.  A  longer  interval  may  be  taken  in  the  night,  so  as  to  give 
the  mother  as  long  a  sleep  as  possible ;  nine  or  ten  feedings  in  the  twenty- 
four  hours  will  be  sufficient.  A  strong  newly-born  infant  empties  the  breast 
in  about  fifteen  minutes,  and,  during  this  time,  takes  from  i  to  I5  oz.  of  milk, 
the  total  amount  taken  during  the  twenty-four  hours  during  the  first  week 
being  10  to  12  oz.  The  infant's  stomach,  at  this  period,  being  only  capable 
of  holding  about  oz.  (see  fig.  i)  without  marked  distension,  too  rapid  filling 
with  fluid  is  very  likely  to  give  rise  to  vomiting.  It  is  therefore  of  importance 
for  the  mother  to  feed  the  infant  slowly,  extending  the  time  to  fifteen  or 
twenty  minutes. 

The  infant's  stomach  rapidly  enlarges,  and  the  secretion  of  milk  increases 
as  time  goes  on  ;  so  that,  after  the  first  month,  eight  nursings  in  the  twenty- 
four  hours — that  is,  every  two  and  a  half  hours  during  the  day,  and  a  longer 
interval  at  night — will  be  enough.  From  the  end  of  the  third  month  till  the 
end  of  lactation,  every  three  hours  will  be  often  enough,  some  3  to  6  oz. 
being  taken  at  a  time,  and  some  20  to  40  oz.  in  the  twenty-four  hours.  Six 
to  seven  nursings  in  the  twenty-four  hours  will  be  sufficient. 

Too  frec[uent  nursing  is  bad  for  the  infant,  inasmuch  as  an  overworked 
stomach  cannot  properly  perform  its  functions,  and  dyspepsia  is  only  too 
likely  to  occur  ;  the  mother's  breasts  require  an  interval  of  rest,  for,  if  too 
frequently  drawn,  the  milk  is  apt  to  be  unequal  in  composition,  too  watery 
after  a  long,  and  too  rich  and  concentrated  after  a  short  interval. 

During  the  whole  time  the  infant  is  being  nursed  the  health  of  the  mother 
IS  necessarily  a  question  of  the  greatest  importance,  as  it  is  impossible  for 
a  weakly  mother,  or  one  in  ill-health,  to  give  good  milk.  The  food  which 
she  takes  and  the  life  which  she  leads  are  all-important.  Anything  causing 
indigestion  in  the  mother  will  be  extremely  likely  to  affect  the  breast  milk 
and  disturb  the  infant's  digestive  organs. 

Various  drugs,  such  as  morphia  and  Epsom  salts,  when  taken  by  the 
mother,  are  excreted  in  the  milk,  and  may  of  course  affect  the  infant.  Any 
violent  emotion,  such  as  a  great  sorrow,  or  any  prolonged  anxiety  suffered  by 
the  mother,  is  very  likely  to  alter  the  quality  of  the  milk,  and  the  infant 
consequently  suffers.  Indeed,  under  these  circumstances,  the  milk  may 
cease  to  be  secreted,  and  the  infant  have  to  be  artificially  fed.  The  mother's 
diet  should  consist  largely  of  milk,  porridge,  soups,  potatoes,  fish,  and  light 
puddings,  while  beef,  mutton,  and  stewed  fruit  should  be  taken  in  modera- 
tion. She  should  avoid  all  highly  seasoned  foods,  and  those  difficult  to 
digest,  such  as  pastry,  raw  fruit,  and  uncooked  vegetables.  Alcoholic  liquors 
are  unnecessary,  and  tea  and  coffee  should  be  taken  in  moderation.  Exercise 
m  the  open  air  is  of  the  greatest  importance,  but  it  must  be  graduated 
according  to  the  strength  of  the  mother. 

Exercise  appears  to  tend  to  diminish  the  amount  of  proteids  in  the  milk 
and  decreasing  the  amount  of  butchei-s  meat  taken  will  tend  in  the  same 
extrfr;  .^"f'^f  Pi-oteid  element  in  the  food,  assuming  that  the 

the  faf'  digested,  renders  the  milk  richer,  especially  as  regards 

The  milk  of  the  first  few  days  (colostrum)  differs  from  normal  milk  in 
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that  it  is  of  a  yellowish  colour,  is  unusually  rich  in  proteids,  and  has  a  laxative 
effect  upon  the  infant's  bowels.    It  also  contains  less  suj^ar  than  normal  milk. 
Microscopically  a  number  of  granular  corpuscles  are  seen,  which  are  appa- 
rently epithelial  cells  undergoing  fatty  degeneration.    In  a  few  days  the  excess 
of  proteid  disappears,  but  it  may  be  a  week  or  more  before  the  milk  is 
normal.    The  changes  which  occur  in  the  quality  of  the  milk  during  the 
lactation  period  depend  very  largely  of  course  on  the  health  of  the  mother. 
During  the  later  months  of  lactation  the  milk  tends  to  become  poorer  and 
more  watery,  with  a  diminution  of  the  proteids  and  fat.    It  must  be  borne  in 
mind  how  completely  the  secretion  of  the  milk  is  under  the  influence  of  the 
nervous  system,  and  how,  also,  it  varies  from  time  to  time  from  various 
causes  ;  and  more  or  less  caution  must  be  observed  in  drawing  conclusions 
as  to  the  effect  of  any  one  cause  on  the  quality  of  the  milk. 

The  occurrence  of  menstruation  in  a  nursing  mother  or  wet  nurse  is  apt 
in  some  way  or  other  to  alter  the  secretion  of  the  milk,  and  the  infant,  in 
consequence,  may  suffer  from  coHc,  flatulence,  or  diarrhoea.    In  many  cases 
the  infant  does  not  appear  to  suffer  at  all,  while  in  exceptional  cases  the 
intestinal  disturbance  and  loss  of  flesh  are  so  great  that  the  question  of  wean- 
ing may  have  to  be  entertained.    It  may  happen  that  the  infant  is  affected 
a  good  deal  at  one  period  and  not  at  the  next  or  succeeding  ones.  Ihe 
chemical  changes  which  occur  during  menstruation  have  been  investigated 
by  several  observers,  but  no  constant  change  has  been  found.    In  some 
cases  the  careful  observations  of  Rotch  have  shown  that  the  milk  during 
this  period  is  poorer  in  fat  and  richer  in  proteids,  but  it  is  tolerably  certain 
that  this  is  not  universally  the  case.    Monti  found  that  menstruation  exercised 
no  constant  change  or  influence  on  the  specific  gravity  or  the  fatty  elements, 
though  in  some  cases  observed  by  him  there  was  an  increase  in  the  quantity 

of  fat  during  the  period.  •  r       rr  v  k« 

wet  KTurses.-It  not  infrequently  happens  that,  if  an  infant  s  life  is  to  be 
saved,  a  wet  nurse  must  be  procured.    It  may  happen  that  a  weakly  mfan 
is  deprived  of  its  mother's  milk,  and  a  foster-mother  must  be  obtained  if  its 
Ufe  is  to  be  preserved.    In  some  cases,  perhaps,  an  attempt  has  been  made 
to  feed  a  young  infant  on  some  artificial  food,  various  foods  being  tned  one 
after  anoLr,%ill  severe  convulsions  or  -—"^^.^'^T^'^" 
attendants  that  a  return  to  the  infant's  natural  food  ,s  the  only  possible 
resource  left.    Much  has  been  written  about  the  advantage  and  dis- 
advantage of  a  wet  nurse.    We  may  say  at  once  that,  in  our  opinion  thexe  i 
not  the  least  doubt  that  no  artificial  food  yet  devised  -----^l^^^^"^^ 
form  a  substitute  for  the  milk  of  a  healthy  woman,    lo  attempt  to  biin,  up 
a  w  aUytS.t  from  the  first  on  artificial  food  is  to  expose  ^^^^o  ™ 
seriousjisks  than  if  it  of^a  VetX 

^  r  i=  I = 

wet  ntses  as^l  "  ofTen  been  painted  in  too  black  colours  ;  certamly 
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we  have  known  many  who  have  done  their  duty  to  their  foster  infants  in  a 
most  worthy  and  exemplary  manner.  A  difficulty  often  is  presented  with 
regard  to  the  nurse's  own  child  ;  it  is  put  out  to  nurse,  and  is  deprived  not 
only  of  its  mother's  milk,  but  also  of  its  mother's  care,  and  is  only  too  likely 
to  go  the  way  that  so  many  'out-to-nurse'  babies  have  gone  before.  In 
large  cities  wet  nurses  are  usually  obtained  at  the  workhouses,  where  many 
women  go  to  be  confined,  and  are  often  glad  to  escape  from  the  discipline  ot 
the  workhouse,  and  to  obtain  a  situation  in  a  private  family  at  good  wages. 

A  wet  nurse  should  not  be  above  thirty-five  or  below  twenty-one  years  of 
age  ;  very  young  wet  nurses  are  especially  to  be  avoided,  on  account  of  their 
inexperience  and  the  difficulty  in  managing  them.    It  is  better  for  the  nurse's 
infant  to  be  a  month  or  so  older  than  the  infant  to  be  nursed.    Great  dis- 
parity of  age  is  an  objection,  as  a  nurse  who  has  been  confined  six  months 
before  is  not  likely  to  make  a  good  nurse  for  a  newly  born  infant,  at  least 
not  for  the  whole  time  that  the  infant  has  to  be  nursed  ;  but  such  a  nurse 
may  be  employed  temporarily  in  the  absence  of  a  more  suitable  one.  A 
disparity  of  two  or  three  months  is  no  objection,  provided  the  nurse  is  suit- 
able in  other  ways.    A  medical  examiination  of  the  nurse  should  always  be 
made— at  least,  the  medical  attendant  should  satisfy  himself  that  both  the 
nurse  and  her  infant  are  free  from  disease.    There  is  one  advantage  in  the 
nurse's  infant  being  two  or  three  months  old,  and  that  is  that  time  would 
have  been  afforded  for  any  syphilitic  rash  to  make  its  appearance  on  the 
mfant,  and  the  infant  if  strong  and  vigorous  is  reliable  evidence  of  the 
good  quality  of  the  milk.    If  possible,  an  analysis  should  be  made  upon 
several  occasions,  especially  with  regard  to  the  amount  of  fat  present  in 
the  milk.    But,  in  spite  of  all  precautions,  we  must  be  prepared  at  times 
to  find  that  the  milk  of  a  wet  nurse  who  in  every  way  appears  suitable  does 
not  agree  with  the  infant,  and  the  only  resource  is  to  try  another  Great 
pams  must  be  taken  in  the  dieting  of  the  nurse,  errors  being  most  frequent 
m  the  du-ection  of  overfeeding  with  too  little  exercise.    Meat  once  a  day  is 
enough,  beer  and  porter  are  best  avoided,  and  exercise  in  the  open  air  must 
be  insisted  on. 

No  infant  suffering  from  hereditary  syphilis  should  be  wet-nursed  on 
account  of  the  risk  of  its  infecting  its  foster  mother.  ' 

Weanlngr.-The  length  of  time  during  which  the  infant  takes  its  sole 
nounshment  from  its  mother's  breast  depends  upon  a  variety  of  circum- 
stances. When  the  mother  remains  strong  and  healthy  and  has  a  sufficient 
supply,  the  time  may  be  extended  to  eight  or  nine  months,  or  even  more 
Among  the  working  classes  the  time  is  often  extended  much  longer  than 
t^on..  trWrWh  '"'■^/^'-""'■^^d  are  apt  to  be  fat,  but  are  not  necessarily 
strong-mdeed  they  often  appear  rickety  in  a  minor  degree.  In  a  case  re- 
cently come  under  our  notice,  the  mother  nursed  her  infant  entirely  at  the 

?  1  A  '  ^''^  epiphyses  being  moderately  enlarged  and  the  ribs 
beaded.    An  exammation  of  the  mother's  milk,  which  was  plent^il  sho  ved 

V^^^—:""^  '---'^  °^  --p^-)  rth^ 

Whenever  weaning  takes  place  it  is  wise  to  do  it  gradually  in  the  fir.f 
place  substituting  the  bottle  for  the  breast  once  or  twice  in  the' twenty-^^^^^^ 
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hours,  and  carefully  watching  the  result  before  attempting  more  than  this. 
Gradually  artificial  feeding  may  be  made  to  take  the  place  of  the  breast  en- 
tirely. It  is  well  to  avoid  the  hottest  weather  for  this  change  on  account  of 
the  risks  of  diarrhoea  at  this  time. 

At  any  time  during  the  period  of  lactation  it  may  be  necessary,  on 
account  of  the  mother's  health,  to  supplement  nursing  with  other  food,  or  to 
give  up  nursing  altogether.  The  question  of  whether  to  give  up  nursing  or 
not  is  often  a  difYicult  one  to  decide.  If  the  mother  is  suffering  from  any 
organic  disease,  there  cannot  be  any  doubt  as  to  giving  up  nursing  both  for 
her  own  sake  and  that  of  the  infant.  It  may  happen  that  the  breast  milk 
entirely  goes,  and  either  a  wet  nurse  must  be  obtained  or  artificial  food  be 
substituted  ;  in  other  cases  the  decision  is  much  more  difficult  ;  the  infant 
does  not  appear  to  thrive,  and  the  fault  may  be  in  the  quality  of  the  mother's 
milk. 

Much  useful  information  may  be  gained  by  weighing  the  infant  every 
week  ;  a  regular  gain  of  5  to  6  oz.  a  week  during  the  first  three  or  four 
and  3  to  4  oz.  from  the  third  to  the  sixth  month  will  indicate  that  the 
infant  is  thriving  in  spite  of  some  minor  troubles  it  may  be  subject  to.  It 
must  be  remembered,  however,  that  the  infant  may  be  fat  without  a  cor- 
responding development  in  the  other  tissues. 

Valuable  information  may  be  obtained  by  an  examination  of  the  breast 
milk  ;  unfortunately,  no  mere  inspection  or  microscopical  examination  is  of 
any  use  •  an  analysis  must  be  made  by  a  competent  chemist  by  ordinary 
methods,  or  approximate  results  may  be  attained  by  the  estimation  of  fat  by 
means  of  the  acid  butyrometer  (see  Appendix).  Care  should  be  exercised  to 
see  that  the  milk  taken  for  analysis  is  the  middle  portion  :  that  is,  the  infant 
should  be  put  to  the  breast  for  five  minutes  or  more,  and  then  lA-i  oz.  drawn 
from  the  same  breast  by  means  of  a  breast  pump.  This  will  give  a  fair 
sample  of  the  milk.  The  two  most  important  considerations,  as  Rotch  points 
out,  are  the  amount  of  fat  and  the  amount  of  proteids  present.  A  low  pro- 
portion of  fat  and  a  high  proportion  of  proteids  indicate  a  bad  milk. 

The  following  analyses  represent  examples  of  human  milk  of  different 
qualities  (Rotch)  :  
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impatient  and  cries,  it  is  probable  that  it  fails  to  draw  sufficient  milk.  An 
infant  taking  too  little  breast  milk  may  suffer  from  colic,  and  pass  frequent 
liquid  green  stools.  It  fails  to  gain  in  weight  from  week  to  week.  Under 
these  circumstances,  and  assuming  that  the  mother  is  fit  to  continue  nursing, 
the  best  plan  is  to  supplement  breast  feeding  by  giving  a  small  quantity  of 
diluted  boiled  cow's  milk  and  water  after  each  or  some  of  the  breast  feeds. 
The  mother  gives  the  infant  the  breast,  say,  every  three  hours  during  the 
day  and  every  six  hours  at  night  ;  then  after  the  infant  has  emptied  the 
breast  and  is  not  satisfied,  it  may  be  given  half  an  ounce  or  an  ounce  of 
diluted  milk  with  a  tea-spoon.  This  method,  at  least  for  a  start,  is  better 
than  giving  the  infant  two  or  three  complete  meals  a  clay  of  artificial  food 
As  time  goes  on  it  will  be  easy  to  judge  whether  to  wean  completely  or  not' 
To  take  an  infant  from  the  breast  because  it  is  not  getting  enough,  and  sub- 
stitute artificial  food,  often  means  the  commencement  of  a  steady  downward 
career. 

Care  should  be  taken  of  the  health  of  the  mother,  by  prescribing  fresh 
air  and  a  generous  diet.    A  change  to  the  seaside  is  often  of  value. 

Artificial  Feeding^ 

The  most  convenient  substitute  for  human  milk  is  the  milk  of  the  cow 
The  milk  of  some  other  animals,  such  as  the  goat,  ass,  mare,  has  been  used 
with  more  or  less  advantage,  but  cow's  milk  is  likely  to  remain  the  all  bu 
.miversal  substitute.    Goat's  milk  has  one  or  two  practical  advantage  in 
the  first  place,  the  goat  appears  rarely  to  suffer  from  tuberculosis,  an  immu^i  y 
which  ,t  owes  to  Its  outdoor  life,  while  the  cow  is  known  to  be  veTy  f  e 
quently  affected  with  this  disease  ;  and,  in  the  second  place,  for  a  family  m 
the  country  haying  their  own  grass  plot,  it  may  be  often  very  convenTem  o 
purd.ase  a  milch  goat  and  fodder  it  at  home.    A  milch  goat  ifof  co  '  e 
much  cheaper  than  a  cow,  and  can  be  kept  at  practically  no  expense    Ti  e 
chemica  differences  between  the  milk  of  the  cow  and  tLt  of  ?he  goat  a  e 

S\:^s^::^i^;^;r?::;r    ^^^^  -eady  mentio^/;^^:^ 

-^^^^^^n:"^^  ^n  either 

in  this  country,  and  is  also  costly  ;  but  iUroL^^^ 

infants,  when  diluted  cow's  milk  faifs  (see  aJpendS  '  ^^^^^^ 

carbons,  salts  and^Ler,  ^^K,eVc:^TjT^^^^^^  ^>'^- 
it  IS  digested  with  comparative  ease.  It  require  wW  f  'r'^'^"°'^°^^'*' 
preparation  to  render  it  fit  for  consumption  ^  ^'^'^  P"^^ 

The  richness  of  milk  is  influenced  in  various  wavs    th.      .   •  , 
which  the  cows  are  fed,  the  lene-th  of  tim<. T        ^^y^-the  materials  wth 
milk,  and  also  by  the  breed    The  milk  In,   I""/  ""^''^  '^'^  ^^^^  b^^"  in 
to  say,  varies  with  the  honesty  of  the  oui3      f  T  "^^^less 
in  its  collection  and  transit  ^  '""'^       cleanliness  observed 
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A  superstitious  belief  in  the  superior  virtues  of  the  milk  of  'one  cow '  is 
still  common  among  the  public,  and  it  is  often  looked  upon  as  a  most 
important  matter  to  secure  this.  As  a  matter  of  fact,  a  good  average  milk  is 
more  likely  to  be  obtained  from  mixing  the  milk  of  a  ftitinber  of  cows  than 
in  taking  it  from  one,  for  it  is  well  known  that  the  first  portion  of  milk 
obtained  from  the  udder  is  poor  in  fat,  while  the  last  portions  are  rich,  the 
amount  of  fat  varying  from  2  to  8  per  cent.  If  the  first  part  of  the  milk 
taken  is  reserved  for  an  infant,  it  is  tolerably  certain  to  get  a  poor  milk. 
Whenever  a  cow  is  specially  reserved  to  supply  milk  for  an  infant,  care 
should  be  taken  to  see  that  it  is  sound  and  healthy.  It  should  be  tested 
with  tuberculin  by  a  competent  veterinary  surgeon. 

What  is  of  far  more  importance  than  the  question  of  '  one  cow   is  the 
health  of  the  cows,  how  they  are  fed,  and  the  care  taken  to  prevent  the 
contamination  of  the  milk  with  organic  matters.    In  the  vicmity  of  our  large 
towns  it  is  no  uncommon  thing  to  see  cows  out  at  pasture  in  fields  watered 
by  brooks  contaminated  with  sewage,  of  which  they  freely  drink  ;  moreover, 
thev  are  extremely  likely  to  lie  down  in  the  sewage  water,  and  their  udders, 
and  consequently  the  milker's  hands,  become  befouled  with  sewage.    In  the 
winter  time  the  cows  are  frequently  fed  largely  on  turnips  and  brewer  s 
grains,  instead  of  hay,  maize,  or  other  dry  fodder  ;  possibly  also  their  sheds 
are  infrequently  cleaned  out  and  only  sparingly  supplied  with  straw,  so  that 
the  animals  lie  in  f^ces,  and  their  udders  may  be  seen  caked  with  dried 
excrement.    It  is  no  uncommon  thing  to  find  a  greenish-looking  sed.men 
in  milk  from  second-rate  dairies,  due  to  contamination  of  faecal  matters.^ 
The  storage  of  milk  is  an  exceedingly  important  matter  ;  it  is  readily  con- 
taminated when  kept  in  cellars  or  kitchens  pervaded  with  sewer  gas  or  the 
enXtTons  of  decomposing  animal  substances.    The  temperature  at  which 
ft  sTepUs  also  important,  as  it  far  more  quickly  turns  sour  and  decomposes 
hen  kept  in  a  warm  place  than  in  a  cool  place.    This  is  recognised  by 
manv  mUk  purveyors,  who  take  measm-es  to  cool  the  milk  directly  it  is 
deceived  rom  the  cow  by  means  of  iced  water.    The  day  s  supply  of  milk 
orthe  household  or  for  the  children  should  never  be  kept  in  the  nursery  or 
i  d^en  bu   should  be  covered  and  kept  in  cool,  well-ventilated  cellars,  or 
out  of  doo'l  in  the  shade.    According  to  Soxhiet  fresh  milk  turns  sour  and 
curdles  at  the  following  temperatures  and  times  : 

At  .2°  C  (Qo°  F.)  in  19  hours       At  171°  C.  (63-5°  F.)  in  63  hours^- 

of  bacteria  m  milk.    ^'^3"' ""^X '^^^^^    of  bacteria  estimated  in  a  fixed 

T     r  k:pt  at  45°  F.  had  445  ;  that  at  50°  F. 
^62;  that  at  55°  F  67,170  ;  while  that  at  68°  F.  had  the  enormous  number 

°'  ^^'^'ive  here  three  different  analyses  of  cow's  milk  :  (I)  a  good  average 
.  Thrbacillus  coli  communis  is  constantly  found  in  ordinary  milU  in  consequence  of 

fecal  Lntaminations.    ^e.  Brit.  Me,..  Journal.  August       1895.  P-  544- 
2  Temperature  of  ordinary  liitclien. 
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specimen  according  to  Leeds  ;  (II)  a  pure  milk  according  to  Langlois  ; 
(III)  an  average  specimen  as  supplied  by  the  milkmen  of  Paris  (Langlois) : 
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The  rat  of  milk  consists  principally  of  margarine  and  oleine  •  it  is 
present  in  milk  as  minute  globules,  which  on  standing  rise  to  the  surface  in 
the  form  of  cream.  A  microscopical  examination  of  a  drop  of  milk  displays 
these  minute  globules  of  fat,  and  also  colostric  corpuscles  and  fatty 
epitheha  cells  if  the  animal  has  recently  calved.  According  to  some  the 
fatty  globules  are  surrounded  by  an  albuminous  envelope  ;  others  believe 
milk  to  be  really  an  emulsion,  in  which  the  fatty  particles  are  held  in 
suspension  by  the  albumen  and  caseinogen  in  the  milk.  The  fat  can  be 
extracted  by  shaking  with  ether,  after  the  addition  of  a  drop  or  two  of  a 
solution  of  caustic  potash.  If  milk  be  long  heated  at  100°  C.  or  at  a  hic^her 
temperature,  the  emulsion  is  in  part  interfered  with,  and  globules  of  bmter 
0,1  will  rise  to  the  top  if  the  milk  is  warmed  ;  a  microscopical  exam  na t  on 
of  such  milk  shows  the  fatty  globules  to  have  in  part  run  together 

Ihe  tactose  or  Milk  Sugar  is  the  member  of  the  carbo-hvdrite  om.n. 
present  m  milk,  and  is  destined  to  be  converted  into  ^uco  e  th^^^ 
state  enters  the  blood  of  the  portal  vein.    It  is  readily  converted  i^TaSc 
acd  in  the  stomach  and  intestines.    It  is  uncertain  if'lactic  a  d  s  pilsen 
in  normal  digestion  in  the  stomach,  but  in  some  forms  of  dysoeusk 

Lactalbumen  closely  resembles  serum  ilhnmpn  K.,f  .^"""^"'^^  ^"^^  boilmg. 

what  higher  temperature,  77°  C  (HaTlibLm^^^^^^^  but  ,t  coagulates  at  a  some- 

this  temperature  and  even  nt  n  ^f".  ,  """f  °")-  0"ly  slowly  coagulates  at 
to  coaglte  itfult  If  lnet\' ^  ^d 

decomposed  into  casein  or  curd  nf  mill         1  caseinogen  is 
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presence  of  lime  salts  is  necessary  for  this  change  to  take  place  (Hammarsten). 
'  Whey  proteid'  is  not  precipitated  by  heat. 

The  curd  of  cow's  milk  forms  a  dense  heavy  lumpy  precipitate  in  the 
stomach,  differing  very  markedly  from  the  soft  flocculent  precipitate  from 
woman's  milk.  It  is  attacked  with  difficulty  by  the  gastric  juice,  and  a  large 
proportion  of  it  passes  into  the  intestines  practically  unchanged. 

The  Salts  of  milk  consist  of  potash,  lime,  and  soda  in  combination  with 
phosphoric  acid  and  chlorine. 

The  Ferments  of  milk  have  during  the  last  few  years  been  the  subject  of 
numerous  investigations.  These  researches  have  shown  that  milk,  like  all 
other  secretions,  contains  small  amounts  of  enzymes  or  soluble  ferments. 
They  appear  to  consist  of  the  following  : 

(I)  A  hydrolising  group,  including  amylase  which  converts  starch  into 
sugar,  and  a  lipase  which  splits  up  milk  fats  into  butyric  acid  and  glycerme. 
The  latter  is  more  active  in  the  human  than  in  cow's  milk. 

(II)  An  oxydising  group,  which  in  the  presence  of  a  solution  of  peroxide 
of  hydrogen  turns  tincture  of  guaiacum  a  blue  colour. 

(III)  A  o-roup  including  ferments,  which  convert  glycogen  into  sugar, 
coagulate  hydrocele  fluid,  and  others  which  have  a  proteolytic  action  ^on 
albuminous  matters.   Like  all  ferments,  they  are  destroyed  by  a  heat  of  60  C. 

woman's  Milk.— The  following  figures,  according  to  Leeds,  represent 
the  principal  differences  between  cow's  and  woman's  milk  : 
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We  have  taken  the  analyses  of  Professor  Leeds  of  woman's  milk  a  being 
the  average  of  a  large  number  of  specimens,  but  the  variations  in  dififeient 
lam  Jes  fs  very  considerable.  The  analyses  given  by  different  authorities 
also  differ  considerably,  as  the  following  table  will  show  : 
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The  principal  points  to  be  noted  are  the  following:  (r)  the  excess  of 
proteids  in  cow's  milk,  and  the  excess  of  curd  (caseinogen)  over  lactalbumen 
as  compared  with  woman's  milk.  According  to  Hirt,  the  amount  of  curd  in 
cow's  milk  is  3  per  cent,  (lactalbumen  75  per  cent.),  in  woman's  milk  it  is 
only  -63  per  cent,  (lactalbumen  1-5  per  cent.),  so  that  the  amount  of  curd  is 
nearly  five  times  as  great  in  the  former  as  in  the  latter.  (2)  Smaller  quantity 
of  lactose  in  cow's  milk.  (3)  The  fat  is  about  the  same.  (4)  The  ash  is 
greater  in  cow's  milk.  (5)  By  the  time  the  cow's  milk  reaches  the  consumer 
It  is  slightly  acid  and  contains  numerous  bacteria,  while  woman's  milk  is 
supplied  direct  to  the  infant,  and  is  alkaline  and  sterile 

In  substituting  cow's  milk  for  human  milk,  we  necessarily  endeavour  to 
imitate  the  latter  as  much  as  possible.  The  great  difficulty  to  be  overcome 
^  he  large  quantity  and  solidity  of  the  curd,  which  is  thrown  down  in  cow's 
milk  when  the  latter  comes  in  contact  with  the  curdling  ferment  of  the 
infant's  stomachy  Woman's  milk  curdles  in  soft  flakes,  which  hardly  offer 
of 'cmv's  mifk  :    "  ^T'f  between  the  finger  and  thumb,  while  the  curd 

cLesv  lumos  '  '  I         •  """'^^  '''''  '-^P'^^'  ^^^^^^^  °f  ^^m 

^e  uLhr.;  The  digestive  juices  of  the  infant's  stomach  and  intestines 
are  unable  to  dissolve  these  lumps,  and,  if  not  vomited,  they  partially 
decompose  under  the  influence  of  the  bacteria  they  con  ain  gase  and 
ptomaines  are  formed,  and  much  discomfort  and  perhaps    iia^^hcJa  or 

Any  one  who  has  had  an  opportunity  of  carefully  watchina  the  effects  of 

hTLTk  V;  "  t'^'""  'f'""'  '       '^'^  noted  the  effect 

he  milk  of  a  wet  nurse  is  substituted  for  cow's  milk,  will  see  at  once  the 
difference  in  the  quality  of  the  stools,  and  the  immediate  cessa^n  of  he 

^^^^ 

cow^;':rk''  ?o"  l-r.'""-  r''''''  P^^P--  -  -f-t's  food  from 


Human  milk 
Cow's  milk 
Cow's  milk  2 ) 
Water  i  .  i" 
Cow's  milk  i  1 
Water  i  ) 
Cow's  milk  I  I 
Water  2  J 


Proteids 

Fat 

Sugar 

1-2 

3-4 

6-7 

375 

375 

4 

2-5 

2-5 

27 

1-87 

1-87 

2 

1-25 

1-25 
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hand  if  only  a  small  proportion  of  water  is  added,  the  mixture  will  contain 
a  too  high  proportion  of  the  proteids.    This  is  seen  in  the  table  (p.  49)- 

What  must  be  aimed  at  is  a  mixture  containing  the  various  constituents 
in  the  proportion  of  an  average  example  of  human  milk. 

It  must  however,  be  remembered  that  it  is  clearly  an  advantage  to  the 
nhvsician  not  only  to  provide  the  infant  with  a  good  imitation  of  human 
milk  but  also  to  be  able  to  vary  the  proportion  of  the  constituents  to  suit 
the  idiosyncrasies  of  the  patient  as  well  as  the  abnormal  conditions  of 
di-estion  produced  by  disease.     In  order  to  provide  these  advantages, 
Walker-Gordon  milk  laboratories  have  been  established  m  various  cities 
of  the  States  and  in  London,  and  other  cities  will  doubtless  follow^  The 
Ineer  .^^^^^  in  this  direction  has  been  done  by  Dr.  T.  M.  Rotch  of  Boston, 
USA   and  the  first  milk  laboratory  was  established  there  under  his  direc 
tion    There  must  necessarily  be  a  farm  in  connection  with  the  laboratory, 
where  healthy  milch  cows  are  kept  under  the  most  rigid  sanitary  conditions, 
strkt  care  being  taken  to  prevent  the  entrance  of  bacteria  into  the  milk 
and  tS  nsure  I  milk  of  good  quality.    Then  by  means  of  a  cream  of 
known  strength,  diluted  with  separated  milk  and  a  solution  of  milk  sugar 
any  prescription  sent  to  the  laboratory  can  be  made  up  and  supplied  to  the 
any  piescr  p  j^^^ever,  that  milk  laboratories  will  for  the  present 

L  S  be  ou t  o  Te  rkch  of  the  majority  of  practitioners  and  the  expense 

35rta^t==^^^^^  ^-^^^bf^rs 

^^^^^^^  Hupnr  ?he 

usually  richer  in  cream  than  the  morning  s  miUcing  ^ 

dust.    At  the  end  of  this         a  certain  amount  o^^^  -1  ^^^^^.^^ 

the  upper  part.  We  may  rougWy  ^^^^^^  ,  ^ent.  fat.'  Syphon 
lo  per  cent,  fat,  or  the  uppei  half,  '-^l  \5  oz.,  according  to  the 

off  the  lower  two-thirds  or  20  o^.  or^^l'^l';  ion  of  sugar  of  milk 

strengthofthefood  required;  replaceby20  o  .  of  s^^^  ^  .^^ 

(I  oz.  of  milk  sugar  in  2  oz.  of  watei),  01  by  15  ^ 

Kor  details  and  ^  directions  s,e  NutrlHon  of,.  Infant,  hy  Ralph  Vincent.  M.D.; 


?V\SQ  APPE^JPIX, 


j  5  f^t)  proteid,  and 

contain  more 
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15  oz.).  The  bottle  is  then  placed  in  the  steriliser,  and  the  mixture  kept  at 
1 55°  F.  for  half  an  hour.  It  is  then  cooled  as  quickly  as  possible  in  running 
water  or  in  ice.  When  the  infant  has  to  be  fed,  as  much  as  is  required  for 
the  feed  is  placed  in  the  feeding-bottle  and  warmed  up  to  100°  F.  If  the 
weaker  mixture  is  made,  it  will  contain  about  3 

6  milk  sugar;  the  stronger  mixture  will  cor.  

proteid,  viz.  3-3-5  fat,  175  proteid,  and  6  milk  sugar. 

The  best  way  to  start  the  syphon  is  to  fill  it  with  water, 
nip  the  rubber  tube  so  as  to  close  it,  carefully  placing  the 
short  leg  of  the  syphon  in  the  bottle  so  that  it  touches  the 
bottom,  and  release  the  end  of  the  rubber  tube. 

Another  method  is  to  allow  30  oz.  of  fresh  milk  to  stand 
in  a  clean  glass  jug  for  four  or  five  hours  in  a  cool  place, 
keeping  it  covered  to  prevent  dust  falling  into  it,  and  re- 
moving the  top  looz.  by  means  of  a  Chapin's  clipper  (which 
holds  X  oz.)  or  small  ladle.    Dilute  this  lo-per-cent.  cream 
with  two  to  five  parts  of  sugar  water  (1-20)  accordino-  to 
cn-cumstances,  and  Pasteurise  at  155°  F.  for  half  an  hour 
One  twelfth  part  of  lime  water  can  be  added  to  each  bottle 
,.„Newly-born  infants  and  infants  of  a  few  nK)nths  old  seem  to  have  much 
difficulty  n.  digestmg  the  curd  of  cow's  milk  ;  they  pass  curdy  or  pasty  Zo\l 
suffer  from  cohc,  and  fail  to  gain  in  weight  from\veek  to  weerTn  such 
cases  a  weak  food  must  be  given  for  awhile  ;  the  lo-per-cent.  cream  may  be 
diluted,  taking  one  part  to  three  or  four  of  sugar  water,  and  gradudl7in! 
creasing  he  strength  when  the  digestive  organs  are  working  befter  ^ 

Healthy  infants,  with  average  powers  of  digestion,  should  be  able  to  tike 
when  two  or  three  weeks  old,  one  part  of  loWcem.  crean.  cliluted  with 


"5002  - 

"15  oz — 

Fig. 

II. 

(see  fig.  ^^)o:i^::irzt^^:z:!z:'f:i^^'''  ? 

two  of  Banger's  essence  of  rennet'  alo  ring  o  stand  f™"f  fr''''''''""''''  % 

through  muslb  or  Vfi"-  '  °'  "'"'"'"K 

whey.'  Whetsopre^a^rS  2:^J^,Z^y^^.^'>^.  ^-3  ff 


isp 
mi: 
ten 
5n 

ivhpv"  ' "  uz.  oi  milk  will  vield  aboni-  - 

^vhey.  \\  hey  so  prepared  contains  about-fat  1-5  to '2  7er  cen  '  nrnt."  1 
^  to  -Q,  lactose  A-nc   coifo  .a  /r-  ti-_,      ^  lu  2  pei  cent.,  pioteids 


.0  -        i    -J—.  v.vyiiici,wo  ctuUllL — lat  i-c 

sLL!;,  '  (P-.  B^^en  Be„ger\   

n,  as  a  slight  separation 

except  that  it  is  apt  toVTo"£x';"i;;;^rf"T'""  P'"^'''^  disadvantage, 
n^aybewiseto  dnute  the'fhev  witlfbn    "  '"^"^       "^^^  digestion  i 
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and  adding  \  oz.  of  milk  sugar.    To  make  a  stronger  humanised  milk  use 
7-per-cent.  cream  instcatl  of  ordinary  milk  for  the  above  mixture. 

Diluted  Milk.— Undoubtedly  the  readiest  way  to  prepare  an  infant's  food 
is  to  dilute  milk  with  water  and  lime  water,  and  add  sugar.    That  food  so 
prepared  is  inferior  to  the  food  in  which  cream  forms  the  basis  is  evident, 
yet  it  cannot  be  denied  that  very  many  children  are  brought  up  on  diluted 
cow's  milk  and  appear  to  thrive  on  it.    Many  such  children  pass  much  curd 
in  their  stools  without  being  the  worse  for  it.    The  poorer  classes  cannot 
aet  fresh  cream,  or  indeed  any  cream  at  all,  and  have  from  necessity  to 
prepare  their  infants'  food  from  milk.    As  we  should  naturally  suppose,  it  is 
die  newly-born  infants  who  are  most  intolerant  of  cow's  milk,  and  great  care 
is  required  in  adapting  the  strength  of  the  milk  to  the  infant's  condition. 
It  is  best  to  give  a  newly-born  infant  whey  for  the  first  few  days  if  it  has  to 
be  artificially  fed,  and  then  well-diluted  milk,  at  first  one  part  to  four  of  sugar 
water,  and  increase  the  strength  if  its  digestion  appears  good. 

Barley  Water,  Oatmeal  Water,  &c.-For  many  years  past  it  has  been 
the  practice  to  use  certain  thin  gelatinous  fluids,  such  as  barley  water,  oat- 
meal water,  arrowroot  water,  or  fluids  containing  maltose  and  dextrin,  to 
dilute  milk  with  for  infant  feeding.    All  these  fluids,  except  perhaps  the  last 
named,  contain  small  quantities  of  starch.    Now  it  is  -/^^^^^^^f  ^^^^^JJ 
of  young  infants  for  converting  starch  into  sugar  ai^  feeble,  and  if  these 
fluids  are  used  care  should  be  taken  in  their  preparation  to  avoid  any  quan- 
tity of  starch  being  present.    The  saliva  of  infants  three  or  four  months  old 
has  undoubted  powers  of  starch  transformation,  and  apparently  the  pancreatic 
and  intestinal  jiices  have  also,  so  that  by  the  time  this  age  is  reached  we 
Tave  nothing  to  fear  from  thin  starchy  fluids.    It  has  been  claimed  for  these 
gdatinous  fluids  that  when  used  to  dilute  milk  they  play  a  useful  Par  - 
m-eventing  the  curd  from  running  together  into  lumps  during  the  time  hat 
coagulation  is  taking  place.    It  is  certainly  difficult  to  demonstrate  this  in  a 
LTt  mbe  but  i  is  probable  that  any  colloidal  or  gelatinous  fluid  interferes 
wfth  he  Vap  d  diffusion  of  the  curdling  ferment  through  the  fluid,  and  conse- 
luentlv  the  curdling  takes  place  slowly,  and  there  is  m  consequence  less 
S  ncy  to  the  formation  of  lumps  of  curd.    Neither  starch  nor  maltose  is 
pr  esent  in  the  natural  food  of  infants,  yet  experience  beaches  that  the  addi^n 

lated  than  milk  diluted  with  water  only.  casein- 
Peptonlsed  Milk.-The  predigestion  of  the  curd  oi  '^^^  f^J^^f'^f 

experience  also  <"tifies  to  us  vaUu=  esp  c,    y  n  ^^^^^^^ 

stomachs  or  gastric  catarrh     It  does  not   no        ,        ,  i„,estinal 

infants  ;  speaking  generally,  it  is  of  more  use  m  gasti.c  tnan 
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disturbances.  It  is  not  wise  to  continue  its  use  for  many  months  together  • 
.  the  infant  should  gradually  become  used  to  milk  which  has  not  been 
predigested.  If  it  is  the  sole  food  for  many  months,  especially  after  the 
sixth  or  seventh  month  of  life,  scurvy  is  very  apt  to  arise.  The  best  way  to 
prepare  this  form  of  food  is  to  utilise  the  cream  mixture  already  referred 
to,  and  also  the  sterilising  apparatus.  A  reliable  peptonising  powder  con- 
taining pancreatine  and  soda  may  be  added  to  the  mixture  when  nicely 
warm  (110°  F.),  and  the  temperature  raised  during  the  next  ten  minutes  or 
quarter  of  an  hour  to  160°  F.,  or  it  may  be  carried  to  the  boiling  point. 
Peptonising  for  ten  minutes  or  a  quarter  of  an  hour  does  not  much  alter  the 
flavour  of  the  milk,  but  this  time  is  not  long  enough  to  do  more  than  digest 
a  part  of  the  curd.  If  the  process  is  continued  for  half  an  hour  to  an  hour, 
the  curd  is  much  more  completely  digested,  but  a  bitter  taste  is  developed! 
In  quite  young  infants  this  bitter  milk  appears  to  agree  very  well  under  some 
conditions,  but  many  infants  will  not  take  it.  Peptonised  milk  food  may  be 
made  from  one  of  the  well-known  foods  prepared  by  Benger  &  Co  or 
other  reliable  firms. 

Sterilisation.— Where  milk  can  be  obtained  absolutely  fresh  and  uncon- 
tammated  from  undoubtedly  healthy  cows,  and  is  consumed  at  once  steri- 
hsmg  processes  are  unnecessary,  but  only  those  who  keep  their  own  cows 
or  are  resident  near  a  Walker-Gordon  laboratory  can  have  the  advantage  of 
usmg  raw  milk.    Cow's  milk,  as  used  by  householders  in  towns,  is  usually 
many  hours  old  before  it  is  received,  and  it  may  be  kept,  or  at  least  some 
portions  of  it,  for  twenty-four  hours  longer  before  the  infant  takes  it  UurinP- 
this  tmie  the  bacteria  which  it  has  received  by  means  of  various  contamina 
tions  multiply  enormously,  especially  in  hot  weather.    Milk  which  is  acid 
and  J"st  on  the  turn'  is,  it  is  needless  to  say,  quite  unfit  for  infants'  food 
Many  of  the  bacteria  found  in  stale  milk  are  probably  harmless,  or  at  any 
rate  not  actively  mischievous  ;  others  which  may  be  present,  especially  the 
'peptonising  bacteria,'  are  unquestionably  deleterious,  inasmuch  is  they  fo  m 
during  their  growth  various  animal  poisons  of  the  ptomaine  type  which  °i'^ 
rise  when  taken  to  acute  diarrhoea  or  gastro-enteritis  ^ 

Various  pathogenic  bacteria  may  be  present  in  milk,  either  derived  from 
a  diseased  cow,  or  from  sewage  or  other  contamination  enterino- the  n  Hk 
Tubercle  bacilh  may  be  deri^•ed  from  cows  suffering  from  tube  cutosls  o^he 
ud  er  and  there  can  be  no  doubt  that  diphtheria,  scarlet  fever,  typhoid l  er 

are  those  which  do  not  act  on  the  lactose  bm  ff  oresem  T''  '"^P^^'^"^' 
months.    The        .eHI.ed  .n  .he  househoT^  .^J  ^  ^^^:^:!'i^[Zl 
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four  hours  or  thereabouts,  and  therefore  so  high  or  continuous  a  temperature 
is  not  required.    The  success  of  the  sterihsing  process  largely  depends  upon 
getting  the  milk  fresh  and  clean,  and  consequently  containing  few  bacteria 
and  no  spores.    It  is  impossible  in  a  household  to  sterilise  stale  milk. 
Stale  milk  is  certain  to  contain  many  spores,  and  the  spores  of  some  of  the 
saprophytic  bacteria  such  as  those  which  attack  casein  require  a  tempera- 
ture of  100-105°  C.  or  more  to  destroy  them.    If  the  milk  can  be  procured 
fresh  and  clean  and  is  intended  to  be  consumed  within  a  day  or  two,  a  tempera- 
ture of  70°  or  75°  C.  is  quite  high  enough  to  expose  the  milk  to.    This  tempera- 
ture does  not  affect  the  taste  or  coagulate  the  lactalbumen.    If  milk  has 
to  be  kept  a  longer  time  or  is  not  very  fresh,  it  is  better  to  expose  it  to  a 
temperature  of  100°  C.  for  half  an  hour.    Milk  which  is  long  heated  at  100°  C. 
or  a  higher  temperature  suffers  certain  changes,  the  chief  of  which  is  con- 
nected with  the  coagulation  of  the  albumen,  the  partial  destruction  of  the 
fat  emulsion,  and  precipitation  of  the  calcium  salts.    Moreover,  the  milk- 
ferments  or  oxydases,  which  appear  to  play  an  important  part  in  digestion 
and  nutrition,  are  destroyed  by  a  heat  of  75°  C.    In  such  milks  some  of  the 
fat  floats  in  the  form  of  large  globules  of  butter  on  the  top  of  the  milk  when 
it  is  warmed.    A  brown  colour  is  developed  on  account  of  the  partial 
destruction  of  the  lactose.    The  proteids  of  boiled  or  long  heated  milk  are 
not  precipitated  by  reunion,  and  in  consequence  are  less  readily  digested  in 
the  stomach.    This  has  been  claimed  as  an  advantage,  but  it  cannot  be 
looked  upon  with  favour,  at  least  in  the  case  of  infants  when  in  health. 

Ought  we  to  sterilise  milk  for  infants  and  children  ?    The  answer  un- 
questionably is,  it  ought  not  to  be  necessary.    If  suitable  and  perfectly  prac- 
ticable precautions  are  taken  to  ensure  healthy  cows  and  cleanly  methods 
cooling  and  bottling  the  milk  at  the  farms  and  distributing  the  bottles  packed 
in  ice,  sterilisation  is  unnecessary. 

Sterilisation  or  Pasteurisation  to  be  really  effective  ought  to  be  done  at 
once  after  milking  and  before  the  bacteria  have  had  time  to  produce  toxins 
which  are  not  destroyed  by  heat. 

Sterilised  milk  in  consequence  of  the  changes  produced  is  less  suitable 
for  infant  feeding  than  clean  fresh  milk.  Good  sterilised  milk  is  safer  and 
better  than  dirty,  stale,  unsterilised  milk.  . 

Various  forms  of  apparatus  have  been  devised  for  sterilisation  in  the 
household,  the  best  known  being  on  the  Soxhlet  type.  Th.s^  form  can  be 
used  for  heating  to  100°  C.  or  to  the  lower  temperature  of  75  (i^)?  ^  ■)• 
Hawksley  (see  Appendix)  has  also  devised  a^steriliser  with  a  thermometer, 
which  is  convenient  and  reliable.  Aymard's  steriliser  is  also  convenient  for 
the  purpose.    Freeman's  is  much  used  in  America. 

condensed  Milk.-Condensed  milk  has  long  been  a  favourite  substitute 
for  mother's  milk  among  the  lower  classes,  and  its  use  is  by  no  means  con- 
fined to  the  lower  orders,  though  it  has  had  but  few  defenders  among 
medical  men.  The  fact  that  some  brands  contain  a  large  proportion  of  added 
cane  sugar  has  condemned  it  in  the  eyes  of  most  medical  writers,  and  many 
serious  allegations  have  been  made  against  it.  It  has  been  accused  of  pro- 
ducing eczema,  diarrhoea,  constipation,  rickets,  scurvy,  and_  it  has  been 
alleged  that  while  children  who  have  been  brought  up  on  it  are  fat  and 
plump  they  readily  succumb  when  attacked  with  acute  disease.    On  the 
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other  hand,  it  is  sterile  when  taken  from  a  freshly  opened  tin,  and  does  not 
readily  undergo  fermentative  changes  in  the  stomach.  It  will  often  be 
retained  when  so-called  fresh  milk  is  vomited  or  gives  rise  to  flatulence  and 
colic  We  believe  it  may  be  substituted  for  fresh  milk  with  advantage  as 
a  temporary  resort,  care  being  taken  to  select  a  reliable  brand  which 
contains  a  full  percentage  of  fat.  The  best  varieties  ^re  those  which  have 
been  preserved  without  the  addition  of  cane  sugar,  and  to  which  cream  has 
been  added.  We  should  not  advise  condensed  or  any  form  of  preserved 
milk  for  months  together  on  account  of  the  risk  of  scurvy.  Care  should  be 
taken  when  a  tin  is  opened  to  make  sure  that  the  milk  is  in  good  condition, 
as  occasionally  a  tin  containing  partially  decomposed  milk  may  be  met 
with. 

In  using  condensed  milk  accurate  directions  must  be  given  as  to  the 
strength  to  be  employed  and  also  as  to  the  manner  of  measuring  it.  A 
graduated  measure  should  be  employed  and  the  milk  poured  into  it.  For  an 
infant  of  three  months  old  it  may  be  diluted  i  in  8  by  weight,  or  what  is  nearly 
equivalent  to  this,  i  in  lo  by  measure.  It  should  rarely  be  used  stronger 
than  this,  but  it  may  be  necessary  to  dilute  to  i  in  1 5  or  20  for  very  young 
infants,  and  in  special  cases. 

Diluted  to  I  in  8  by  weight,  we  shall  have  the  following  composition 
(Leeds)  : 

Sweetened  _  Diluted 

condensed  milk  i  in  8  by  weight 

Fat    ....  I2-10  1-51 

Lactose      .       .       .  i6'62  2 -06 

Cane  sugar        .       .  22-26  278 

Proteids     .       .       .  16-07  2-0I 

Ash    .       .       .       .  2-61  -32 


Total  solids       .       .    69-66  8-68 

It  is  important  to  use  a  good  brand  of  condensed  milk,  inasmuch  as 
the  cheaper  forms  are  deficient  in  fat.  The  '  Milkmaid '  brand  contains 
nearly  12  per  cent,  of  fat,  while  some  other  brands  have  less  than 
2  per  cent. 

Some  good  brands  of  condensed  milk  may  be  obtained  without  added 
sugar.  The  following  is  an  analysis  of  the  '  Viking '  brand  ;  it  will  be  seen 
that  it  corresponds  with  a  good  milk  which  has  been  concentrated  by  driving 
off  two-thirds  of  the  water.  A  measured  ounce  of  this  milk  weighs  480  grs., 
that  is  one-tenth  more  than  an  ounce  of  water.  It  can  be  diluted  for  use  i  in 
4  or  6  by  measure. 

Unsweetened  Diluted 
condensed  milk  i  in  6  by  weight 

Fat    .  .       .       •  9"9  I  "65 

Lactose  ...  13-3  2-2 

Proteids  .       .       .  8-g  1-5 

Ash    .  .       .       .  19  '16 


Solids        .  34-0  5-51 

It  will  be  seen  by  examining  the  second  columns  that  each  of  these  foods 
IS  deficient  in  fat,  while  the  latter  is  deficient  in  carbo-hydrates,  but  this  can 
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be  remedied  by  adding  sugar.  It  is  well  to  bear  in  mind  that  in  all  concen- 
trated or  desiccated  milks  the  calcic  phosphates  are  thrown  down  in  a  more 
or  less  insoluble  form,  and  in  preparing  the  food  in  the  ordinary  way  are 
only  in  part  redissolvcd. 

Dried  AXilk  Foods. — The  difficulties  attendant  on  the  preparation  and 
storage  of  sterilised  milk  for  sale  have  brought  into  the  market  various 
preparations  of  desiccated  milk.  These  will  keep  good  in  any  climate,  and 
occupy  only  a  small  bulk  as  compared  with  liquid  preparations.  A  form  of 
dried  milk  known  as  'galak'  prepared  by  the  Just-Hatmaker  process  is 
useful  in  some  cases  of  indigestion  in  infants. 

The  chief  value  of  these  dried  milk  foods  consists  in  their  being  useful  sub- 
stitutes for  fresh  milk,  when  the  latter  cannot  be  obtained,  or  when  the  infant 
suffers  from  frequent  vomiting,  colic,'  or  diarrhoea.  They  do  not  readily 
ferment  in  the  stomach,  and  consequently  less  gas  is  formed,  as  compared 
with  some  forms  of  fresh  milk.  At  the  same  time  it  is  certain  that  they 
cannot  be  perfect  foods  inasmuch  as  they  are  deficient  in  fat  and  also  in 
lime  salts.  The  added  water  does  not  redissolve  the  whole  of  the  calcium 
salts  in  the  food.  If  continued  for  many  weeks  or  months,  especially  if  the 
infant  is  over  six  months,  both  scurvy  and  rickets  are  very  apt  to  ensue. 
Some  of  the  worst  cases  of  scurvy  which  we  have  seen  have  been  in  infants 
fed  solely  on  desiccated  milk  foods. 

Amount  of  Food  to  be  grlven. — The  amount  of  food  to  be  given  to  an 
infant  must  necessarily  depend  not  only  on  its  age,  but  also  on  its  digestive 
powers  and  its  development.  It  is  evident  that  it  is  quite  as  important  to 
regulate  carefully  the  times  of  taking  food  and  the  amount  to  be  taken  as  it 
is  to  decide  upon  the  nature  of  the  food.  It  must  of  course  be  borne  in 
mind  that  the  amounts  given  below  are  for  an  infant  of  average  weight  and 
digestive  powers.  Neither  age  nor  weight  should  be  taken  blindly  as  a  guide 
to  the  amount  of  food  an  infant  should  take.  For  the  first  two  or  three 
weeks  (weight  6  to  8  lb.),  give  i  to  2  oz.  of  food  every  two  hours  and  a  half 
in  the  daytime  ;  8  bottles  being  given,  and  12  to  15  oz.  of  food  being  taken  m 
the  twenty-four  hours. 

During  the  second  month  (weight  8  to  1 1  lb.),  3  to  4  oz.  of  food  every  two 
hours  and  a  half  ;  8  bottles  being  given,  and  20  to  30  oz.  being  taken  in  the 
twenty-four  hours. 

During  the  third  and  fourth  months  (weight  11  to  14  lb.),  4  to  5  o^- 
food  every  three  hours  ;  7  bottles  being  given,  and  30  to  35  oz.  being  taken 
in  the  twenty-four  hours. 

During  the  fifth  and  sixth  months  (weight  14  to  16  lb.),  6  to  7  oz.  of  food 
may  be  given  every  three  hours ;  6  botdes  being  given,  and  35  to  40  oz. 
being  taken  in  the  twenty-four  hours. 

Feeding  Bottles.— The  simplest  feeding  bottles  are  the  best.  It  is  wise 
to  avoid  all  those  provided  with  india-rubber  tubes,  corks,  and  those  that 
have  indented  letters  on  their  surfaces.  The  rubber  tubes  soon  crack  and 
become  rough  inside,  corks  absorb  some  of  the  food  and  quickly  become 
foul,  while  any  indentations  on  the  inner  surface  of  the  bottle  make  it  difficult 
to  scour  clean  with  a  brush.  The  best  class  of  bottles  are  those  with  rather 
wide  mouths  (see  fig.  12),  or  such  as  are  supplied  with  Soxhlet's  or  Escherich  s 
milk  sterilisers,  and  are  perfecdy  plain  and  fitted  with  large  teats  that  can  be 
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turned  inside  out  for  the  purpose  of  cleansing.  The  small  teats  supplied 
with  the  fancy  bottles  cannot  be  readily  cleaned.  The  bottles  after  being 
used  should  be  thoroughly  cleaned  with  a  brush  kept  for 
the  purpose,  and  inverted  so  that  they  may  drain  and  no 
dust  may  be  allowed  to  get  into  them.  The  great  point 
in  cleansing  bottles  is  to  attend  to  them  at  once  after 
being  used.  Wash  them  thoroughly  in  soda  water  and 
set  them  to  drain.  The  teat  must  be  thoroughly  washed, 
and  a  tooth  brush  used  after  the  teat  has  been  turned 
inside  out.  Both  bottle  and  teat  may  be  boiled^  but 
boiling  is  apt  to  cause  the  rubber  to  perish  quickly. 

Blet  from  Six  to  Twelve  Montbs. — While  some 
mothers  are  strong  enough,  and  are  sufficiently  good  nurses, 
to  suckle  their  children  to  the  end  of  the  first  year,  there 
are  many  others  who  begin  to  flag  about  the  6th  or  7th 
month,  and  in  such  cases  it  is  desirable  to  supplement  the 
breast  by  means  of  some  milk  food.  There  is  no  lack  of 
artificial  or  patent  foods  from  which  to  choose.  If  the 
infant  is  entirely  dependent  upon  artificial  food,  it  should 
take  from  U  to  2  pints  of  good  cow's  milk  every  twenty- 
four  hours,  between  6  months  and  i  year,  diluted  with 
one-fourth  or  one-third  of  barley  water  or  sugar  water. 
Some  form  of  starchy  food  may  be  added  with  advantage, 
for  now  the  digestive  powers  of  the  infant  are  sufficiently 
advanced  to  form  dextrine  and  maltose  out  of  starch, 
thus  forming  a  valuable  and  easily  assimilated  carbo- 
hydrate. Care  must  be  taken  that  all  starchy  matters 
are  thoroughly  boiled,  so  that  the  starch  granules  become  gelatinised  as 
raw  starch  is  less  easily  digested.  ' 

Barley  jelly,  whole-meal  flour,  maize,  oatmeal,  all  answer  very  well  if 
thoroughly  cooked  and  made  sufficiently  thin  to  pass  through  the  teats  of 
orduiary  feedmg  bottles. 

If  the  digestion  of  starch  is  not  proceeding  well  or  if  curd  is  beine" 
passed  m  the  stools,  malt  extract  or  '  Bynin'  may  be  added  to  the  food  after 
I  has  been  boiled,  and  allowed  to  become  just  cool  enough  to  taste  • 
It  IS  then  set  aside  for  a  few  minutes  before  giving  it.  Five  meals  in  the 
twenty-four  hours  will,  as  a  rule,  be  sufficient,  some  6  to  8  oz  bein^r  taken 
at  each  meal.  The  first  meal  may  be  take^  between  7  and  8am  the 
second  between  10  and  11  a.m.  ;  the  third,  i  to  2  pm  •  the  fourth  frnrn 
4.to  5  P.M.  ;  and  the////,  the  last  thing  kt  night.  Th;re  is  rLaVm  " 
giving  the  infant  a  well-toasted  crust  to  nibble,  but  thick  foods  shlld 
avoici^d  ^"^^^^^^^^^        ^^^^        certainly  unnecessary  Ld  be^ 

During  the  7th,  8th,  and  9th  months,  3i  oz  to  ^  oz   will  Hp 
gam,  and  by  the  end  of  the  9th  month "  20  iL  wei^h    Lv  be  rerr^T 
During  the  last  three  months  2  oz.  to  U  oz  per\S  f 
usually  over  22  lb.  by  the  end  of  the  first  year  '         ''''  "'^^^^^ 

y.J^T''^  not,  however,  be  forgotten  that  infants  may  put  on  fat  whirh 
naturally  adds  to  their  weight  without  their  being  necessary  stl-^nJand 


Fig.  12. 
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healthy.    Care  must  be  taken  to  weigh  them  at  the  same  time  of  day,  so  that 
there  may  be  no  mistake. 

At  twelve  months,  if  the  child  be  strong  and  healthy,  the  bottle  may  be 
gradually  left  off,  and  food  of  a  more  solid  character  may  be  substituted, 
but  milk  is  still  to  be  the  staple  food. 

Diet  from  Twelve  IVXontlis  to  Sigrhteen  Montbs  of  Ag^e. 

First  meal.,  7.30  A.M.    Fine  bread  sops  with  milk,  or  oatmeal  or  hominy 

porridge  made  with  milk. 
Second  meal.,  1 1  a.m.    A  drink  of  milk. 

Third  meal.,  1.30  P.M.    Bread  crumbs  and  gravy  or  a  lightly  boiled  egg  and 

bread  and  butter.    Sago  or  rice  pudding. 
Fourth  meal.,  5.30  P.M.    Bread  and  milk. 
Fifth  meal.    Milk  to  drink. 

After  eighteen  months  of  age,  when  healthy  children  have  cut  their 
first  set  of  double  teeth,  small  quantities  of  fish,  fowl,  or  meat  may  be  allowed. 
Of  fish,  boiled  whiting,  sole,  or  cod,  carefully  freed  from  all  the  bones,  is 
readily  taken  by  most  children.  Boiled  fowl  is  better  than  butcher's  meat  in 
early  childhood.  Of  the  latter,  underdone  mutton  chops,  torn  into  shreds 
and  mixed  with  bread  crumbs  or  well-mashed  potatoes,  are  the  best  and 
most  digestible  kind  of  butcher's  meat.  Rice,  sago,  and  tapioca  puddings, 
stewed  apples,  and  preserves  of  various  fruits,  may  be  allowed.  Children 
unfortunately  are  often  strangely  fastidious  in  their  tastes,  and  will  frequently 
take  a  dislike  to  many  forms  of  the  most  digestible  foods.  It  is  always  well 
to  introduce  as  much  variety  as  possible  into  their  diet. 

For  older  children  hominy  porridge  with  treacle  for  breakfast,  to  be 
followed  by  small  quantities  of  bacon  or  egg,  with  cocoa  or  weak  tea,  are  as 
a  rule  well  digested  and  are  beneficial,  provided  that  the  porridge  or  bread 
and  milk  forms  the  piece  de  resistance  of  the  repast.  Soups  made  in  various 
ways  from  meat  and  vegetables  form  an  exceedingly  wholesome  and  digesti- 
ble meal.  Pastry,  as  a  rule,  is  bad  ;  boiled  rice  with  raisins  and  stewed  fruit 
of  various  kinds  is  much  to  be  preferred. 

When  the  child  is  old  enough  to  sit  up  to  table  at  dinner  and  take  meat 
cut  from  a  joint,  the  greatest  care  should  be  taken  to  see  that  the  meat  is 
carefully  cut  up  into  small  pieces  before  it  is  put  into  the  mouth,  and  is 
thoroughly  masticated  before  swallowing.  So  important  is  this,  that  if  there 
is  any  doubt  as  to  the  cutting  up  by  the  nurse,  it  will  be  well  to  insist  that  all 
the  meat  should  first  be  put  through  a  mincing  machine  ;  the  gravy  can  be 
afterwards  added  to  it.  Masses  of  half-masticated  meat  will  not  be  digested 
if  bolted  in  the  usual  way,  and  will  be  passed  almost  unchanged  in  the 
feces  •  and  if  the  food  is  thus  bolted,  it  is  less  satisfying,  and  leads  to  more 
being  consumed  than  is  required  by  the  system.  A  stand  must  always  be 
made  against  the  common  practice  of  giving  children  biscuits  or  ginger- 
bread at  almost  all  hours  of  the  day.  The  stomach  requires  rest  like  every 
other  organ  in  the  body,  and  is  certain  to  become  deranged  if  sweet  things 

are  being  taken  at  all  times.  ,  r    .   1        1  o 

The  Care  of  Immature  and  Weakly  Infants.-Infants  born  befoie 
the  full  time  of  forty  weeks  require  special  care  in  nursmg  and  feeding,  and 
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this  is  true  also  of  delicate  infants  born  at  full  time.  Infants  born  before  the 
thirtieth  week  and  weighing  under  2|  lb.  only  exceptionally  live  more  than  a 
few  hours.  There  are,  however,  instances  on  record  of  infants  weighing 
under  2  lb.  at  birth  being  successfully  reared.  In  one  case  under  the  care 
of  Dr.  A.  Mumford  which  he  brought  under  our  notice  the  infant  weighed 
I  lb.  14  oz.  at  birth,  it  survived,  and  has  since  done  well.  Villeman  and 
Charpentier  and  others  have  recorded  somewhat  similar  cases.  Those  born 
at  the  thirtieth  or  thirty-first  week  and  weighing  2|  to  3  lb.  have  a  better 
chance  of  being  reared,  though  the  mortality  among  such  is  very  high. 
Those  born  at  the  thirty-sixth  week  and  weighing  4  to  4i  lb.,  or  at  the 
thirty-eighth  week  weighing  4!  to  5^  lb.,  have  a  good  chance  of  surviving, 
but  require  exceptional  care. 

For  the  most  part  premature  infants  have  but  little  subcutaneous  fat,  and 
feeble  powers  of  maintaining  their  temperature  ;  they  quickly  lose  heat  and 
readily  succumb  if  exposed  to  cold.  They  are  usually  of  a  dull-red  colour 
from  the  asphyxiated  condition  of  blood,  their  skin  hangs  in  loose  folds,  their 
movements  are  sluggish,  and  the  cry  is  feeble  in  consequence  of  the  partial 
expansion  of  their  lungs.  The  muscles  are  limp  and  toneless,  the  respiratory 
and  sucking  movements  wanting  vigour  as  compared  with  an  infant  born  at 
term.  No  washing  operations  must  be  attempted,  but  the  infant  as  soon  as 
it  is  separated  from  the  placenta  must  be  completely  enveloped  in  warm  dry 
absorbent  cotton  wool.  Separate  pieces  may  be  made  to  envelop  the  limbs, 
and  another  piece  in  contact  with  the  buttocks  to  absorb  the  urine  andfteces. 
It  is  wrapped  in  blankets  or  woollen  wraps,  placed  in  a  padded  basket  or 
box,  and  kept  warm  with  hot-water  bottles.  The  cotton-wool  diaper  can  be 
removed  when  soiled,  and  the  rest  of  the  cotton-wool  wrapper  may  be 
renewed  daily  if  the  condition  of  the  infant  admits  of  the  necessary  handling 
and  exposure.  The  apartment  must  be  kept  at  a  temperature  of  70°  F.  a^t 
least ;  much  higher  than  this  will  render  it  very  uncomfortable  for  the  mother 
and  attendants.  It  is  well  to  have  a  cylinder  of  oxygen  in  the  apartment  to 
use  for  the  infant  in  case  of  necessity. 

The  feeding  of  premature  infants  is  likely  to  be  a  matter  of  some  diffi- 
culty ;  the  infant  may  be  too  feeble  to  suck,  and  very  likely  no  milk  may 
make  its  appearance  in  the  mother's  breasts.  The  breast  milk  in  these 
cases  is  likely  to  be  more  rich  in  proteids  than  ordinary  colostric  milk,  and 
consequently  may  disagree,  giving  rise  to  sickness  and  diarrha\i.  It  will 
probably  be  the  best  plan  to  draw  off  the  mother's  milk  at  intervals,  dilute 
with  warm  water,  and  give  it  to  the  infant  with  a  pipette  with  an  india-rubber 
ball  attached.  Failing  the  mother's  breast,  sterilised  whey  may  be  given 
(P-  50,  or,  in  case  of  a  weakly  infant,  the  whey  must  be  diluted  with  an 
equal  quantity  of  water.  Two  to  four  drachms  may  be  given  hourly  If 
there  is  much  vomiting,  or  if  the  infant  is  not  taking  its  food  well,  the  food 
Should  be  introduced  direct  into  its  stomach  by  means  of  a  rubber  catheter 
(bee  Gavage,  Appendix.) 

Later,  10  per  cent,  cream-obtained  by  letting  30  oz.  of  fresh  milk  stand 
tor  tour  hours,  and  taking  the  upper  10  oz.,  may  be  diluted  with  sugar  water 
and  I  asteunsed.  The  food  should  be  well  diluted  at  first,  and  the  strength 
and  amount  increased  if  all  goes  well.  Thus  3  oz.  of  lo-per-cent.  cream 
may  be  taken  and  made  up  to  15  oz.  with  sugar  water  ;  later,  4  oz.  made  up 
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to  2  oz.,  with  sugar  water.  Then  4  or  5  oz.  may  Idc  taken  and  made  up  to 
20  oz.,  with  sugar  water,  these  amounts  being  given  in  twenty-four  hours. 

The  introduction  of  incubators  or  Brooders  has  undoubtedly  been  the 
means  of  siiving  the  lives  of  premature  infants,  especially  in  maternity  hos- 
pitals, where  the  infant  can  be  placed  at  once  after  birth  in  the  apparatus. 
An  incubator  usually  consists  of  a  small  chamber,  which  can  be  kept  at  a 
temperature  of  90°  F.  if  need  be,  and  is  well  ventilated.  Various  forms  have 
been  designed  for  the  purpose  ;  the  one  most  used  in  this  country  is 
Hearson's,'  the  Couveuse  Lion-  being  largely  used  on  the  Contment.  It  is 
needless  to  say  that  the  management  of  a  baby-incubator  requires  the 
attendance  of  intelligent  and  experienced  nurses. 


1  235  Regent  Street,  London,  W. 
26  Boulevard  Poissonniere,  Paris. 


CHAPTER  IV 


DISEASES  OF  THE  DIGESTIVE  SYSTEM 


Examination  of  the  ivioutli. — An  inspection  of  the  cavity  of  the  mouth 
and  fauces  in  infants  and  children  is  of  great  importance,  and  mistakes  in 
diagnosis  are  exceedingly  likely  to  be  made  if  this  is  neglected.  In  newly- 
born  infants  the  mucous  membrane  of  the  mouth  is  comparatively  dry,  and 
continues  so  for  the  first  two  or  three  months  of  life  ;  the  secretion  of  saliva 
becomes  gradually  freer  as  the  glands  develop,  and  the  infant  begins  to 
dribble,  for  it  is  some  time  before  it  learns  to  swallow  its  saliva  and  to  keep 
its  mouth  shut.  The  lining  of  the  infant's  mouth  is  at  first  of  a  dull  red 
colour,  and  flocculi  of  milk  are  often  to  be  seen  adhering  to  it,  as  the  move- 
ments of  the  tongue  and  lips  are  imperfect,  and  there  is  but  little  secretion 
of  fluid  to  cleanse  the  mucous  membrane.  All  through  infancy  and  early 
childhood  the  mucous  membrane  is  exceedingly  apt  to  become  the  seat  of 
various  lesions.  The  membrane  is  necessarily  delicate,  the  epithelium  is 
easily  injured,  and  affords  a  favourable  ground  for  the  cultivation  of  crypto- 
gamic  growths  and  various  micro-organisms  ;  hence  the  frequency  with 
which  we  find  parasitic  stomatitis  and  various  superficial  ulcerations  and 
aphthous  patches. 

Inspection  of  the  mouth  of  the  newly  born  may  reveal  various  abnorma- 
lities, some  of  minor  importance,  such  as  the  small  millet-seed  nodules 
situated  in  the  middle  of  the  roof  of  the  mouth,  a  shortened  fra^num  lingua;, 
or  the  presence  of  small  clear  swellings  (ranula)  beneath  the  tongue.  Arnong 
the  important  abnormalities  may  be  mentioned  cleft  palate,  and  an  abnoi- 
mally  high  arched  roof 

All  through  early  life  there  is  a  tendency  to  hypertrophy  of  the  lymphatic 
tissues  in  the  naso-pharynx  and  fauces.  It  must  be  borne  in  mind  that  the 
passage  through  the  naso-pharynx  in  infants  is  exceedingly  narrow,  and  the 
presence  of  adenoid  overgrowths  or  enlarged  pharyngeal  tonsil  (which  may 
perhaps  be  congenital)  seriously  interferes  with  the  infant's  respiration,  and 
in  some  instances  seems  to  excite  'choking  fits,'  or  spasm  of  the  glottis. 

Dentition.— The  influence  of  dentition  upon  the  health  of  the  infant  de- 
pends very  much  upon  the  child's  constitution.  A  strong  and  vigorous  infant 
which  has  been  brought  up  at  the  breast  will  cut  its  teeth  one  after  another 
without  trouble,  and  but  for  the  appearance  of  the  teeth  through  the  gums 
the  friends  will  not  be  aware  that  dentition  is  in  progress.  On  the  other 
nancl,  ,f  the  infant  is  rickety,  weakly,  or  the  inheritor  of  neurasthenic  tenden- 
rn^nU  1  K^^L'  ^^^^ition  may  be  a  period  of  danger,  as  the  irritation 

caused  by  the  pressure  of  the  tooth  is  liable  to  give  rise  to  various  forms  of 
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discomfort  and  trouble.  The  first  dentition  begins  during  the  middle  of 
the  first  year,  and  ends  with  the  appearance  of  the  posterior  molars  in  the 
middle  of  the  third  year.  vSometimes,  without  any  known  cause,  the  first 
teeth  make  their  appearance  before  this  ;  indeed,  it  is  not  infrequent  for 
infants  to  be  born  with  a  tooth  already  cut :  such  teeth,  however,  are  im- 
perfectly developed,  and  consist  merely  of  a  thin  shell  of  enamel.  Some 
by  no  means  strong  children  cut  their  teeth  early.  In  rickets  dentition  is 
delayed  ;  in  those  cases  in  which  rickets  makes  its  appearance  prior  to  the 
sixth  month,  dentition  may  not  commence  during  the  first  year,  the  infant 
being  toothless  at  a  year  old.  In  other  cases  the  infant  only  becomes 
rickety  towards  the  end  of  the  first  year,  when  the  incisors  are  perhaps 
through  the  gum,  and  then  there  follows  a  long  delay. 

By  the  fifth  or  sixth  month  saliva  is  formed  in  large  quantities,  so  that 
there  is  frequently  dribbling  from  the  mouth,  and  the  infant  is  constantly 
putting  its  finger  to  its  mouth,  as  if  there  were  some  sort  of  irritation  going 
on  there.  A  month  or  so  later  the  gums  may  become  tender,  the  mucous 
membrane  congested,  aphthas  appear  on  the  tongue,  inside  the  lips,  or  on  the 
hard  palate,  and  the  infant  is  feverish  and  cross  to  a  degree.  Perhaps  now 
the  edge  of  a  tooth,  usually  one  of  the  lower  middle  incisors,  will  be  felt 
through  the  gum.  Some  days  or  even  weeks  will  perhaps  elapse  before  the 
edge  of  the  tooth  is  actually  cut.  It  is  a  singular  but  by  no  means  unusual 
circumstance  for  a  tooth  to  advance  so  as  almost  to  stretch  the  mucous 
membrane  of  the  mouth,  and  then  become  stationary  for  some  time. 

Now  while  it  is  the  almost  daily  experience  of  the  practitioner  that  the 
process  of  cutting  the  first  teeth  gives  rise  to  discomfort,  he  knows  also  that 
mothers  and  nurses  are  ever  ready  to  attribute  every  childish  illness  to  the 
teeth.  Many  infantile  ailments  are  mysterious  in  their  origin,  especially 
attacks  of  feverishness,  and  in  children  under  two  years  old  there  is  always 
a  tooth  nearly  cut,  or  has  just  been  cut,  or  is  about  to  be  cut,  to  supply  the 
explanation.  It  is  this  popular  tendency  to  attribute  every  childish  ailment 
to  the  teeth  which  explains  the  large  sale  of  'teething  powders.'  The 
danger  is  that  important  errors  in  diet,  a  patch  of  pneumonia,  or  meningitis 
may  be  overlooked  if  the  teeth  are  allowed  to  explain  everything.  While  it 
is  unwise  to  shut  our  eyes  to  the  disturbance  and  discomfort  produced  by  a 
stretched  and  swollen  gum,  care  is  needed  to  avoid  using  the  explanation  of 
'tooth  cutting'  to  cover  ignorance  or  merely  to  satisfy  the  clamour  of  an 
anxious  mother  for  a  definite  opinion  as  regards  her  child's  illness.  It  is  a 
good  rule  always  to  seek  for  an  explanation  elsewhere  than  in  the  teeth,  if 
there  is  no  local  lesion  in  the  gum,  such  as  swelling,  tenderness,  or  some 
evidence  of  inflammation.  ,  . 

Feverishness.— the  gum  is  swollen  and  tender  prior  to  the  cutting 
of  a  tooth,  the  infant  is  apt  to  be  irritable,  having  fits  of  crying  without  any 
apparent  cause,  which  nothing  will  pacify  ;  at  first  gently  rubbing  the  gum 
will  give  ease,  but  at  a  later  stage  this  only  aggravates  the  trouble  from  the 
acutely  painful  state  of  the  gum.  The  fever  is  intermittent,  the  child  being 
hot  and  feverish  for  the  most  part  at  night  and  unable  to  sleep,  while  towards 
morning  it  cools  down  and  dozes  for  a  few  hours  ;  the  temperature  may 
reach  102°  or  103°,  rarely  more.  Such  attacks  may  often  pass  away  without 
the  tooth  being  cut,  or  may  continue  for  some  time  ^ter  the  edge  of  the 
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tooth  has  appeared,  and  before  the  rest  of  the  tooth  has  made  its  way 
through. 

Stomatitis. — The  mucous  membrane  of  the  mouth,  more  especially  that 
part  of  the  gum  where  the  tooth  is  about  to  appear,  the  tongue,  hard  palate, 
and  inside  of  the  cheeks,  may  be  the  seat  of  small  superficial  ulcers  or  small 
spots  denuded  of  epithelium,  their  surface .  being  of  a  grey  or  yellowish 
colour,  and  their  edges  surrounded  by  a  zone  of  erythematous  redness. 
These  spots  are  evidently  sore,  and  may  be  the  cause  of  the  infant  refusing 
the  breast,  and  crying  whenever  liquids  containing  salines,  such  as  beef  tea, 
are  taken. 

Enlarged  Glands. — Occasionally  it  happens  in  children  predisposed  to 
glandular  enlargement  that  the  irritation  caused  by  these  aphthous  patches 
gives  rise  to  a  swelling  of  the  glands,  either  the  submaxillary  when  the  lower 
jaw  is  affected,  or  the  parotid  or  upper  cervical  lymphatic  glands,  which 
receive  the  lymph  from  the  upper  jaw.  These  swellings  may  quickly  subside, 
or  end  in  acute  or  chronic  suppuration.  In  the  latter  case  successive  teeth 
being  cut  keep  up  the  source  of  irritation. 

Eczema  and  Licke?t.—lt  frequently  happens  that  infants  who  suffer,  or 
are  liable  to  suffer,  from  eczema  are  much  worse  while  a  tooth  is  pressing 
through  the  gum.  The  eczema  very  frequently  gets  well  in  the  intervals, 
the  face  and  body  being  free,  until  a  tooth  comes  near  the  surface,  and 
there  is  a  return  of  the  eczema,  the  face  and  forehead  flush  up  and  papules 
appear  which  begin  to  ooze  and  crust.  Lichen  in  the  form  of  strophulus  or 
urticaria  is  also  common. 

Convulsio7is.—\\.  may  be  taken  for  granted  that  no  healthy  infants  suffer 
from  convulsions  ;  those  who  do  are  either  rickety  or  the  children  of  neurotic 
parents,  and  inherit  a  tendency  to  nerve  disturbance.  Spasmodic  affections 
of  various  groups  of  muscles  occasionally  take  place. 

Treatment.— controversy  has  arisen  from  time  to  time  with  regard 
to  the  use  of  the  gum  lancet,  and  the  propriety  of  employing  it  in  assisting 
dentition  ;  while  many  practitioners  are  in  the  frequent  habit  of  using  it. 
Others  look  upon  lancing  the  gums  as  useless,  if  not  mischievous.  If  the 
mucous  membrane  over  the  tooth  is  red,  swollen,  and  tender,  and  the  edge 
of  the  tooth  can  be  felt,  much  pain  and  discomfort  will  be  spared  the  infant 
by  cuttmgdown  upon  the  tooth,  presuming,  of  course,  the  infant  is  not  a 
bleeder,'  nor  comes  of  a  family  in  which  there  is  a  history  of  haemophilia 
The  relief  afforded  is  due  in  all  probability  to  the  local  loss  of  blood  as  well 
as  to  the  relief  of  tension  in  the  gum.  •  That  it  has  been  done  often  un- 
necessarily, and  that  many  troubles  are  attributed  to  dentition  that  have  no 
connection  with  it,  is  no  argument  against  the  use  of  the  lancet  in  proper 
cases.  The  evidence  is  too  strong  to  be  lightly  explained  away,  that  fits  of 
crying,  fevenshness,  or  even  convulsions  may  be  quickly  relieved  by  freely 
ancing  a  swollen  and  tender  gum.    It,  perhaps,  need  not  be  said  that  it  is 

th!  t  M°    """^  ^''^'^      evidence  that  the  cutting  edge  of 

the  tooth  ,s  near  the  surface,  or  disappointment  will  certainly  follow  In 

The  1?   ,1    '  cut  till  exactly  a  year  after  the  operation 

1  he  feA  erishness  and  tenderness  in  the  mouth  and  sleeplessness  may  be  gene- 
rally relieved  by  mercurial  purges,  bromides,  or  simple  salines.   (F  i  and "  ) 
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As  much  as  five  grains  of  bromide  may  be  given  if  the  infant  is  very 
restless,  or  two  or  three  grains  of  chloral  hydrate,  or  a  mixture  containing 
two  and  a  half  grains  of  each  in  a  teaspoonful  of  syrup.  Painting  a  tender 
and  swollen  gum  with  a  saturated  solution  of  bromidc  of  sodium  in  glycerine 
and  water  will  often  relieve  pain.  If  the  gums  remain  spongy,  or  there  is 
aphthous  stomatitis,  borax  with  tinct.  myrrh  may  be  used  (F.  3). 

The  temporary  teeth  differ  in  size  and  hardness  in  different  children  ; 
in  weakly  ricket)'  children  they  are  not  only  late  in  appearing,  but  when  they 
do  appear  are  dwarfed  and  consist  of  mere  shells,  quickly  becoming  black 
and  carious,  or  loose  and  falling  out  of  their  sockets.  In  other  children  the 
enamel  appears  deficient,  and  caries  occurs  early.  Great  care  should  always 
be  exercised  in  the  preservation  of  the  first  set  of  teeth.  A  soft  tooth  brush 
should  be  used  every  night,  and  the  mouth  thoroughly  cleansed  with  warm 
water,  in  order  to  dislodge  the  fragments  of  food  which  have  collected 
between  the  teeth.  If  the  teeth  show  signs  of  caries,  it  is  a  good  plan  to 
use  the  tooth  brush  after  every  meal,  adding  a  few  drops  of  an  alkaline 
mixture  to  the  water  (sp.  ammon.  aromat.  gj,  sp.  vini  rect.  §iij).  Whenever 
it  is  possible,  carious  temporary  molars  should  be  properly  filled. 

The  second  dentition  is  not  accompanied  by  the  same  troubles  as  the 
first,  or  at  any  rate  to  the  same  degree.  The  first  molars  and  incisors  usually 
make  their  appearance  unobserved,  and  rarely  occasion  any  inconvenience. 
The  second  molars  may  give  more  trouble.  It  sometimes  happens  that  the 
gums  get  into  an  unhealthy  state,  being  spongy  and  bleed  readily,  while 
the  teeth  become  loose  and  give  pain  during  mastication.  It  is  dunng  this 
period  that  ulcerative  stomatitis  may  be  present.  Gumboils  may  be  another 
source  of  trouble.  If  it  is  of  importance  to  attend  to  the  cleansing  of  the 
mouth  during  early  childhood,  it  is  of  still  greater  importance  to  do  so  when 
the  permanent  teeth  are  appearing,  and  no  effort  should  be  spared  to  prevent 
their  premature  decay. 

The  structure  of  the  permanent  teeth  is  no  doubt  mfluenced  by  the 
state  of  the  health  during  infancy.    We  have  already  referred  to  the  fact 
(p  14),  that  illness  taking  place  during  the  first  year  of  life  may  affect  the 
permanent  set  of  incisors  and  canines,  while  the  bicuspids  and  first  molars 
probably  and  last  two  molars  certainly  escape.    Mr.  Hutchinson  long  ago 
pointed  out  that  congenital  syphilis  often  gives  rise  to  a  peculiar  formation 
of  the  incisors  of  the  permanent  set.    The  'test  teeth'  for  syphilis  are  the 
upper  central  incisors  ;  the  effect  of  this  disease  occurring  during  infancy  is 
to  arrest  their  development,  causing  dwarfing  and  also  a  central  notch  at 
the  cutting  edge,  or  perhaps  a  'screw-driver'  form  of  tooth;  the  other 
inci'^ors  may  share  in  this  want  of  development,  but  only  in  a  secondaiy 
deo-J-ee     Mr.  Hutchinson  has  also  pointed  out  that  stomatitis  occurring 
dut-ing  infancy  gives  rise  to  a  pitting  or  erosion  of  the  enamel.    The  test 
tooth' for  infantile  stomatitis  being  the  first  molar,  the  incisors  also  may  be 
affected,  and  they  may  be  grooved  by  a  '  transverse  furrow  crossing  all  the 
teeth  at  the  same  level.'    In  some  cases  the  pitting  of  the  upper  surface  of 
the  molar  produces  well-marked  rugosities  {erosion  en  mamclon).     Otl  ei 
defidincies  of  the  enamel  of  more  or  less  extent  have  been  described  by 
French  authors.    Mr.  Hutchinson  believes  that  the  stomatitis  giving  rise  to 
fhi^  condition  is  often  mercurial  in  its  origin,  mercury  having  been  given  in 
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the  form  of 'teething  powders  '  or  in  other  ways.  Mr.  Moon  used  to  speak 
of  a  'mercurio-syphih'tic '  tooth  in  which  there  was  a  want  of  enamel  over  a 
semilunar  space  near  the  cutting  edge,  and  in  consequence  a  breaking  down 
of  the  enamel  over  this  area.  M.  Magitot  attributes  erosion  of  the  teeth  to 
the  effects  of  infantile  convulsions,  but  it  is  probable  the  convulsions  are 
coincident  only. 

It  is  by  no  means  always  easy  to  explain  why  some  children  have  good 
teeth  with  perfect  enamel,  while  in  others  the  enamel  is  deficient  and  the 
teeth  quickly  become  carious.  There  cannot  be  any  doubt,  however,  that  a 
strong  and  vigorous  infancy  and  early  childhood  with  a  good  digestion  and 
careful  feeding  must  favourably  influence  the  development  of  the  teeth  ; 
while  infants  who  suffer  from  dyspepsia  and  are  badly  fed  will  suffer  later  on 
from  bad  teeth.    No  doubt  apparent  exceptions  may  occur. 

Diseases  of  the  IMCoutb 
Catarrbal  Stomatitis.— Catarrhal  inflammation  of  the  mouth  may  be 
primary,  but  it  is  more  often  secondary,  accompanying  dentition,  dyspepsia, 
pneumonia,  and  other  diseases.    Stomatitis  is  especially  apt  to  make  its 
appearance  during  the  first  year  of  life,  though  it  is  common  during  the 
whole  of  childhood.    Infants  who  are  thus  suffering,  having  begun  to  take 
the  breast,  suddenly  let  it  go  and  cry,  and  are  apt  to  stuff  their  fingers  in 
then-  mouths  ;  they  are  feverish  and  irritable,  the  saliva  is  increased  in  quan- 
tity, and  the  mouth  feels  hot  if  the  finger  be  inserted  ;  the  salivary  olands 
especially  the  sublingual,  are  swollen  and  tender.    On  examination °of  the 
oral  cavity,  patches  of  intense  redness  are  to  be  seen  on  the  mucous  mem- 
brane inside  the  cheek,  on  the  gums,  or  hard  palate,  the  tongue  is  generally 
bright  red  and  clean,  or  the  surface  is  covered  with  a  thick  creamy  fur  the 
edges  and  tip  being  clean  and  red.    Very  frequently  at  the  seat  of  these 
erythematous  patches,  an  exudation  of  yellowish  or  greyish  secretion  takes 
place,  or  there  is  a  breach  of  surface  where  the  epithelium  is  abraded,  and 
small  shallow  ulcers  are  formed.    These  yellowish  patches  or  ulcers  are  sur- 
rounded by  a  zone  of  redness.    Such  patches  are  usually  termed  Apbtbae, 
and  when  present  the  term  '  aphthous  stomatitis '  is  often  applied.  Oldei' 
children  are  subject  to  these  attacks,  and  it  is  often  seen  to  affect  a  whole 
hou.ehold  at  the  same  time,  the  adults  by  no  means  always  escaping     It  is 
uncertain  If  it  ,s  contagious,  but  is  certainly  epidemic  ;  it  is  sometimes  asso 
ciated  with  tonsillitis.    There  may  be  feverishness,  th;  temperTture  ri  ing  to 
103   accompanied  by  the  appearance  of  vesicles  on  the  mucous  membmne 
ot  the  hps,  tongue,  and  soft  palate;  the  vesicles  soon  d  sapper  bemo 
foHowed  by  patches  of  yellow  exudation,  or  a  shallow  ulcer  may  ^ema  n 
The  spots  remain  sore  for  several  days    The  term  »•  o 

is  so„,e,i.es  applied  .0  .his  f„™.    Si^^L  aTucS' h^re^b^r^de"™:?": 
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tonsillitis,  scarlet  fever,  measles,  &c.,aphth;t'  often  make  their  appearance  on 
the  tongue  and  inside  the  lips,  while  the  corners  of  the  mouth  become 
excoriated. 

Sometimes  patches  of  greyish-white  or  yellowish  membrane  form  on  the 
edges  or  sides  of  the  tongue  ;  this  form  has  been  called  Membranous 
Stomatitis.  It  has  nothing  to  do  with  diphtheria,  Isut  streptococci  and 
diplococci  have  been  found  in  the  fibrinous  exudation. 

In  infants  aphthous  patches,  two  in  number,  situated  on  the  hard  palate, 
one  on  each  side  of  the  median  raphe,  near  the  junction  of  the  hard  and  soft 
palate,  are  often  seen  ;  these  are  round  superficial  ulcers  in.  in  diameter, 
their  base  being  of  a  yellowish  colour  and  surrounded  by  erythema.  They 
have  been  described'  as  Bednar's  aphtha,  or  plaques  pterygoidiennes  by 
Parrot.  They  are  produced  by  the  pressure  of  the  back  of  the  tongue  against 
the  hard  palate  in  sucking.    They  have  nothing  to  do  with  syphilis. 

The  treatment  must  depend  upon  the  cause,  whether  the  stomatitis 
depends  upon  dentition,  gastro-intestinal  catarrh,  or  other  pathological  con- 
dition. In  most  cases  a  mild  purge  will  be  useful  to  expel  any  indigestible 
food  present  in  the  alimentary  canal,  to  be  followed  by  some  small  doses 
of  rhubarb  and  soda.  It  is  doubtful  if  chlorate  of  potash  is  of  any  use  m 
tliis  form. 

Locally  the  spots  may  be  touched  with  a  solution  of  permanganate  of 
potash  (5  grs.  to  the  oz.)  or  boric  acid  (15  grs.  to  the  oz.).  If  the  spots  are 
slow  in  healing,  they  may  be  touched  with  lapis  divinis.  This  latter  consists 
of  equal  parts  of  sulphate  of  copper,  alum,  and  saltpetre  fused  together.  The 
diet  should  consist  of  milk  and  barley  water  made  more  dilute  than  usual, 
and  for  older  children  milk  and  sops.  Beef  tea  and  saline  fluids  are  generally 
objected  to  on  account  of  causing  smarting  in  the  mouth.    (F.  5,  F.  6). 

Parasitic  Stomatitis.    Thrush.-This  form  of  stomatitis  differs  essen- 
tially from  the  forms  already  described,  as  it  is  due  to  the  presence  and  growth 
in  the  epithelium  of  the  mouth  of  a  species  of  cryptogam.    It  is  especially 
common  in  newly-born  infants  and  in  those  of  a  few  months  old,  who  are 
suffering  from  some  form  of  wasting  disease,  and  in  whom  the  mucous 
membrane  of  the  mouth  is  in  an  unhealthy  condition.    But  it  is  also  found  in 
infants  during  the  last  half  of  the  first  year,  less  commonly  during  the  second 
and  later  years     It  appears  as  small  white  distinctly  raised  points  or  scattered 
patches  on  the  soft  palate,  mucous  membrane  of  the  cheek,  hps,  and  tongue. 
While  its  chief  seat  is  the  mouth,  it  has  been  found  in  the  larynx,  oesophagus, 
stomach,  c^^cum,  and  in  one  or  two  instances  in  the  lungs     If  touched  with 
a  small  paint  brush,  the  patch  is  found  to  adhere  hrmly  to  the  mucous 
membrane  and  cannot  be  detached  as  can  milk  floccuh,  for  which  it  may 
readily  be  mistaken  ;  if  forcibly  detached  there  is  left  a  red  sui-face  denuded 
of  epithelium.    The  mucous  membrane  of  the  mouth  .s  often  red  and 
unhealthy  around  the  patches,  in  other  cases  it  is  quite  normal.    In  mild 
ca  es  these  white  patches  are  small  and  few  in  number  ;  in  severe  cases  they 
become  confluent  and  large,  and  the  surface  ot  the  tongue  and  cheek 
covered  with  them.    Infants  so  aff-ected  are  mostly  weak  and  .11,  and  often 
suffe    froiT.  diarrhcea  or  gastric  catarrh  with  wasting.    It  occurs  m  olde 
children  in  the  last  days  of  tuberculosis,  tuberculous  meningitis,  typhoid,  and 

pneumonia, 
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Fig.  13.— Fungus  of  thrush  (X300). 
{After  Crookshank.) 


If  a  piece  of  the  white  patch  be  detached  and  examined  microscopically, 
it  will  be  found  to  consist  of  epithelial  cells,  bacteria,  yeast  fungi,  and  the 
thread-like  filaments  of  various  mould  fungi.    The  identity  of  the  fungus 
which  gives  rise  to  the  disease  is  a  matter  of  uncertainty,  the  difficulty  of 
identifying  it  being  largely  due  to  the  presence  of  various  organisms  in  the 
white  patches.    It  has  been  wrongly  identified  as  the  Oidimn  lactis  the 
mould  fungus  which  is  present  in  sour  milk  ;  the  cultivations  of  Grawit'z  led 
him  to  believe  it  to  be  identical  with  the  yeast  fungus  or  wine  ferment 
{Saccharomyces  inycoderma).  Rees, 
who  further  investigated  it,  believes 
it  to  be  a  yeast  fungus,  though 
not  identical  with  the  above  ;  he 
gave  it  the   name  of  Saccharo- 
viyces  albicans.   The  micro-organ- 
ism of  thrush  is  most  probably, 
as  Fraenkel  states,  a  link  between 
the  yeast  fungi  {Saccharotftycetes) 
and  the  mould  or  thread  fungi 
{Hypomycetes).    It  can  be  culti- 
vated in  syrup, gelatine,  or  potatoes 
and  bread  paste  ;  under  certain 
conditions  of  nutrition  it  appears 
to  resemble  the  yeast  fungi,  as  on 
the  surface  of  the  gelatine  ;  while 

at  the  bottom  of  the  test-tube  cultures  it  appears  more  like  the  thread  like 
spores  are  present  in  these  roundish  cells.    (See  fi^  ^""'^'^  "^^"^  ' 

similar  solution  should  be  used     As  n  <;frnn.  «         r  • 
patches  a  solution  of  sulfate  of^'o^^r  ?  sTo^'lSr 
2  grs.  to  the  oz.)  is  very  eflectu-il  .vh^^      ?  j    •  ,        '     carbolic  acid 

Haemorrhagic  Stomatitis  occurs  in  infantile  scurvy         "  ^'  ^ "  ^'^ 

■nfectious  disease,  or  have  been  badl  v  f ^  i?  recovering  from  some 

surroundings  ;  it  is  also  coZ.nn  ^  .    '  "-^P^^^^  unhealthv 

Ptoms  are  L^ri  his   Lliv^^nd  s  i'''"""    '^'^^  -'"^y 

When  the  attack  is  developed       ^l^^"^  fT  ''"^  ^'•■"'^ 

eioped,  an  exammation  of  the  mouth  will  show  that 
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the  gums  are  much  swollen  and  lender,  and  a  purulent  secretion  is  present 
along  their  free  edges.  The  breath  is  foul,  and  some  bleeding  takes  place 
from  the  swollen  gums,  'i'he  ulceration  may  extend  to  the  mucous  membrane 
of  the  cheek,  especially  that  part  contiguous  to  the  lower  molars.  Here  a 
deep  ulcer  with  a  yellow  base  may  often  be  seen,  and  the  fissure  between  the 
cheek  and  gums  may  also  be  involved.  The  side  of  the  tongue  is  affected 
in  some  cases.  Bernheim  has  recently  described  two  micro-organisms,  a 
bacillus  and  spirochxHe,  which  he  believes  to  be  specific.  Ulcerative 
stomatitis  appears  at  times  to  be  epidemic  and  contagious. 

Necrosis  of  the  jaw  is  apt  to  follow  in  some  of  the  more  severe  cases  of 
ulcerative  stomatitis  ;  instead  of  the  process  ceasing,  as  it  usually  does,  the 
mischief  spreads  and  a  chronic  osteomyelitis  of  the  jaw  is  set  up,  much 
intensely  foetid  discharge  comes  away,  the  child's  health  suffers,  the  cheeks 
become  puffy  and  flabby,  the  ulceration  of  the  gums  spreads,  and  after  a 
while  it  is  found  that  a  large  piece  of  jaw,  carrying  perhaps  two  or  three  teeth, 
is  loose  ;  if  this  is  taken  away,  in  some  instances  the  process  stops  ;  often, 
however,  any  new  bone  that  may  have  formed  becomes  infiltrated  with  the 
foul  discharges,  and  the  mischief  spreads  along  the  jaw,  piece  after  piece  is 
taken  away,  until  at  last  the  entire  jaw  may  have  to  be  removed.    We  have 
removed  the  whole  bone  from  condyle  to  condyle  for  this  condition.  Many 
surgeons  beheve  that  the  disease  begins  as  a  periostitis  and  not  as  an  ulcera- 
tion of  the  gums,  and  that  alveolar  abscess  is  the  starting-point ;  this  may  be 
so  sometimes,  though  certainly  not  always.' 

The  child's  health  materially  suffers  from  the  discharge  and  foul  state  of 
the  mouth  In  one  instance,  after  removal  of  the  jaw,  the  child  was  sent  home 
convalescent,  but  died  suddenly,  apparently  from  falling  back  of  the  tongue. 
Restoration  of  the  jaw  is  very  imperfect  in  these  cases,  for  the  new  bone 
necroses  as  fast  as  it  forms.  The  process  closely  resembles  phosphorus 
necrosis,  but  is  not  due  to  that  poison.  „    •  j 

Treatment  -  After  every  meal  the  mouth  should  be  well  rmsed  with 
warm  water  or  Condy's  fluid,  and  the  gums  and  teeth  cleaned  with  a  bit  of 
absorbent  wool  or  soft  rag,  not  sponge,  so  that  the  same  bit  may  never  be 
used  again  ;  the  gums  should  then  be  mopped  over  with  the  glycerine  of 
borax  2  parts  to  tincture  of  myrrh  i  part.    Of  internal  remedies  by  far  the 
most  efficient  is  chlorate  of  potash,  given  in  three  to  five  grain  doses  three 
times  a  day  or  more.    In  the  large  majority  of  cases  this  if  given  early  will 
quickly  cure  the  disease-twenty  or  twenty-five  grains  m  the  twenty-four  hours 
is  a  safe  amount  to  give,  but  should  not  be  continued  for  more  than  a  week. 
It  may  be  followed  by  an  iron  tonic.  The  diet  should  consist  of  flmds  and  sops, 
beef  tea  and  other  nourishing  liquids  being  given  freely,  especially  m  those 
cases  where  the  disease  occurs  in  the  poorly  nourished  and  underfed.  Th.s 
treatment  will  usually  suffice  to  arrest  the  disease  ;  but  once  the  bone  becomes 
seriously  involved,  in  some  cases  nothing  seems  to  have  any  effect.  Strong 
nUric  acid,  carbolic  acid,  &c.,  seem  to  have  little  power,  and  the  purvflent 
r^filtration  only  ceases  when  the  whole  bone  has  been  desti-oyed.    These  plans 
shou  d  howe^r,  be  carefully  tried,  chloroform  being  of  course  given,  and 
subsequently  there  should  be  very  frequent  cleansing  of  the  mouth  with  equal 
.  Dr  Angel  Money  has  reported  a  case  eoming  on  after  typhoid  and  affecting  the 
upper  jaw.    The  lower  jaw  is  the  one  most  commonly  attacked. 
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parts  of  rectified  spirit  and  water.  As  soon  as  the  disease  has  ceased  to 
spread,  any  loss  of  bone  or  teeth  should  be  supplied  by  a  plate  with  artificial 
teeth,  to  prevent  falling  in  of  the  lips  and  the  prematurely  senile  appearance 
thus  produced.  Even  where  the  alveolus  alone  is  destroyed,  since  no  new 
formation  of  bone  occurs  the  permanent  teeth  are  often  loosened  and  fall 
out.    (F.  4,  F.  3,  F.  5.)_ 

Alveolar  Abscess  is,  as  might  be  expected,  a  very  common  result  of  the 
neglect  or  mismanagement  of  carious  teeth.    After  an  attack  of  toothache 
the  pain  may  completely  subside,  and  swelling  of  the  face  over  either  the  upper 
or  lower  jaw  rapidly  come  on.    This,  of  course,  means  that  the  inflammatory 
process — hitherto  limited  to  the  alveolus,  and  hence  giving  rise  to  great 
pain,  because  there  is  great  tension  on  a  large  nerve — has  extended  to 
the  soft  parts  covering  the  bone  by  escape  of  the  pus  from  the  alveolus. 
The  pain  is  greatly  lessened,  or  ceases  altogether.    The  condition  is  thought 
of  little  importance,  and  no  steps  are  taken  to  obtain  advice,  as  there  is 
no  longer  pain,  and  a  swelled  face  is  looked  upon  as  the  natural  and  proper 
ending  of  a  toothache.    No  doubt  most  of  these  cases  get  perfectly  well, 
at  least  for  a  time,  for  the  abscess  bursts  either  by  the  side  of  the  tooth 
or  more  often  through  the  alveolus  and  gum,  and  discharges  itself  into 
the  mouth.    Finally,  the  abscess  closes  up,  and  all  remains  quiet  till  some 
failure  of  health  or  some  irritation  rouses  the  carious  tooth  to  another 
outbreak.    In  not  a  few  cases,  however,  neglect  to  remove  the  source  of 
irritation — i.e.  the  carious  tooth— gives  rise  to  one  or  other  of  the  following 
troubles.    Often  a  sinus  remains  inside  the  mouth  leading  through  the 
alveolus  to  the  fang  of  the  dead  tooth,  and  a  constant  discharge  of  a  small 
quantity  of  foul  pus  takes  place  within  the  mouth.    Such  a  condition  cannot 
but  be  prejudicial  to  a  child's  health.    The  breath  is  foul,  and  the  foul  fluid 
is  swallowed,  poisoning  alike  the  lungs  and  stomach,  and  often  a  child  is 
kept  ailing  for  months,  for  want  of  extraction  of  a  carious  tooth.    In  other 
cases,  the  abscess  tracks  to  the  surface  and  is  allowed  to  burst  there,  giving 
rise  often  to  a  lifelong  disfigurement,  in  the  shape  of  a  depressed  scar  over 
the  upper  or  lower  jaw.    Or,  again,  a  chain  of  enlarged  lymphatic  gland  or 
a  glandular  abscess  owes  its  origin  to  neglect  of  a  carious  tooth  or  alveolar 
abscess.   Necrosis  ofthe  jaw  often  results  from  similar  neglect.  Occasionally, 
too,  we  see  cases  of  antral  abscess  in  children  as  a  result  of  extension  of 
mischief  from  a  tooth,  though  it  is  perhaps  less  common  in  children  than  we 
might  expect.    There  is  a  most  unreasonable  objection  both  on  the  part  of 
parents  and  of  some  dentists  to  extraction  of  teeth,  e\en  if  they  are  ex- 
tensively carious,  and  even  if  they  are  only  temporary  teeth.    It  is  difficult 
to  believe  that  the  retention  of  a  dead  or  carious  temporary  tooth  can  do  any- 
thing but  harm  to  the  jaw  and  the  underlying  permanent  teeth.    It  is  perhaps 
still  more  difficult  to  understand  the  principle  on  which  objection  is  made 
to  the  removal  of  a  tooth  while  there  is  an  abscess  present,  yet  it  often 
happens  that  delay  is  urged  till  the  abscess  is  well.    In  all  cases  a  carious 
temporary  tooth  should  be  remo\  ed  at  the  least  sign  of  inflammation  about 
>t  or  If  It  causes  foul  breath.    In  all  cases  a  tooth  that  has  giv  en  rise  to  an 
alveolar  abscess  should  be  remo\'ed,  and  if  its  extraction  does  not  empty 
the  abscess  a  free  opening  should  be  made  inside  the  mouth,  and  the  abscess 
cavity  and  the  whole  mouth  frequently  washed  out  with  some  antiseptic  lotion 
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till  all  is  well  again.  On  no  account  sliould  an  al)scess  be  allowed  to  track  ' 
towards  the  surface  of  the  face,  nor  should  any  tooth  be  allowed  to  remain 
in  the  jaw  with  a  sinus  leading  down  to  its  fang.  If  antral  abscess  is  met 
with,  or  necrosis  of  the  jaw,  they  must  be  dealt  with  by  the  ordinary  methods, 
bearing  in  mind  the  softness  and  thinness  of  children's  bones.  We  had  in 
1895  under  our  care  a  child  with  extensive  tuberculous  disease  of  both 
antra,  which  proliably  arose  from  the  irritation  of  carious  teeth. 

Gangrenous  Stomatitis.  Cancrum  Oris. — Cancrum  oris  occurs  almost 
invariably  in  squalid,  half-starved  children  after  some  of  the  exanthemata  ; 
sometimes,  however,  it  seems  to  have  no  such  predisposing  cause.  The 
disease  begins  as  an  inflamed  spot  on  the  inner  surface  of  the  cheek  or  upon 
the  gum,  the  mischief  rapidly  spreads,  both  in  depth  and  area,  and  the  whole 

thickness  of  the  cheek  and  gum  becomes 
involved.  On  the  outer  surface  the  cheek 
is  swollen,  shining,  stiff,  and  pale,  or 
sometimes  dark  red,  its  vessels  are 
thrombosed,  and  soon  a  black  spot  ap- 
pears in  the  centre  of  the  pale  waxy 
area  ;  the  cheek  is-  perforated,  the  black 
spot  becomes  a  definite  slough  which 
partially  separates.  Then  the  edges  of 
the  gap  become  black  and  the  sloughing 
spreads,  preceded  by  a  zone  in  which 
the  skin  is  pale  and  oedematous.  In 
severe  cases  the  whole  side  of  the  face  is 
rapidly  destroyed,  the  gums  slough  away, 
the  jaw  necroses,  and  the  teeth  drop  out. 
There  is  intense  fcetor  of  the  discharge 
and  breath,  which  poisons  the  child,  fre- 
cjuently  causing  pneumonia  and  death 
before  the  process  is  complete.  Sir  S. 
Wilks  considers  that  w-hen  the  sloughing 
attacks  the  gum  first,  it  may  be  only  an 
aggravated  form  of  the  ulceration  met 
with  in  a  late  condition  of  scarlet  fever  ;  this  is  seen  usually  in  the  lower 
jaw,  while  in  true  cancrum  oris  the  upper  jaw  IS  attacked  ' 

in  a  fair  number  of  instances  the  process  is  arrested  and  the  sloughmg 
ceases,  the  parts  clean  up  and  heal  rapidly,  leaving,  of  course,  a  more  or 
less  severe  deformity.  In  fatal  cases  death  is  due  to  exhaustion  or  septic 
pneumonia.    The  amount  of  pain  and  distress  suffered  is  variable,  sometimes 

but  little  of  either  exists.  .  ■      •     ,     r      1  1 

rm^/;/^^;^/.-The  treatment  of  cancrum  oris  consists  in  the  free  local 
application  of  the  actual  cautery,  or,  better,  of  pure  nitric  acid.  The  chi  d 
should  be  put  under  chloroform  and  the  parts  carefully  dried  with  lint, 

cks  d  pped  in  strong  nitric  acid  should  then  be  rubbed  well  into  the 
edge  o  the  sloughing  parts  and  over  the  surface  of  the  gums,  after  cutting 
away  any  loose  sloughs  and  removing  sequestra.    Care  must,  of  course,  be 

1  An  excellent  description  and  figure  are  given  in  Mr.  Cooper  Forster's  book  on  the 
Surgical  Diseases  of- Children. 


Fig.  14. -Deformity  resulting  after  recovery 
from  cancrum  oris  ;  subsequently  remedied 
by  a  plastic  operation.  Dr.  Wilkinson's 
case. 
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taken  not  to  allow  the  acid  to  run  over  the  sound  skin.  Several  applica- 
tions of  the  acid  should  be  made,  the  parts  being  dried  after  each.  After- 
wards, a  little  iodoform  should  be  powdered  on  and  the  surface  smeared, 
well  with  carbolic  oil.  No  less  important  than  the  local  treatment  is  the 
free  administration  of  stimulants  and  abundant  nourishment.  As  much 
wine  or  brandy  as  the  child  will  take  (about  3-4  oz.  of  brandy  m  twenty- 
four  hours  for  a  child  of  five  years),  carbonate  of  ammonia  and  bark,  eggs 
beaten  up  with  milk,  strong  soup  and  meat  extracts  should  be  given.  In 
these  cases,  as  in  phlegmonous  erysipelas,  patients  seem  to  be  able  to  take 
almost  an  unlimited  amount  and  to  thrive  on  it.  Opium  should  be  given, 
but  with  caution,  as  it  is  not  always  well  borne.  If  the  child  recovers,  the 
deformity  is  often  remediable  to  a  considerable  extent  by  a  plastic  operation. 
Perhaps  the  most  troublesome  after-condition  is  closure  of  the  mouth  by 
adhesions  ;  an  attempt  to  prevent  this  should  be  made  during  healing  by 
the  use  of  screw  gags  or  mouth-openers,  and  later,  by  division  of  the  scar 
tissue  ;  in  some  cases  even  section  of  the  jaw  and  the  establishment  of  a 
false  joint  may  be  required.  It  must  be  confessed,  however,  that  the  treat- 
ment of  this  cicatricial  contraction  is  far  from  satisfactory,  and  often  no 
permanent  good  result  is  obtained. 

Some  cases  of  cervical  cellulitis  (so-called  angina  Ludovici)  closely  re- 
semble cancrum  oris  in  their  results.    (See  p.  262.) 

Acute  Tonsillitis.— It  is  hardly  possible  to  exaggerate  the  importance 
of  a  thorough  examination  of  the  throat  of  a  feverish  child,  especially  when 
the  cause  of  its  illness  is  not  obvious.  A  child,  more  particularly  a  young  one, 
does  not,  like  an  adult,  volunteer  the  information  that  its  throat  is  sore  and 
painful  during  the  act  of  swallowing,  and  will  even  deny  that  it  is  sore  when 
It  is  actually  suffering  from  severe  tonsillitis.  Without  a  careful  examina- 
tion It  is  quite  possible  to  overlook  not  only  tonsillitis  but  scarlet  fever  or 
diphtheria,  especially  if  there  is  some  chest  complication  present  to  throw 
the  observer  off  his  guard  ;  or  he  may  come  to  the  conclusion  that  a  case  of 
submaxillary  '  mumps,'  or  croupous  pneumonia  with  physical  signs  delayed 
IS  a  case  of  scarlet  fever.  Any  one  who  has  had  any  experience  of  a  fever 
hospital  will  be  able  to  call  to  mind  many  cases  where  errors  have  been 
made  through  neglecting  to  examine  the  tonsils  or  from  want  of  knowledge 
01  their  appearance  in  health  and  disease. 

Children  are  ^el•y  liable  to  tonsillitis  in  its  broadest  sense,  and  this  is  in 
harmony  with  the  fact  that  the  lymphatic  system  during  childhood  is  ex- 
ln"'i  'fTi,"'^  ^""^  especially  prone  to  inflammation.    The  use  which  the 
ha  ,L   .        ""^^7^'"'         ^^"hatever  their  exact  function,  it  is  certain 
oarL  <?P  lymphatic  system,  and  they  have  been  justly  com- 

pared to  Peyers  patches,  inasmuch  as  they  resemble  them  in  structure,  con- 
sisting of  congenes  of  lymph  follicles  or  so-called  'solitary  glands'  Thev 

tL7'  '>''"P^  ^'""^^^  f'-^^ly  communicate 

ce  vic^^l  Vl^  .^^""^^^  Ph^^^y"^'         also  with  the  deep 

overed  w  th  de  "'Tf  -^"^'^^  J^^^-    '^heir  surfaces  are 

covered  with  deep  clefts  or  crypts  which  serve  to  increase  the  surface  of  the 

su  """r  P°i"t^  ^^^"ered  over  the 

surface.    One  of  the  functions  of  the  tonsils  is  probably  the  formation  of 
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leucocytes,  or  white  blood  corpuscles,  which  are  shed  into  the  salivary  secre- 
tion, and  the  cheesy  secretion  formed  during  inflammation  consists  princi- 
pally of  these  bodies.  Tonsillitis  occurs  under  the  influence  of  many  different 
conditions  during  childhood,  and  possibly  the  proneness  of  the  tonsils  t(j 
inflame  is,  in  part  at  any  rate,  the  result  of  their  position  at  the  entrance  of 
the  fauces,  where  the  various  forms  of  aerial  poisons,  bacilli  or  other  germs, 
would,  when  inhaled,  be  especially  likely  to  lodge.  Many  of  the  zymotif 
diseases  are  accompanied,  or,  what  is  a  very  significant  fact,  are  preceded, 
by  tonsillitis.  Thus  the  tonsils  are  the  seat  of  inflammation  in  scarlet  fever 
and  diphtheria.  Typhoid  fever  and  influenza  sometimes  commence  with  sore- 
throat,  measles  and  rotheln  are  mostly  attended  with  some  congestion  or 
catarrhal  inflammation  about  the  fauces.  The  tonsils  are  apt  to  become  in- 
flamed as  the  result  of  cold,  as  from  a  wetting  or  exposure  to  a  draught  or 


Fie.  I  Vertical  section  of  human  tonsil  (x  2a),  Landois  and  Stirling. 
I  crypt ;  2,  epithelium  Infiltrated  with  leucocytes  below  and  on  the  left, 
but  free  on  the  right  ;  3,  adenoid  tissue  with  sections  /,  /  /,  of  lymph 
follicles  ;  4,  fibrous  sheath  ;  5,  section  of  mucous  gland  duct  ^  6,  blood-vessel. 

keen  east  wind,  and  possibly  also  from  some  gastric  disturbance.  Many 
believe  that  tonsillitis  is  at  times  due  to  inhaling  sewer  gas  or  unwholesome 
smells.  It  also  appears  sometimes  to  precede  or  accompany  an  attack  of 
acute  rheumatism,  or  peri-endocarditis. 

The  record  of  tonsillar  complication  is  not  complete  without  reference 
to  the  epidemics  of  sore  throats  which  are  apt  to  occur  in  schools,  hospitals, 
and  other  public  institutions,  or  wherever  many  children  are  brought 
together  Some  of  these  epidemics  have  appeared  to  be  modified  scarlet 
fever,  diphtheria,  or  influenza,  as  proved  by  their  belonging  to  a  scarlatinal 
or  diphtheritic  epidemic  which  was  coexistent  in  the  neighbourhood  or  pre- 
ceded or  followed  the  epidemic  of  sore  throat.  But  in  other  cases  it  has 
been  clearly  shown  that  there  is  an  epidemic  or  infectious  form  of  sore  throat 
which  closely  resembles  both  scarlet  fever  and  diphtheria,  but  which,  while 
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similar  in  many  respects,  is  actually  distinct,  as  shown  by  its  not  protecting 
from  either  of  the  above  diseases.^  In  some  of  these  attacks  of  tonsillitis, 
streptococci,  pneumococci,  colon-bacilli,  and  other  organisms  have  been 
found,  while  the  D-bacillus  has  been  absent.  Some  cases  of  epidemic  sore 
throat  have  apparently  been  traced  to  the  consumption  of  the  milk  of  cows 
suffering  from  '  foot  and  mouth '  disease.  Whenever  sore  throats  occur  in  a 
household  or  school,  the  possibility  that  they  are  the  result  of  the  scarlatinal 
or  diphtheritic  poison  should  always  be  kept  in  view,  while  at  the  same  time 
the  milk  supply  and  the  sanitary  condition  of  the  establishment  should  be 
carefully  investigated.  In  an  epidemic  of  feverish  sore  throats  occurring  on 
one  occasion  at  the  Manchester  Children's  Hospital,  one  case  was  compli- 
cated with  pneumonia  and  another  had  pericarditis.  The  epidemic  was 
probably  due  to  influenza. 

To  whatever  cause  the  tonsillitis  is  due,  whether  sporadic  or  epidemic, 
the  symptoms  are  mostly  the  same.    The  attack  usually  begins  suddenly, 


^''^fwnT^'^"/^''^""","''''-  '"^Sed  three  years  ;  h,  child  aged  four  years.  These 

two  cases  belonged  to  an  epidemic  of  sore  throats  ;  scarlet  fever  was  not  certainlv 
excluded,  but  m  no  case  was  there  a  rash.  certainly 

though  it  is  often  preceded  for  afew  hours  bya  feeling  of  soreness  in  swallow- 
Unhke  scarlet  fever,  ,t  is  usually  unattended  by  vomiting  ;  the  evening 

sZch  socrot"'  '''^  ^""^-'^  "'-^  ^^^-^^'^^         ^-^d,  thert 

iDDe^an..        V  ^  P°'"t^  ^^ke  their 

(See  fir,  c%  ''T.  '-^^"1^  of  secretion  retained  in  the  crypts. 

Inr.!  ^'  "  ''"^         ^^ot  become  of  a  '  strawbeiTv  ' 

appearance  as  u.  scarlet  fever.  In  some  cases,  instead  of  the  j^e  low  poims 
seen  on  the  tons,ls  there  is  a  yellowish  exudation  formed  by  the  coalescence 

?he  intmmlrv  '  ^"^'^'"'^"^^  "^^>' ^-^"^^^-^^l  -'^1^  -  brush 

mflammato.y  lesion  remains  for  the  most  part  tonsillar,  and  shows  but 

'  Vide  Tonsillitis  in  Adolescents,  C. Haig-Brown,  M.D. 
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little  tendency  to  spread  and  involve  the  nasal  mucous  membrane  or  the  middle 
ear,  and,  while  the  glands  at  the  angle  of  the  jaw  may  become  enlarged, 
they  are  not  hard  or  surrounded  by  cellulitis.  There  is  no  true  ulceration  of 
the  tonsils  or  sloughing  of  the  palate.  The  temperature  remains  remittent 
for  a  few  days,  gradually  returning  to  normal. 

Such  is  the  clinical  history  of  an  attack  of  acute  catarrhal  tonsillitis,  but 
it  must  be  remembered  that  many  such  attacks  are  exceedingly  mild,  and 
are  accompanied  by  l3ut  little  pyrexia,  and  may  perhaps  come  and  go 
without  much  complaint  being  made  about  them.  Acute  tonsillitis  from  any 
cause  is  apt  to  leave  the  tonsils  enlarged,  and  the  mucous  membrane 
covering  them  in  a  condition  of  chronic  catarrh.  Repeated  attacks  in 
children  liable  to  glandular  swelling,  accompanied  as  they  are  by  catarrh 
of  the  naso-pharynx  in  many  cases,  give  rise  to  various  troubles  which  will 
be  described  later. 

Diagnosis. — The  most  important  question  to  consider,  when  called  to 
see  a  case  of  tonsillitis,  is  whether  scarlet  fever  and  diphtheria  may  be 
excluded  with  certainty  ;  as,  if  they  can,  it  is  tolerably  certain  that  the  case  is 
not  one  which  will  give  rise  to  any  anxiety  either  on  account  of  the  patient 
himself  or  his  friends.  Unfortunately,  however,  it  is  not  often  possible  to 
express  an  opinion  without  misgivings  ;  that  which  appears  to  be  a  simple 
tonsillitis  maybe  scarlatinal  or  diphtheritic  in  origin.  It  need  hardly  be  said 
that  the  child  suffering  from  tonsillitis  should  be  stripped  and  a  careful 
examination  made  of  the  surface  of  the  body  by  a  good  light  in  order  to 
detect  a  rash,  and  the  faintest  rash  would  necessarily  arouse  suspicion.  In 
the  absence  of  a  rash  a  certain  diagnosis  is-  often  impossible,  but  glandular 
enlargement,  discharge  from  the  nose,  much  redness  of  the  fauces  with 
yellow  exudation  on  the  tonsils,  true  ulceration  of  the  tonsils  or  soft  palate 
or  otitis,  if  present,  would  make  the  diagnosis  of  scarlet  fever  a  probable 
one.  Should  desquamation  follow,  if  it  is  certain  there  has  been  no  rash,  it 
is  of  no  diagnostic  importance.  If  nephritis  occur  in  the  third  week,  it 
points  to  the  scarlatinal  nature  of  the  attack  as  beyond  doubt.  A  strawberry 
tongue  is  rarely  present  in  the  absence  of  a  rash.  The  difficulty  of  diagnosis 
between  mild  diphtheria  and  tonsillitis  accompanied  by  greyish  exudation  is 
hardly  less  than  that  between  tonsillitis  and  scarlet  fever  in  the  absence  of 
a  rash.  Albuminuria,  nasal  discharge,  glandular  enlargement  and  celluHtis, 
and  the  presence  of  Loeffliei-'s  bacillus  in  the  exudation,  all  point  to  diph- 
theria ;  if  paralysis  follow,  the  diagnosis  of  diphtheria  is  certain.  In  all 
doubtful  cases  swabs  should  be  taken  of  the  secretion  and  submitted  for 
bacterial  examination.    (See  Diphtheria.) 

Treatment.— Y^w^x^j  attack  of  tonsillitis  during  childhood  should  be 
treated  not  only  with  respect  but  with  suspicion,  and  the  case  should  at 
once  be  isolated  as  far  as  it  is  possible  to  do  so.  It  should  constantly  be 
before  the  mind  of  the  practitioner  that  the  case  may  be  one  of  abortive 
scarlet  fever  or  diphtheria,  and  that  the  next  case  to  which  he  is  called  m 
the  same  household  may  be  a  genuine  attack  of  one  of  the  above  zymotic 
diseases  It  is  always  wise,  when  called  to  such  cases,  to  give  a  guarded 
diagnosis  and  prognosis  until  the  case  has  been  under  observation  for  a  few 
davs  The  patient  is  to  be  confined  to  his  room  or  to  his  bed,  according 
to  the  severity  of  the  attack,  and  his  diet  should  consist  of  milk,  beef  tea, 
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and  sops.  If  there  is  much  pain  in  swallowing,  hot  foliientations  medicated 
with  belladonna  or  opium  may  be  applied  externally  and  renewed  at  frequent 
intervals.  The  tonsils  should  be  painted  with  a  solution  of  boro-glyceride 
m  water  (1-12),  of  iodine  gr.  ij,  glycerine  5j,  and  water  5]  ;  black  currant 
:elly  or  lozenges  are  also  useful.  Salines,  such  as  the  citrates  or  chlorates 
i)f  the  alkalies,  combined  with  aconite  or  salicylate  of  soda,  if  there  is 
much  fever,  maybe  given  during  the  febrile  stage;  acids,  and  cinchona 
during  convalescence.  (F.  7,  F.  8.  F.  9,  F.  10.)  If  diphtheria  is  prevailing 
in  the  district  it  is  wise  to  inject  antitoxin  at  once  instead  of  delaying  it 
till  the  results  of  a  bacterial  examination  are  to  hand. 

Chronic  Tonsillitis — So-called  chronic  tonsillitis,  or  tonsillar  hyper- 
irophy,  is  a  very  important  child's  disease,  though  by  no  means  limited  to 
I  hildhood.  The  affection  consists  in  an  actual  overgrowth  of  tonsillar 
adenoid  tissue,  so  that  the  tonsils  become  greatly  enlarged  and  project  as 
rounded  or  irregular  masses  in  various  directions.  Most  commonly  they 
■row  inwards  towards  the  middle  line,  and  may  reach  such  a  size  as  to  meet 
and  be  flattened  by  mutual  pressure  ;  they  may  then  almost  completely 
l)lock  the  orifice  of  the  pharynx.  In  other  instances  they  enlarge  vertically 
and  become  large  oval  masses  projecting  far  down  into  the  pharyixx  and 
upwards  and  backwards  towards  the  posterior  nares.  In  other  cases  again 
they  protrude  outwards,  separating  the  la^'ers  of  the  soft  palate  and  forming 
a  bulging  mass  on  the  roof  of  the  mouth.  Sometimes  the  surface  is  almost 
smooth,  marked  only  by  the  orifices  of  the  tonsillar  crypts,  and  sometimes  it 
is  quite  rugged  and  irregular. 

The  causes  of  chronic  enlargement  of  the  tonsils  are  probably  the  various 
irritations,  mechanical  and  other,  to  which  they  are  exposed,  just  as  in  the 
cases  of  masses  of  lymph  gland  tissue  elsewhere. 

The  overgrowth  is  often  accompanied  by  recurrent  attacks  of  acute  in- 
flammation ;  in  other  cases  there  is  no  pain  or  acute  distress  at  any  time 
I  he  secretion  of  the  mucous  glands  maybe  retained,  and  thick  pellets  of 
inspissated  matter  be  shut  up  in  the  crypts.  Occasionallv,  on  examining 
tlie  region  of  the  tonsil,  instead  of  the  usual  appearance,  a  large  yellow  mass 
will  be  seen  blocking  up  the  whole  of  that  side  of  the  pharynx  :  it  is  soft  and 
'Actuating  and  on  incision  gives  exit  to  a  large  quantity  of  thick  of 
■MUCUS,  pus,  cholesterine,  &c.  This  condition  we  have  sometimes  thought 
'  be  a  congenital  mucoid  cyst.  It  is  rather  alarming  at  first  sight,  and  looks 

.!  nsill  ?'f     T^'l  °^  hmstmg.    The  symptoms  are  those  of 

I'-nsillai  hypertrophy  with  more  or  less  dysphagia. 

The  ordinary  enlarged  tonsil  is  usually  pale,  and  in  old  cases  hard  and 
r,ie  imes  almost  cretaceous.    The  enlargement  may  be  found  at  any  age 
'  om  birth  (being  sometimes  congenital)  to  puberty,  or  more  rarely  later  ;  it 
P  esen    tol'ln  ^>™Pt°'"^'  '^^o^t  of  which  are  usually 

'  hinJ  a^nd  '  ^''^"^  obstruction  to 

ea  hmg  and  consequent  imperfect  aeration  of  the  blood,  also  imperfect 

ath^  ^--^^^  mouth  is  kept  open,  the 

1  av  Iv  h„    ''TT"  ^'^'P  These  children  usually  sleep 

ometl  '^"''^'"^  ^l^^P  ^  incontinence  of  urine's 

ro  To  theT'  '  ''''  ^"PP'y  °f  '-P--f-tly  aera  ed 

to  the  nervous  centres.    There  is  usually  chronic  nasal  and  often 
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aural  catarrh,  from  the  extension  of  irritation  from  the  tonsils  to  the  neif^h- 
bouring  mucous  surfaces.  The  speech  is  nasal  and  indistinct,  the  chest  is 
often  ill-developed,  pigeon-breasted,  or,  as  pointed  out  by  Lambron,  has 
the  diaphragmatic  constriction  (M.  Mackenzie).  Recurrent  acute  tonsillitis 
is  generally  complained  of,  but  there  is  seldom  constant  dysphagia  ;  there 
is  an  increase  of  the  pharyngeal  mucus  due  to  catarrh,  and  the  breath  ih 
often  foul.  The  actual  dwarfing  and  stunting  from  this  condition  is  some- 
times very  marked. 

It  is  in  our  experience  true  that  enlargement  of  the  tonsils  is  nearly 
always  accompanied  by  the  presence  of  the  closely  allied  adenoid  vegetation 
in  the  naso-pharynx,  to  be  mentioned  presently.  Occasionally,  however, 
either  may  exist  without  the  other.  The  lingual  tonsil  appears  to  be  much 
less  often  affected,  or  at  any  rate  it  very  seldom  gives  rise  to  any  symptoms. 
We  think  it  is  more  common  to  find  adenoid  growths  without  enlargement 
of  the  tonsils  than  hypertrophic  tonsils  without  adenoids. 

Treatinent. — Chronic  tonsillar  hypertrophy,  when  once  well  established, 
is  little  affected  by  mere  local  applications  or  constitutional  treatment  ;  it  is 
only  during  an  attack  of  acute  inflammation  that  good  can  be  done  by  such 
means.  In  the  early  stages  of  the  affection  astringents,  such  as  glycerine  of 
tannin,  and  tonics  sometimes  succeed.  The  only  efficient  mode  of  treat- 
ment is  by  removal  ;  caustics  and  the  actual  cautery  are  inferior  methods  of 
obtaining  the  same  result. 

For  that  form  of  enlargement  in  which  the  tonsils  project  inwards,  or 
inwards  and  downwards,  nothing  is  so  efficient,  simple,  or  easy  as  removal 
with  the  guillotine.!  Chloroform  should  be  given  as  a  rule.  It  is  not  only 
kinder,  but  it  enables  the  operator  fully  to  examine  and  deal  with  the  adenoid 
masses  as  well  as  with  the  tonsils. 

As  much  tonsil  as  can  be  readily  removed  should  be  taken  away,  but  it 
is  not  necessary  to  remove  the  whole  gland  ;  the  part  left  behind  usually 
soon  shrinks.    Both  tonsils,  if  enlarged,  should  be  removed  at  one  sitting. 

The  guillotine  cannot  be  satisfactorily  used  unless  the  tonsils  project 
considerably  towards  the  middle  line  ;  in  many  cases,  however,  its  use  may 
be  made  easier  by  pressing  the  tonsil  inwards  with  the  finger  applied  to  the 
neck  just  in  front  of  and  below  the  angle  of  the  jaw.^-  Where  the  over- 
growth is  outwards  and  the  guillotine  cannot  grasp  the  tonsil,  the  vulsellum 
and  the  blunt-pointed  bistoury  must  be  used,  care  being  taken  to  keep  the 
edge  of  the  knife  turned  somewhat  inwards.  In  some  few  cases  even  this 
is  impracticable,  and  it  is  only  in  those  rare  instances  that  puncture  with 
the  Paquelin  cautery  should  be  employed  ;  the  cautery  may  be  thrust 
through  the  anterior  pillar  of  the  fauces,  or  directly  into  the  gland  between 
the  pillars  at  one  or  two  points  ;  shrinking  is  said  usually  to  follow.  Potassa 
fusa  is  sometimes  used,  but  is  dangerous  and  tedious  ;  scraping  away  the 
tonsil  with  a  sharp  spoon  is  the  best  plan  if  the  gland  is  very  friable  and 
soft. 

1  Fahnestock's  is  the  one  that  we  prefer,  though  it  is  a  somewhat  delicate  instrument 
and  liable  to  get  out  of  order;  those  usually  sold  are  too  largo  and  clumsy  for  con- 

"""t TheTonsil  cannot  be  felt  externally,  but  a  lyn,phatic  gland  lies  just  on  its  outer  side, 
and  when  enlarged  is  often  mistaken  for  the  tonsil  (Treves). 
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Removal  of  enlarged  tonsils  while  acutely  inflamed  is  usually  condemned. 
We  have,  however,  done  it  with  great  rehef  to  the  patient  ;  it  is,  of  course, 
very  painful  for  a  few  minutes. 

After  removal  some  swelling  often  follows,  and  may  last  for  a  week  or  so, 
but  then  subsides.  After  free  removal  the  enlargement  rarely  recurs.  We 
ha\  e,  however,  seen  two  or  three  instances  where  a  re-growth,  larger  even 
than  the  original  one,  has  appeared  after  a  lapse  of  some  months.  We  should 
be  inclined  to  look  with  suspicion  upon  such  cases  as  possibly  indicating  a 
tendency  to  lymphomatous  growth  elsewhere. 

We  have  unintentionally  enucleated  a  tonsil  with  the  guillotine  on  several 
occasions,  the  whole  gland  coming  away  entire  instead  of  being  cut  through  ; 
the  result  was,  of  course,  satisfactory.  It  has  recently  been  proposed  to 
revive  the  old  method  of  enucleation,  but  we  think  in  the  majority  of  cases 
it  will  not  be  found  practicable. 

After  the  operation  iced  milk  only  should  be  allowed  for  the  first  day, 
and  milk  and  soft  food  for  the  next  day  or  two  ;  after  this  the  ordinary  diet 
may  be  gradually  resumed.  Painting  the  tonsils  with  glycerine  of  tannin 
after  the  operation  is  perhaps  useful.  Sometimes  a  whitish  deposit  of  lymph 
on  the  cut  surface  of  the  tonsil  appears  after  the  operation,  and  may  cause 
unnecessary  anxiety  as  to  a  diphtheritic  infection  of  the  wound. 

We  have  never  seen  bleeding  follow  the  operation  to  any  serious  extent  ; 
when  it  does  occur  it  usually  arises  from  injury  to  the  pillars  of  the  fauces,' 
which  are  sometimes  stretched  over  the  tonsil  so  tightly  as  to  be  indistinct.' 
A  little  ice  to  suck  is  all  that  is  needed  in  most  cases  ;  should  there  be  any 
severe  bleeding,  pressure  or  the  application  of  the  cautery  might  be  required. 
Injury  to  the  carotid  is,  of  course,  out  of  the  question. 

The  argument  against  the  excision  of  tonsils,  that  the  overgrowth  sub- 
sides as  the  child  grows  up,  is  altogether  invalid  in  any  severe  case,  for  the 
mischief  to  the  general  development,  and  often  to  the  hearing  power  is 
done  before  the  tonsils  subside.  There  is  no  foundation  for  the  idea  that 
any  wasting  of  the  testes  occurs  from  the  removal  of  the  tonsils  ;  it  is  much 
more  likely  that  a  lack  of  development  should  be  due  to  the  tonsillar 
enlargement  than  the  rex  erse.  The  operation  is  an  altogether  harmless  and 
benencial  one. 

Tonsillar  calculus  is  a  very  rare  condition  due  to  collection  of 
secretion  of  inflammatory  material  and  subsequent  calcareous  degeneration  • 
the  tonsil  -s  enlarged  hard,  and  often  painful,  the  calculus  can  be  felt  with 
a  probe,  and  should  be  turned  out  of  its  cavity. 

For  the  connection  of  tonsillitis  with  adenitis,  the  reader  is  referred  to 
the  chapter  on  Diseases  of  the  Lymphatic  Glands! 

Enlarged  Vvuia.-The  uvula  is  sometimes  acutely  inflamed  as  part  of 

Zal  o  '"f  P^P'^'°"^^  «f  the  uvula, 

with  T  ht  r   ?  ^--^-/^^-It  happens  that  a  child  is  brought 
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tonsil,'  or  '  Lusc/ilcdfs  tonsil^  so  called.  This  condition,  which  was  first 
described  by  Meyer,  is  very  common  in  childhood  and  is  often  overlooked  ; 
it  is,  however,  readily  found  out  and  treated  if  its  symptoms  are  remem- 
bered. Since  the  'pharyngeal  tonsil'  is  a  lymphatic  structure,  it  is  likely 
to  become  enlarged  as  a  result  of  irritation  in  its  neighbourhood.  Chronic 
nasal  catarrh  with  retained  secretion  or  chronic  pharyngitis  with  perhaps 
retention  of  mucus  in  the  median  naso-pharyngeal  recess  may  cause  or 
keep  up  such  enlargement.  When  a  child  suffers  from  chronic  nasal 
obstruction  due  either  to  the  catarrh  or  the  enlarged  adenoid  growths,  the 
difficulties  already  mentioned  as  arising  from  overgrowth  of  the  tonsil  will 
occur.  Further,  the  growth  of  the  nasal  cavities  and  of  the  palate  and 
alveolar  arch  is  often  impeded,  and  a  narrow  high  arch  and  compressed  jaw 
may  be  the  result.    (G.  A.  W.) 

The  impediment  to  respiration,  especially  if  tonsillar  enlargement  co- 
exists, is  considerable,  and  apparently  croupy  attacks  and  asthma  may  be 
due  to  or  at  least  associated  with  the  presence  of  adenoid  vegetation.  The 
cjuestion  of  the  association  of  the  adenoid  growths  and  tonsillar  enlarge- 
ment with  tuberculosis  has  been  much  discussed,  and  it  may  at  least  be 
said  that  the  lymphatic  tissue  is  markedly  liable  to  suffer  from  irritation  in 
the  subjects  of  both  conditions,  and  that  respiratory  obstruction  is  likely  to 
affect  injuriously,  in  a  high  degree,  those  who  are  tuberculous.  Chronic 
tuberculosis  of  the  cervical  lymphatic  glands  is  undoubtedly  a  result  of  the 
enlargement  of  the  faucial  and  pharyngeal  tonsils. 

A  finger  passed  back  into  the  pharynx  and  turned  up  behind  the  soft 
palate  to  the  posterior  nares  will  feel  the  warty,  sessile,  or  pedunculated 
masses  about  the  upper  surface  of  the  pharynx  and  round  the  posterior 
nares,  often  almost  completely  blocking  the  apertures.  An. excellent  oppor- 
tunity of  seeing  these  growths  is  afforded  by  cases  of  cleft  palate,  in  which 
they  are  nearly  always  well  marked. 

These  excrescences  bleed  readily,  but  are  not  tender  to  the  touch.  In 
such  cases,  the  vegetation  should  be  scraped  away  with  a  Gottstein's  curette. 
Meyer's  ring  scraper  and  Lowenburg's  forceps  are  sometimes  useful,  the 
latter  especially  if  the  growths  are  very  tough.  It  is  far  better  in  these 
cases  to  give  chloroform  and  do  the  operation  thoroughly  than  waste  time 
and  trouble  by  incomplete  scrapings  with  the  finger-nail  or  applications  of 
the  cautery  or  other  such  means.  If  done  thoroughly  by  the  method 
recommended,  it  is  very  rarely  necessary  to  repeat  the  operation,  though 
occasionally  growths  so  small  as  to  escape  removal  subsequently  enlarge 
and  require  treatment.  It  is  best  to  operate  with  the  child's  head  thrown 
well  back  over  the  end  of  the  table  so  that  no  blood  trickles  into  the  air 
passages.  This  operation  is  one  that  should  be  strongly  insisted  upon  ;  it 
remo\'es  the  source  of  many  troubles  and  much  weak  health.  Though 
apparently  a  good  deal  of  blood  is  lost  at  one  of  these  operations,  the 
amount  is  not  so  large  as  it  seems,  since  a  good  deal  of  mucus  and  saliva  is 
mixed  with  it.  Occasionally,  though  very  rarely,  severe  bleeding  has 
followed  the  operation,  and  we  were  told,  in  a  case  operated  on  by  ourselves, 
that  bleeding  came  on  in  sufficient  quantities  to  cause  blanching  of  the 
child's  face.  Pressure  with  an  astringent  compress  at  once  stopped  the  flow. 
It  is  always  well  to  warn  the  friends  after  this  operation  that  the  child  is 
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likely  to  vomit  blood  which  has  been  swallowed  during  or  immediately  after 
the  scraping  or  excision,  and  it  is  only  in  the  event  of  further  bleeding  that 
anxiety  need  arise. 

The  affection  is  an  exceedingly  common  one,  and  may  be  met  with  at  all 
ages.  We  have  seen  it  in  quite  the  first  few  months  of  life,  and  we  believe 
it  is  sometimes  congenital.  No  treatment  except  mechanical  removal  is  to 
be  recommended,  though  the  application  of  caustics  may  in  some  cases  be 
effect ual.  In  early  cases  of  adenoid  growth  and  slight  nasal  obstruction, 
and  in  all  cases  after  operation,  exercises  adapted  to  develop  the  nasal 
fossiE  are  desirable.  The  child  should  be  taught  to  close  the  mouth  and 
breathe  deeply  through  the  nose,  practising  systematically  twice  or  three 
times  daily  for  a  specified  and  increasing  number  of  inspirations.  Improve- 
ment in  chest  capacity  as  well  as  in  that  of  the  nose  will  be  gained  by  such 
exercises. 

Pharyngitis  Ganeraenosa.—We  have  met  with  two  cases  of  pharyngitis 
in  which  extensive  ulceration  occurred,  and  which  did  not  appear  to  be  due 
to  diphtheria,  scarlet  fever,  or  other  zymotic  disease.  One  of  these  cases 
was  a  hitherto  healthy  boy  aged  nine  years  ;  there  was  little  fever,  but  much 
mduration  and  cellulitis  at  the  angle  of  the  jaws.  When  seen  by  one  of  us, 
It  was  impossible  even  under  chloroform  to  get  a  good  view  of  the  fauces  • 
there  were  one  or  two  smart  b^emorrhages  from  the  mouth,  presumably  from' 
ulceration.  He  was  apparently  recovering  when  a  sudden  hit;morrhage 
occurred,  evidently  from  the  throat,  and  proved  fatal  almost  immediately  • 
xiopost-mor/em  was  obtained.  In  the  second  case  there  were  no  haemor- 
rhages but  a  deep  ulceration  of  the  tonsils  and  pharynx  ;  the  disease  much 
resembled  in  its  onset  and  course  gangrenous  stomatitis,  and  pro\  ed  fatal 

Post-pharyngeal  Abscess.-Abscess  in  the  piievertebral  fascia  is 
usually  the  result  either  of  caries  of  the  cervical  spine  (see  .Spinal  Disease) 
or  of  suppuration  of  the  lymphatic  gland  in  this  region  from  irritation 
about  the  pharynx  or  posterior  nares.  The  symptoms  are  d^sphagia  and 
dyspncea,  with  pain  and  dribbling  of  saliva  or  nn.cus  ;  a  peculiar  nasal  or 
pala  al  resonance  m  the  cry  ,s  described  by  Politzer.-  On  examination  a  soft 
fluctuant  swelling  will  be  felt,  and  the  posterior  wall  of  the  phar^•nx  will  be 
seen  to  project  unduly,  and  possibly  the  yellowish  colour  of  "he  pus  mav  be 
seen  through  the  mucous  membrane.    When  the  abscess  is  due  to  sh  ip  e 

kninrrln"      ^''-^'^^^  -P---^^  through  the  mouth  with  a  gua  ded 
knife,  he  child  being  turned  on  its  face  as  soon  as  the  incision  is  made  to 
allow  the  pus  to  flow  out  readily.    We  hax-e  seen  post-pharynoeal  inflamml 
.on  w,thout  any  visible  pointing,  give  rise  to  so  much  dysp  ^ce^  t  to  rd^; 
tracheotomy  necessary.     Occasionally  a  large  mucous  cyst  such  as  tha 

'  Jahrbuchf.  Ki?iderhcilk.  B.  .vxi.  H.  i  2. 
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course  of  scarlet  fever  or  be  the  result  of  a  breaking-down  gumma.  Many 
cases  are  recorded  by  Bokai  as  idiopathic  ;  it  is  not  improbable  that  sonn 
of  these  were  glandular.    Wiel  gives  otitis  as  a  cause.    Convulsions,  facial 
paralysis,  great  swelling  of  the  neck,  and  spasm  of  the  sterno-mastoid  may 
sometimes  occur  (M.  Mackenzie).     The  disease  has  been  mistaken  for 
many  different  affections,  probably  most  often  for  croup.    Examination  of 
the  throat  by  the  eye  and  finger  will  always  clear  up  a  doubt  in  the  latei- 
stages,  though,  as  already  pointed  out,  the  diagnosis  may  be  very  obscure 
at  first.    Dr.  Vere  Pearson,  'Lancet,'  October  26,  1901,  in  recording  a 
number  of  these  cases,  points  out  that  many  of  them  are  overlooked,  and 
hence  the  mortality  is  high.     He  adds  'purulent  nasal  discharge'  is  a 
frequent  symptom  in  addition  to  those  mentioned. 

We  have  met  with  these  abscesses  in  quite  young  infants  as  well  as  in 
older  children.  All  Pearson's  cases  except  one  were  under  two  years  old. 
In  a  case  that  we  saw,  a  finger  passed  into  the  abscess  cavity  could  find  its 
way  between  the  vertebra  and  the  pharynx  upwards  nearly  to  the  base  of 
the  skull,  and  downwards  almost  to  the  root  of  the  neck.  The  abscess  was 
probably  the  result  of  suppuration  in  a  retro-pharyngeal  lymphatic  gland, 
and  caused  both  dysphagia  and  dyspnoea. 

Inflamed  post-pharyngeal  glands  may  cause  symptoms  some  days  before 
they  suppurate.  In  this  stage  no  fluctuant  swelling  can  be  found,  and  there 
will  be  no  dyspnoea.  In  one  case  we  saw  in  a  schoolboy  of  twelve  years 
convalescent  from  pneumonia,  there  was  a  temperature  of  103°  or  there- 
abouts for  nearly  a  week  before  a  swelling  appeared,  there  was  deep-seated 
pain  in  the  neck,  pain  on  moving  the  head,  and  some  pain  in  swallowing. 
When  first  seen  the  fauces  were  red  but  not  swollen  ;  later  there  was 
urgent  dyspnoea,  which  was  relieved  by  the  pus  being  evacuated.  The 
symptoms  at  first  suggested  otitis  with  suppuration  in  the  middle  ear. 

Retro-oesophageal  abscess  sometimes  occurs,  and  may  give  rise  to 
dyspnoea  necessitating  tracheotomy,  rarely  to  dysphagia  ;  it  may  be  due  to 
spinal  caries  or  extension  of  suppuration  from  other  parts.^    It  is  not  so 
common  in  children  as  the  retro-pharyngeal  abscess.    When  it  occurs  there 
is  swelling  on  both  sides  of  the  neck,  dryness  of  the  throat,  tenderness  and 
pain  on  movement,  with  fever  and  alteration  of  the  voice.    The  abscess 
may  burst  into  the  oesophagus  or  burrow  round  the  neck.  We  have  met  with 
three  cases  of  abscess  bursting  into  the  oesophagus  :  m  two  caries  of  the 
spine  and  in  the  other  tuberculous  gland  disease  was  the  cause  of  the 
abscess     According  to  Barthez  and  Rilliet,  a  form  of  dry  coryza,  with  even 
coma  or  convulsions,  may  occur,  and  the  onset  may  be  sudden.    After  the 
abscess  has  burst,  '  traction  diverticula,'  or  stricture  of  the  gullet,  may  result. 
Fomentations  and  feeding  by  enemata  or  an  oesophageal  tube  should  be  the 
early  treatment,  with  incision  at  the  posterior  border  of  the  sterno-mastoid 
as  soon  as  there  is  distinct  evidence  of  suppuration.       .   ,  ,^ 

Stricture  of  ffisophagus.- Apart  from  congenital  malformations 
oesophageal  obstruction  in  children  is  due  either  to  paralysis  or  to  cicatricial 
strictures,  resulting  usually  from  swallowing  hot  or  corrosive  liquids,  such  as 
po  a  h  hydrochloric  acid,  &c.  In  such  cases  there  is  immediate  danger  of 
suffocation  from  implication  of  the  larynx,  as  well  as  more  or  less  dysphagia 
'  Ripley,  Arcliiv.  of  Pcediatrics,  Feb.  1884. 
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from  pain  and  swelling.  These  troubles,  however,  may  be  slight  and  tran- 
sient, and  yet  after  a  time  cicatricial  strictures  may  appear,  or  the  obstruction 
may  be  present  from  the  first. 

In  cicatricial  strictures  there  is  a  good  deal  of  muscular  spasm  present, 
either  constantly  or  from  time  to  time,  and  this  may  be  much  increased  by 
the  passage  of  bougies.    In  some  cases  it  is  impossible  to  pass  even  a  small 
mstrument  without  an  anjesthetic,  and  yet  a  fair-sized  one  may  be  admitted 
when  the  child  is  fully  under  chloroform.    Sometimes  at  intervals  the  child 
is  able  to  swallow  fairly  freely,  while  at  other  times  the  obstruction  is  almost 
complete.    The  profuse  secretion  of  saliva  and  mucus  is  often  very  dis- 
tressing.   Such  contractions  are  most  commonly  situated  high  up  in  the 
gullet,  but  they  may  be  very  extensive.    The  position  of  the  stricture  may 
be  ascertained  by  auscultation   during  drinking,  or  by  the  passage  of 
bougies,!  after  the  history  of  the  accident  and  the  dysphagia  have  led  to  the 
discovery  of  the  obstruction.    A  careful  examination  should  be  made  of  the 
oesophagus,  to  find  out  if  possible  the  calibre,  position,  and  number  of  the 
strictures,  but  bougies  must  be  used  with  the  utmost  gentleness.    We  have 
had  a  case  of  perforation  of  the  oesophagus  and  escape  of  fluid  into  the 
pleura  ,n  our  own  experience.    In  a  case  which  we  saw  with  Mr  T  H 
Pinder  he  told  us  that  at  one  time  marked  improvement  in  power  of  swal- 
lowing had  followed  entire  deprivation  of  all  food  by  mouth  :  the  child 
was  supported  for  some  days  entirely  by  enemata,  and  it  is  probable  that 
absence  of  irntation  caused  relaxation  of  muscular  spasm,  though  there 
was  a  possibility  that  the  relief  was  due  to  a  sloughing  off  of  the  edge  of 
the  constricting  cicatrix  at  least  in  part,  or  it  ma?  have  been  merely^hat 
there  was  an  interval  m  the  progress  of  the  contraction  analogous  to  tha 
occurnng  m  cases  of  malignant  disease.     Mr.  Pinder  suofes ted  ha 
abstinence  might  also  have  diminished  the  size  of  the  pouch  whidrf"  n4  fn 
to  s™  -  '-^^-l-'-^l  the  v'alve-like  obstrucUon 

The  best  treatment  of  esophageal  stricture  in  such  cases  is  usuillv  th.t 
by  gradual  dilatation  with  bougies.-'    The  drawback  to  k  ,s   h^    laose  t 

fromg:       1  "  «  success  n^aybe  e.pe  ed 

result  in  .estortioirofth.  .     ,*-''!'"  '°  '^>' ope-ation  may 
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refer  to  the  general  text-books.  In  a  case  in  which  we  performed  gastro- 
stomy there  was  much  trouble  from  regurgitation  of  the  food  through  the 
gastric  fistula.  The  wound  became  unhealthy,  and  the  child  died  of  abscess 
between  the  liver  and  stomach. 

(Esophageal  stricture  from  congenital  syphilis,  and  obstruction  from 
pressure  of  abscesses  outside  the  gullet  or  from  traction  by  cicatricial  tissue 
around  (periccsophageal  abscess),  are  occasionally  met  with,  as  in  the  fol- 
lowing case,  in  which  stricture  of  the  oesophagus  followed  scarlet  fever  : 

Hannah  N.,  net.  three,  had  scarlet  fever  six  months  before  admission.  The  attack 
was  a  severe  one,  with  a  bad  throat  and  suppuration  of  cervical  glands.  She  was  admitted 
April  4,  1892,  with  stricture  of  the  oesophagus,  severe  enough  to  have  prevented  swallowint; 
solids  for  some  time  past.  Takes  milk  and  gruel.  The  obstruction  was  at  the  level  of  tin- 
cricoid,  and  even  the  smallest  bougie  could  not  be  passed  through  it.  The  pharyn.x  above 
the  stricture  was  dilated,  causing  a  protrusion  on  the  left  side  of  the  neck.  She  was  abl(» 
to  swallow  milk  and  fine  sop,  and  gained  weight  in  hospital.  She  was  taken  out,  and 
again  admitted  in  the  following  October,  when  the  symptoms,  which  had  abated,  becanv 
worse  upon  attempting  to  swallow  some  apple.  There  was  then  complete  obstruction, 
but  under  chloroform  a  small  catheter  (No.  3,  English)  was  passed  through  the  stricture, 
which  apparently  extended  for  a  considerable  distance.  When  heard  of  two  years  after- 
wards, she  could  eat  bread  and  butter  and  mashed  potatoes  very  well,  but  could  not 
swallow  meat.    She  was  well  nourished. 

Swallowlngr  roreign  Bodies. — It  is  very  common  for  children  to  be 
brought  with  a  history  of  having  swallowed  a  farthing  or  button,  or  some- 
thing of  the  kind,  and  much  alarm  is  caused  to  the  child  and  its  friends. 
In  many  cases  the  history  is  a  mistaken  one,  in  others  the  foreign  body 
passes  into  the  stomach,  gives  rise  to  no  symptoms,  and  is  voided  in  a  day 
or  two  with  the  motions. 

The  only  treatment  required  in  such  cases  is  to  give  the  child  plenty  of 
bread,  potatoes,  suet  pudding,  &c.,  to  provide  a  sufficient  faecal  sheathing  for 
the  harmless  passage  of  the  body. 

In  some  few  instances,  however,  an  angular  mass  such  as  a  bone,  or  a 
sharp-pointed  object  such  as  a  pin,  may  be  swallowed,  and  may  be  arrested 
in  the  pharynx  or  oesophagus.  In  such  cases  there  is  usually  some  obvious 
sign  of  its  presence,  such  as  pain,  dysphagia,  retching,  or  vomiting  ;  possibly 
some  blood-stained  mucus  is  brought  up.  Within  the  past  few  years  or  so 
we  have  had  several  cases  under  our  care  in  which  a  halfpenny  has  been 
swallowed,  and  in  each  case  it  was  clearly  shown  by  a  radiogram  just  behind 
the  top  of  the  sternum  with  the  faces  of  the  coin  antero-posterior.  In  one 
instance  the  coin  had  been  six  weeks  in  the  gullet,  and  in  none  of  the  cases 
were  there  any  very  severe  symptoms.  In  each  instance  we  removed  the 
halfpenny  by  means  of  the  '  coin-catcher,'  while  the  child  was  under  an 
anaesthetic  :  no  trouble  followed  in  any  of  them. 

If  there  is  no  urgent  dyspnoea,  a  careful  examination  of  the  fauces  should 
first  be  made  to  see  if  the  object  is  not  lodged  between  the  pillars  ;  failing 
this,  the  finger  should  be  passed  to  the  back  of  the  throat,  and  the  root  of 
the  tongue  and  epiglottis  be  searched,  care  being  taken  not  to  mistake  the 
cornua  of  the  hyoid  for  a  foreign  body.  If  nothing  is  found,  and  the  site  of 
the  body  can  be  felt  from  the  outside  of  the  neck,  and  especially  if  the  mass 
is  hard,  angular,  and  insoluble,  an  attempt  should  be  made  to  remove  it 
with  the  bristle  probang  or  coin-catcher,  or,  failing  these,  possibly  with 
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esophageal  forceps,  though  these  are  more  dangerous.  Failing  these  plans, 
ihe  choice  lies  between  an  attempt  to  push  the  foreign  body  on  into  the 
stomach  and  the  performance  of  oesophagotomy.  The  first  plan  should  be 
followed  in  the  majority  of  cases,  and  can  be  best  managed  by  the  gentle, 
steady  use  of  a  good-sized  bougie.  It  is  applicable  to  instances  where  the 
foreign  body  is  soft,  smooth,  and  rounded,  and  not  likely  to  give  rise  to 
trouble  in  its  passage  through  the  intestines.  It  must  be  remembered  that  a 
feeling  of  soreness  and  irritation  may  remain  about  the  fauces  for  some  time 
after  the  passage  and  removal  of  a  foreign  body,  and  may  give  rise  to  the 
belief  that  there  is  still  something  there.  In  cases  of  swallowing  fish-bones, 
and  their  becoming  impacted,  doses  of  hydrochloric  acid  or  vinegar  and 
water  may  be  given,  but  the  remedy  is  unpleasant  and  tedious.  An  anres- 
thetic  may  be  used  to  lessen  the  discomfort  of  examination.  Emetics,  as  a 
rule,  are  not  good  treatment.  As  in  the  cases  mentioned,  skiagrams  are  of 
the  greatest  value. 

CEsoptaai:itls. — Infantile  oesophagitis,  first  described  by  Billard,  is  a  rare 
disease,  supposed  to  be  caused  by  irritation  from  bad  milk,  improper  feeding, 
or  sore  nipples.  The  symptoms  are  unwillingness  to  suck,  crying  and  imme- 
diate i-egurgitation  after  beginning  to  suck,  and  often  some  tenderness  about 
the  neck  on  pressure.  The  inflammation  may  be  local  or  general,  and  may 
give  rise  to  ulcers  or  sloughing,  and  possibly  to  subsequent  stricture.  The 
prognosis  is  bad  ;  the  disease  may  come  on  immediately  after,  or  even  exist 
at  birth.  It  is  not  likely  to  be  mistaken  for  anything  except  congenital 
malformation,  in  which  the  obstruction  is  absolute.  Cleanliness,  careful 
feeding,  and  the  administration  of  glycerine  of  borax  in  small  doses,  con- 
stitute the  treatment.^ 

Other  rare  conditions  met  with  are  congenital  hypertrophy  of  the  mucous 
glands  and  varix  of  the  oesophagus. 

1  Sir  Morell  Mackenzie. 
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Szaminatlon  of  tlie  Abdomen. — htspection. — The  abdomen  in  infancy 
is  proportionately  larger  and  more  rounded  in  appearance  than  the  abdomen 
of  adults,  and  this  is  at  once  apparent  on  inspection  as  the  infant  lies  strippe 
in  its  cot  or  on  its  mother's  lap.  An  exaggeration  of  this  condition  is  often 
seen  in  cases  of  chronic  dyspepsia  or  intestinal  catarrh  ;  there  is  great 
distension  of  the  intestines  with  'bound  wind,'  the  abdomen  being  much 
increased  in  girth  and  the  skin  stretched  and  shiny.  If,  as  is  often  the  case, 
there  is  more  or  less  wasting  of  the  fatty  tissues,  the  large  abdomen  con- 
trasts strangely  with  the  wasted  and  shrivelled  form  of  the  infant,  giving  it 
a  very  characteristic  appearance.  The  large  liver  of  the  infant  is  responsible 
to  some  extent  for  the  disproportionate  size  of  the  abdomen.  An  inspection 
of  the  abdomen  will  reveal  any  enlarged  veins  on  the  surface,  or  the 
presence  of  large  tumours  or  an  excessive  amount  of  fluid  in  the  peritoneum. 
The  umbilicus  will  be  examined  at  the  same  time,  and  any  hernia  or  local 
lesion  here  detected.  Instead  of  a  distended  abdomen,  the  condition  of 
flatness  or  retraction  may  be  present,  especially  if  there  is  acute  cerebral 
disease.  In  many  cases  of  pyloric  stenosis  in  infants  the  peristaltic  con- 
traction of  the  stomach  may  be  seen  through  the  abdominal  wall. 

Palpation.— muscular  wall  of  the  abdomen  is  comparatively  thin, 
and  less  rigid  in  infants  and  young  children  than  it  is  in  adults,  and  con- 
sequently palpation  yields  more  definite  results,  and  is  therefore  of  greater 
value  as  a  means  of  diagnosis.  Thus  in  young  children  the  edge  of  the 
liver,  an  enlarged  spleen  or  kidney,  faeces  in  the  colon,  a  distended  bladder, 
a  matted  or  thickened  omentum,  much  enlarged  mesenteric  glands,  may  be 
felt  by  more  or  less  deep  pressure  by  the  hand  on  the  abdomen.  It  is  need- 
less to  say  that  the  conditions  are  not  always  favourable  ;  distension  of  the 
intestines  with  gases  so  as  to  bulge  and  distend  the  abdominal  walls  will  neces- 
sarily interfere  with  palpation  of  the  abdomen  ;  then,  again,  a  fractious  and 
crying  child  is  necessarily  difficult  to  examine  in  this  way.  But  even  under 
the  most  unfavourable  circumstances  the  warm  hand,  laid  on  the  abdomen 
and  firmly  pressed  in,  may  detect  a  tumour,  or  some  enlarged  organ,  or  an 
inyaginated  piece  of  intestine,  and  information  be  gained  which  may  be  ot 
great  advantage  in  making  a  diagnosis.  Even  ascertaining  the  tenseness 
or  laxity  of  the  abdominal  walls  is  of  importance  in  formmg  a  diagnosis 
between  cerebral  and  gastric  vomiting,  as  in  cerebral  disease  there  is  mostly 
a  relaxed  state  of  the  walls  of  the  abdomen  which  enables  the  edge  of  the 
Uver  and  perhaps  other  organs  to  be  felt  with  abnormal  distinctness  ;  while, 
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on  the  other  hand,  in  gastro-intestinal  disorders  there  is  usually  more  or  less 
distension  of  the  stomach  and  bowels,  the  distended  organs  interfering  with 
a  thorough  exploration  of  the  abdominal  contents.  It  must  be  said,  how- 
ever, that  in  acute  and  continuous  vomiting  from  any  cause,  the  abdomen 
may  be  concave  in  shape  from  the  contraction  of  the  small  intestines. 
Palpation  may  give  valuable  information  with  regard  to  pain  and  tender- 
ness in  the  abdomen,  provided  the  observer  is  alive  to  the  fallacies  whic^i 
may  arise  through  the  fractiousness  of  his  little  patient. 

We  note  here  that  palpation  with  the  forefinger  in  the  rectum  may  give 
valuable  information  in  some  conditions,  as  in  invagination  of  the  bowel, 
tumour,  abscess,  &c.,  in  the  abdomen. 

percussion  the  investigator  is  able  to  confirm  the  results  obtained  by 
palpation,  and  gain  information  not  otherwise  obtainable  ;  thus  he  may 
map  out  by  percussion  the  outline  of  a  dilated  stomach,  or  ascertain  the 
limits  of  fluid  in  the  peritoneum. 

Anatomically  the  abdomen  of  the  infant  differs  from  the  adult's  in  that 
the  liver  is  proportionately  larger  in  the  newly-born  infant,  occupying  at  least 
half  of  the  abdominal  cavity.  The  inferior  limit  of  the  liver  is  consequently 
lower,  and  the  left  lobe  covers  the  stomach  to  a  greater  extent  in  the  infant 
than  in  the  adult.  The  infant's  stomach,  so  far  as  shape  is  concerned,  does 
not  differ  in  any  important  respect  from  the  adult's  ;  the  cardiac  curvature 
is  perhaps  less  well  marked,  and  it  comes  into  closer  relation  with  the  liver 
and  spleen.  As  a  consequence  of  the  thinness  of  their  walls,  the  stomach 
and  mtestmes  are  apt  to  become  dilated  during  infancy  from  the  pressure  of 
gases  given  off  from  their  contents,  and  to  remain  more  or  less  constantly 
in  a  distended  state.  The  large  intestines— more  especially  the  c^cum 
ascending  colon,  and  sigmoid  flexure-are  more  movable,  and  consequently 
more  easily  dragged  from  their  normal  position,  in  infants  than  in  adults 
This  18  especially  true  of  the  sigmoid  flexure,  for  sometimes  at  an  autopsy 
the  sigmoid  flexure,  ,f  distended  with  gas  or  faeces,  may  be  found  much 
displaced  towards  the  right  side.  This  must  be  remembered  in  palpating 
the  abdomen,  for  faeces  which  from  their  position  may  appear  to  be  in  the 
Ileum  or  caecum  may  in  reality  be  in  a  displaced  sigmoid  flexure 

The  Dyspeptic  Diseases   of  Infancy  and  Childhood.  -No  infant 
vvl^ether  fed  at  the  breast  or  with  artificial  foods,  escapes  having  indigesdon 
n  one  form  or  another  ;  it  is  certain  that  sooner  or  later  various  dyfpeptic 

infant^  life    w'eT"'  '^'^-^-^^  P-t  of  the  troublls'of'an 

infants  life.    We  have  not  far  to  go  to  seek  an  explanation  of  this  The 
alimentary  canal  of  an  infant  is  exceedingly  intolerant  of  any  form  of  irr  ta 
on,  while,  with  very  slender  resources  to  fall  back  upon,  it  has  to  perforn  a 
arge  amount  of  work  ,n  the  digestion  of  food  in  orde    to  maL  good  the 
losses  incdent  to  life  and  supply  suitable  material  for  the  rapid  Trovlth 
which  IS  taking  place.    During  the  whole  of  infancy  the  digest  ve  apparatus 
s  worked  to  its  uttermost  capacity  in  digesting  the  food  requlredTr  th^ 
infant's  maintenance  and  growth,  and  any  overtaxintx  nf  L 
likely  to  be  followed  by  disturbed    unc  ion     The  ^^'^ 
indigestion  in  infancy  are'practicaUy  therme  as  ^^os  rXt" 
tite  perhaps  is  in  excess  of  the  digestive  power.  lTr\  I.       f  '}  ^P^^' 
*a„  can  .e  <,i,es.e<,.  o.  the  foca  TaUe.  \r:Z\Zot:VZ  /In'S 
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cases  the  result  is  the  same,  the  digestive  juices  are  weakened,  the  food 
decomposes  in  the  ahmentary  canal,  toxic  products  are  formed,  and  vomiting, 
colic,  or  diarrhoea  occurs.  In  some  cases  the  vomiting  points  to  the  stomach 
being  most  affected  ;  in  others  the  passage  of  loose  stools  containing  un- 
digested food,  with  much  flatulence,  indicates  that  the  small  intestines  are 
involved,  the  large  bowel  when  colic,  tenesmus,  and  an  excoriated  condition 
of  anus  are  present.  In  the  mild  cases  there  is  a  deficient  secretion  or 
impaired  quality  of  the  digestive  juices,  so  that  they  are  incompetent  to 
digest  the  amount  of  food  taken,  decomposition  products  are  formed,  which 
give  rise  to  discomfort,  until  expelled  by  vomiting  or  diarrhoea.  In  the 
severe  or  more  prolonged  forms  there  is  a  catarrhal  condition  of  the  mucous 
membrane  which  is  more  or  less  obstinate  in  its  course.  In  discussing 
these  dyspeptic  conditions  arising  during  infancy  and  childhood,  it  is  con- 
venient to  consider  the  prominent  symptoms  separately,  always  bearing  in 
mind,  however,  that  they  are  only  symptoms  of  morbid  conditions  and  not 
diseases. 

Flatulence  and  Colic  may  be  present  unaccompanied  by  either  vomit- 
ing or  diarrhoea,  both  breast-fed  and  bottle-fed  babies  alike  suffering,  though 
the  latter  do  so  more  frequently.    It  is  the  result  in  many  instances,  perhaps 
most  frequently,  of  the  infant  taking  its  food  too  quickly  and  in  too  large 
quantities  ;  digestion  is  performed  imperfectly,  fermentation  takes  place  in 
the  small  intestines,  and  gases  are  formed  which  distend  the  bowels.  The 
abdomen  is  distended,  the  infant  is  restless  and  cannot  sleep,  it  is  con- 
stantly crying  and  tossing  about,  and  if  it  brings  up  or  passes  large  quantities 
of  flatus,  there  is  much  relief.    Ease  for  the  most  urgent  symptoms  may  be 
found  in  giving  the  infant  a  teaspoonful  or  two  of  an  equal  quantity  of  lime 
water  and  cinnamon  water,  or  small  doses  of  carbonate  of  ammonia  and 
soda  in  peppermint  water,  or  a  small  piece  of  the  compressed  salts  known 
as  'soda-mints,'  dissolved  in  a  little  syrup.    It  will  be  necessary,  temporarily 
at  least,  to  lessen  the  amount  of  food  which  the  infant  is  taking  ;  this  can 
be  done  in  breast-fed  children  by  giving  them  some  sweetened  barley  water 
or  whey  before  taking  the  breast,  and  not  allowing  the  breast  to  be  given  for 
too  long  or  too  often.    In  artificially  fed  infants  the  amount  of  food,  espe- 
cially the  amount  of  curd,  must  be  reduced  either  by  dilution  with  barley 
water,  lime  water,  or  by  predigesting  the  curd.    Large  enemata  of  warm 
water  (10-15  oz-)  and  hot  fomentations  to  the  abdomen  will-generally  relieve 
the  severer  cases  of  colic  due  to  flatulence,  and  a  grain  of  mercury  and 
chalk  powder  combined  with  half  a  grain  of  Dover's  powder  may  be  given 
by  the  mouth.    Carbonate  of  magnesia  with  syrup  of  ginger  is  often  useful. 
(F.  II,  I4-) 

Vomiting.— Vomiting  is  a  very  common  complaint  duruig  mfancy,  and 
babies  that  vomit  are  among  the  most  troublesome  cases  with  which  we 
have  to  deal.  There  is  a  hypersensitive  condition  of  the  mucous  membrane 
of  the  stomach,  excessive  peristaltic  movements  take  place,  and  the  stomach 
contents  are  vomited  with  more  or  less  force.  In  some  of  the  minor  cases 
vomiting  is  due  to  overfeeding,  or  the  food  is  too  rich  in  fat  or  proteid  ;  m 
more  serious  cases  there  is  mostly  gastric  catarrh,  which  is  difficult  to  get 
rid  of.  The  most  frequent  way  in  which  food  is  rejected  from  the  stomach  is 
by  what  is  termed  by  mothers  '  posseting,'  which  consists  of  eructations  of 


I 
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small  quantities  of  fluid  from  time  to  time  without  any  effort,  the  food 
escaping  from  the  corners  of  the  infant's  mouth  in  consequence  of  a  too 
vigorous  peristaltic  action  of  the  stomach.  Fluid  will  also  frequently  re- 
gurgitate during  the  eructation  of  gases  from  the  stomach.  In  true  vomiting 
there  is  more  or  less  retching,  and  the  contents  of  the  stomach  come  up 
with  considerable  force.  Vomiting  is  especially  common  in  infants  who  are 
taking  cow's  milk,  and  who  are  unable  to  digest  the  large  quantities  of  hard 
curd  contained  in  the  milk,  the  stomach  probably  containing  much  decom- 
posing curd  and  mucus.  The  stomach  is  perhaps  dilated  and  toneless,  does 
not  completely  empty  itself,  while  its  contents  consist  of  decomposition  pro- 
ducts. Any  milk  food  on  entering  the  stomach  quickly  undergoes  fermenta- 
tion. Sometimes  the  vomiting  is  the  result  of  over-distension,  or  the 
formation  of  excessive  quantities  of  gases,  or  of  coughing.  The  vomiting  of 
breast-fed  infants  is  often  due  to  their  being  given  the  breast  at  too  frequent 
intervals,  or  to  some  other  cause,  as  the  ingestion  of  unsuitable  food  on  the 
part  of  the  mother  ;  or  she  may  be  suffering  some  great  anxiety,  which  is 
in  itself  quite  sufficient  to  cause  an  alteration  in  the  quality  of  the  breast 
milk.  Vomiting  in  infants  a  few  days  old  may  be  the  result  of  some  con- 
genital obstruction  at  the  pylorus.  It  must  also  be  borne  in  mind  that 
vomiting  in  infants  and  children  is  frequently  reflex,  and  not  due  to  any 
lesion  of  the  stomach,  but  the  result  of  cerebral  disease,  as  meningitis,  or 
tumour,  or  of  the  irritation  caused  by  cutting  a  tooth.  Vomiting  is  some- 
times the  first,  and  for  a  time  the  only,  symptom  in  tuberculous  rneningitis, 
and  may  precede  for  a  week,  or  even  longer,  any  marked  cerebral  symptoms'. 
Reflex  vomiting  may  at  first  be  entirely  undistinguishable  from  dyspeptic 
vomiting  ;  the  condition  of  the  tongue  is  no  certain  guide,  and  it  is  only 
as  the  cerebral  symptoms  become  more  marked,  the  abdominal  walls  either 
retracted  or  in  a  toneless,  flabby  condition,  that  a  diagnosis  can  be  made. 
In  older  chfldren  the  vomiting  of  an  acute  gastric  catarrh  may  last  for  a  few 
days,  but  any  long-continued  or  habitual  vomiting  is  very  suspicious  of  cere- 
bral disease.  The  vomiting  of  a  cerebral  tumour  is  very  erratic,  comes  and 
goes  suddenly,  there  is  usually  headache  and  optic  neuritis.  Hysterical 
vomitmg  IS  occasionally  seen  in  girls  about  puberty.  Vomiting  is  usually  an 
early  symptom  of  scarlet  fever  and  also  of  influenza. 

The  treatment  of  vomiting  must  necessarily  depend  upon  its  cause 
Vomiting  in  the  breast-fed  infant,  provided  the  mother's  manner  of  life  or 
diet  IS  not  at  fault,  is  probably  the  result  of  too  large  quantities  of  milk 
being  taken  or  ,t  is  too  rich.    It  will  generally  be  sufficient  to  insist  upon 
regular  hours  of  feeding  at  not  too  frequent  intervals,  and  to  give  the  infant 
a  few  teaspoonMs  of  sweetened  lime  water  before  it  has  the  breast,  with  a 
dose  or  two  of  hyd.  c.  creta  to  act  on  the  bowels.    If  this  is  not  successful 
g  ve  the  infant  some  whey  or  barley  water  for  a  few  meals,  while  the  mo  1  S 
breasts  are  drawn  by  means  of  a  pump.    Do  not  be  in  too  great  a  hirrv 
to  wean    Vomiting  in  the  bottle-fed  infant  is  more  diflicult  tfLal  vi^h 
especially  when  a  gastric  catarrh  exists.    The  infant  is  under  these  ci^^cum 
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infant  entirely  on  whey  or  barley  water  for  twenty-four  or  forty-eight  hours. 
Sterilised  milk,  condensed  milk,  or  desiccated  milk  is  nearly  always  retained 
more  readily  than  fresh  cow's  milk  by  infants  who  vomit.  Whatever  food  is 
resorted  to,  great  care  must  be  taken  that  too  large  quantities  are  not  given 
at  a  time  or  taken  too  quickly.  In  severer  cases,  where  no  form  of  fresh 
milk  is  tolerated,  milk  peptonised  by  the  addition  of  Benger's  peptonising 
powders  is  frequently  useful.  If  the  vomiting  is  severe  and  continued,  the 
bottle  must  Idc  done  away  with  and  the  infant  fed  by  the  spoon  or  pipette,  or 
a  wet  nurse  may  be  obtained.  An  alkali,  such  as  carbonate  of  soda,  n'lay 
be  given  before  meals  ;  or  bismuth  and  nux  vomica  may  be  tried.  Washing 
out  the  infant's  stomach  is  often  extremely  useful,  the  infant  ceasing  to 
vomit  after  the  acid  mucus  and  decomposing  curd  have  been  removed 
(F.  15,  F.  16.) 

Diarrhoea.— Looseness  of  the  bowels  is  symptomatic  of  many  different 
disorders  and  morbid  conditions.  An  attack  of  diarrhoea  frequently  ushers 
in  scarlet  fever,  or  may  be  present  in  all  stages  of  the  malignant  form  ;  it 
may  accompany  typhoid  fever  ;  it  is  often  present  in  septicaemia,  empyema, 
uraemia,  peritonitis.  The  commonest  form  in  children  is  the  result  of  an 
accumulation  of  undigested  food  in  the  intestines,  or  of  some  irritating 
matters  taken  in  the  food.  Infants  at  the  breast  are  liable  to  suffer  from 
looseness  of  the  bowels  soon  after  birth  on  account  of  the  colostrum  not 
agreeing  with  them  ;  they  are  also  liable  to  suffer  from  the  taking  of  im- 
proper food  on  the  part  of  the  mother  during  lactation  ;  over-feeding  or  a 
fit  of  anger,  or  other  strong  emotion  on  the  part  of  the  mother,  has  been 
known  to  be  followed  by  diarrhoea  in  the  infant.  Artificially  fed  infants  are 
much  more  liable  to  suffer  than  infants  at  the  breast.  The  difficulty  with 
which  the  curd  of  cow's  milk  is  digested  overtaxes  the  digestive  powers,  the 
undigested  curd  irritates  the  bowels,  and  increased  peristalsis  is  set  up.  An 
intestinal  catarrh  is  soon  established,  the  infant  is  restless,  peevish,  and 
cannot  be  got  off  to  sleep,  the  abdomen  is  distended  with  gas,  the  legs  are 
di'awn  up,  and  the  infant  passes  perhaps  five  or  six  stools  or  more  per  diem. 
A  severe  chill  may  give  rise  to  colic  and  diarrhoea. 

An  examination  of  the  napkin  shows,  instead  of  the  bright  yellow  homo- 
geneous stools  of  the  healthy  infant,  green  and  curdy  motions,  or  one  con- 
sisting of  a  yellowish  or  green  slimy  fluid.  The  infant  is  thirsty,  takes  the 
breast  or  the  bottl^  vigorously  at  first,  but  is  soon  satisfied  and  pushes  it 
away  when  offered.  The  tongue  is  coated  and  the  mouth  is  often  the  seat 
of  aphthous  stomatitis.  Vomiting  may  be  present,  but  is  mostly  absent.  In 
a  day  or  two  the  infant  begins  to  waste,  the  muscles  of  the  limbs  grow 
flabby,  and  the  skin  hangs  about  the  thighs  in  loose  folds,  and  the  parts 
about  the  anus  and  genitals  become  red  and  frequently  raw.  Some  infants 
are  liable  to  such  attacks  especially  during  hot  weather,  and  the  result  may 
be  a  more  or  less  chronic  condition  of  catarrh,  to  end  in  general  malnutrition 
from  gastro-intestinal  atrophy.  Rickets  is  a  very  frequent  sequence  of 
intestinal  catarrh. 

Not  infrequently  the  symptoms  point  to  a  catarrh  of  the  large  bowel,  and 
are  more  of  a  dysenteric  character.  Dysenteric  diarrhoea  may  be  primary, 
or  follow  an  attack  of  simple  diarrhoea,  the  general  affection  passing  away 
and  leaving  a  local  inflammatory  condition  in  the  colon,  sigmoid  flexure,  and 
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rectum.  The  same  form  of  diarrhoea  frequently  succeeds  whooping  cough 
and  measles.  There  is  distension  of  the  abdomen,  with  often  more  or  less 
tenderness  in  the  left  iliac  region  on  pressure,  frequent  passage  of  small 
liquid  stools,  consisting  largely  of  mucus,  biliary  matters,  and  perhaps  blood, 
preceded  by  much  straining  and  forcing  down  and  frequently  followed  by 
prolapse  of  the  rectum.  Older  children  often  suffer  from  this  form  of 
catarrh  of  the  large  bowel,  passing  lumpy  mucoid  stools,  and  getting  up 
perhaps  several  times  in  the  night  to  sit  on  the  vessel,  only  passing  each  time 
a  little  mucus  streaked  with  blood.  Dysenteric  diarrhoea  is  apt  to  become 
chronic,  alternately  better  and  worse,  until  the  patient  is  reduced  to  a  con- 
dition of  wasting.  Sometimes  dysenteric  diarrhoea  occurs  in  epidemics  in 
winter  as  well  as  in  summer.    We  have  known  several  such  epidemics. 

Older  children  sometimes  habitually  suffer  from  what  has  been  termed 
'  lienteric '  diarrhoea,  in  which  a  loose  stool  is  apt  to  follow  the  ingestion  of 
food.  Such  children  are  generally  subject  to  loose  bowels,  a  diarrhoeal  stool 
following  any  form  of  excitement,  especially  a  fright,  the  immediate  cause 
bemg  an  exaggerated  peristaltic  action  of  the  ileum  and  colon.  There  is 
ofteji  in  such  cases  a  catarrh  of  the  large  bowel,  as  evidenced  by  the  excess 
of  mucus  which  is  passed  :  phthisical  children  also  mav  suffer  in  this  way 
A  form  of  diarrhoea  which  has  been  termed  'fat  diarrhcca,'  from  the  presence 
of  an  excessive  quantity  of  fat  in  the  stools,  has  been  described  ;  it  is 
presumably  due  to  catarrh  of  the  duodenum  and  pancreatic  duct. 

In  the  slighter  forms  of  diarrhoea  in  infants,  where  there  is  not  much 
restlessness,  distension  of  abdomen,  and  not  more  than  four  or  five  loose 
stools  during  the  day,  it  will  be  usually  sufficient  to  underfeed  them  for  a  day 
or  two  and  give  them  some  mild  laxative,  as  carbonate  of  magnesia  or 
rhubarb  and  soda.  Infants  at  the  breast  may  be  given  a  few  teaspoonfuls  of 
sweetened  barley  water  in  lieu  of  the  breast,  or  after  they  have  been  partially 
satisfied  at  the  breast.  ^ 

If  the  purging  is  at  all  severe  and  curdy  masses  are  vomited,  or  appear 
in  the  stools,  ,t  will  be  best  at  once  to  withhold  all  milk  for  a  day  01  two 
fnstnce"al-"^^  '"""^  "'"'^  digestible  and  less  fermentable  food,  such,  fo^ 
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Either  of  these  may  be  given  out  of  a  bottle  everyfew  hours  md  in  ...  . 
according  to  age.    Veal  broth  is  also  very  useful  ' 

ihe  medicinal  treatment  in  the  early  staae  consi<;f«  it,  „■;  ■ 
for  the  firs,  twelve  or  twentyfottr  \->oJs1Ci^TclZ*:TV'r''''^ 

as.r,n,e„t..    To  .h.s  end  .r..wZ  of  cfs.or  oil  oXT,'L1  ZZZ 
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{.k  to  i  grain)  may  be  given,  the  latter  being  preferable  if  there  is  vomiting, 
on  account  of  its  being  more  readily  retained  by  the  stomach.    (F.  17.) 

By  the  end  of  twenty-four  or  forty-eight  hours  the  laxative  will  have  done 
all  that  can  be  expected  of  it,  and  if  the  stools  are  yellow,  homogeneous,  and 
less  frequent,  a  sedative  may  now  be  useful,  such  as  bismuth  and  small 
doses  of  opium.    (F.  18,  F.  19.) 

In  the  majority  of  cases  of  simple  diarrhoea  the  attack  is  arrested  by 
these  means — namely,  a  liquid  diet  in  which  milk  is  excluded  or  given 
sparingly,  and  a  laxative  for  a  day  or  two  followed  by  bismuth  or  zinc.  It 
not  unfrequently  happens,  however,  that  a  simple  diarrhoea  without  urgent 
symptoms  passes  suddenly  into  the  acute  or  inflammatory  form,  or,  on  the 
other  hand,  it  may  end  in  a  more  or  less  chronic  condition  of  looseness  of 
bowels  with  marked  loss  of  flesh.  As  improvement  takes  place  diluted 
milk  maybe  allowed  in  small  quantities,  or,  what  is  useful  and  readily  prepared, 
milk  diluted  with  twice  its  bulk  or  an  equal  quantity  of  arrowroot  water  (a 
teaspoonful  to  10  oz.)  and  sweetened  with  white  sugar.  Malt  extract  may  be 
added  a  few  minutes  before  the  food  is  taken.  During  convalescence,  diluted 
acids  with  pepsine  or  astringents  are  the  best  remedies.    (F.  20,  F.  21.) 

Constipation. — Constipation  is  one  of  the  minor  troubles  which  are  ot 
most  frequent  occurrence  during  infancy,  and  for  which  the  advice  of  the 
practitioner  is  sought.  Both  breast-fed  and  artificially-fed  infants  suffer, 
though  the  latter  far  more  frequently  and  severely  than  the  former.  The 
healthy  infant  passes  two  or  three  semi-liquid  homogeneous  orange-coloured 
stools  daily  without  effort  or  straining,  while  some  infants  appear  to  have  a 
difficulty  in  defalcation  from  want  of  expelling  power,  but  at  once  pass  a 
fairly  healthy  stool  if  the  colon  is  reflexly  stimulated  by  insei'ting  a  small 
suppository  into  the  rectum.  In  the  majority  of  cases,  however,  in  which 
constipation  exists,  the  stools  are  dry  and  pale  with  an  excessive  quantity  of 
mucus,  and  an  evacuation  occurs  only  once  a  day,  or  perhaps  once  every 
two  or  three  days.  There  is  usually  much  straining  before  the  stool  is 
passed,  and  perhaps  some  mucus  tinged  with  blood  may  accompany  or 
follow  the  stool.  Infants  who  suffer  much  from  constipation  are  often 
anaemic,  but  they  are  by  no  means  always  badly  nourished  as  far  as  fat  is 
concerned. 

In  the  majority  of  cases  it  is  the  result  of  a  want  of  tone  in  the  large 
bowel,  which  in  chronic  cases  may  be  dilated,  the  peristaltic  action  being 
sluggish  and  not  easily  evoked  ;  perhaps  also  the  intestinal  juices  are  scanty 
and  the  bile  deficient  in  quantity.  In  some  cases  constipation  is  due  to  a 
deficiency  of  fat  in  the  food  ;  the  faeces  normally  contain  fat,  and  it  appears 
to  act  as  a  natural  purgative.  Fluid  fteces  in  the  colon  seem  much  more 
readily  to  excite  peristalsis  than  solid  ftecal  matters.  Infants  who  are  con- 
stipated usually  have  abnormally  distended  abdomens,  and  fyecal  masses 
may  often  be  felt  in  the  transverse  and  descending  colon.  In  some  cases 
constipation  is  distinctly  hereditary  ;  mothers  who  suffer  much  from  this 
trouble  often  have  infants  who  also  suffer  in  this  way.  It  must  not  be  for- 
gotten that  narcotics  in  small  doses  constipate,  and  bromides— though  in  less 
degree— have  the  same  effect. 

Constipation  is  a  frequent  trouble  in  children  as  well  as  m  nifants.  tat 
rickety  children,  who  are  late  in  walking,  very  frequently  suffer  in  this  way. 
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In  some,  constipation  and  looseness  of  bowels  alternate  with  each  other.  It 
mostly,  perhaps,  occurs  in  those  children  where  milk  in  too  large  c^uantities 
is  given  and  is  not  well  digested,  as  evidenced  by  the  large  solid  pasty 
stools.  In  older  children  it  occurs  in  those  who  take  little  e-xercise,  and 
who  have  large  appetites  ;  though  in  some  of  these  cases  it  appears  to  be 
hereditary.  If  an  infant  at  the  breast  suffers  from  constipation,  care  should 
be  taken  first  to  inquire  into  the  diet  and  habits  of  the  mother  or  wet  nurse. 
An  analysis  of  the  milk  may  be  made  to  determine  the  amount  of  fat ;  it  may 
be  necessary  for  the  mother  to  take  more  in  the  way  of  stewed  fruits  or  some 
laxative  medicine,  such  as  confection  of  senna  or  cascara.  In  some  cases 
the  infant's  stools  may  be  fairly  normal,  and  the  infant  appears  to  suffer  from 
a  want  of  expelling  power  ;  this  may  be  overcome  by  gentle  friction  of  the 
abdomen  with  the  oiled  hand,  or  it  may  be  necessary  to  refiexly  stimulate 
the  colon  and  abdominal  muscles  by  introducing  into  the  rectum  a  small 
piece  of  soap  or  glycerine  suppository.  In  artificially  fed  infants  of  feeble 
digestive  powers,  treatment  is  often  much  less  successful.  The  first  con- 
sideration is  the  diet  ;  this  will  probably  have  to  be  changed  in  the  direction 
of  diminishing  the  quantity  of  curd,  increasing  the  amount  of  fat,  and 
adding  some  form  of  malted  food  or  extract  of  malt.  The  best  diet  for 
constipation  is  one  which  is  well  digested  and  which  contains  the  food 
elements  in  proper  proportion.  What  is  wanted  is  a  better  tone  in  the  large 
bowel.  Oatmeal  water,  or  a  small  quantity  of  finely  ground  oatmeal  added 
to  each  bottle,  may  have  the  desired  effect.  Persistent  and  carefully  applied 
massage  to  the  abdomen  by  a  trained  nurse  is  of  much  value  in  obstinate 
cases  of  habitual  constipation.  Enemata  of  glycerine  and  water  (5ss-5j) 
or  olive  oil  are  preferable  to  medicine  for  habitual  use.  Glycerine  supposi- 
tories are  often  successful,  or  suppositories  containing  ^\  grain  of  bella- 
donna may  be  used.  Bitter  and  nauseous  medicines  are  to  be  avoided  as  far 
as  possible,  for  it  is  more  than  likely  they  will  not  be  persevered  with  by 
the  nurse  or  friends.  In  many  cases  two  to  three  grains  of  carbonate  of 
magnesia  or  a  teaspoonful  or  two  of  fluid  magnesia  given  several  times  a 
day  in  milk  will  be  all  that  is  necessary  for  infants.  When  these  fail,  small 
doses  of  calomel  grain)  twice  a  day  for  a  few  days  will,  if  aided  by 
enemata,  often  succeed  in  bringing  about  a  more  satisfiictory  state  of  things, 
for  a  while  at  least.  The  aromatic  syrup  of  cascara  (B.P.)  in  doses  of  15  to 
30  minims  three  times  a  day  is  often  of  service.  We  have  often  found  liq. 
helaline  and  pepsine  or  liq.  euonymin  and  pepsine  in  15  to  20  minim  doses 
very  useful  in  the  constipation  of  infants  and  children. 

In  older  children  the  diet  must  be  carefully  regulated  ;  pastry,  salt  meat 
and  sweets  must  be  forbidden,  while  oatmeal,  green  cooked  vegetables' 
stewed  fruit,  orange  juice,  stewed  prunes  and  figs,  may  be  given  with  dis- 
cretion. Sponging  with  cold  water  in  the  morning,  plenty  of  outdoor 
exercise,  and  only  a  moderate  amount  of  brain  work,  should  be  insisted  on. 
Of  medicines,  the  most  efficacious  are  some  of  the  mineral  waters  such  as 
Rubinat,  ^sculap,  Franz  Josef,  given  in  warm  water  or  milk  overnight  or 
the  first  thing  in  the  morning.  Granules  containing  ^  grain  of  aq.  extract  of 
aloes  or  calomel  \  grain,  with  ex.  coloc.  co.  \  grain,  are  useful ;  or  ^  grain  of 
res.  podophylh.  But  we  frequently  find  in  practice  that  children  will  neither 
take  mmcral  water  nor  granules,  and  we  have  to  fall  back  on  such  druo- 
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sweetmeats  as  cascara  chocolate  bonbons,  or  '  tamar  indien  '  lozenges,  which 
are  pleasant  to  take,  and  in  some  instances  at  least  effectual. 

The  H.  and  W.  tabloids  of  cascara  or  cascara  comp.  or  bi-palatinoids 
(Oppenheimer)  containing  aloes,  mix  vomica,  and  belladonna  &c.  are  readily 
taken  by  older  children.  In  an;emia  with  constipation  the  old-fashioned 
mi.xture  of  ferrous  sulphate  and  mag.  sulph.  is  very  efficacious,  but  nauseous 
(F.  22,  F.  23,  F.  25.) 

Acute  Gastritis 

If  a  child  is  suddenly  attacked  with  vomiting  and  high  fever,  the  proba- 
bility is  strong  that  the  symptoms  are  due  to  the  onset  of  some  zymotic 
disease,  such  as  scarlet  fever  or  epidemic  influenza,  or  some  meat  or  milk 
poisoning.  In  infants  the  symptoms  may  indicate  the  onset  of  the  so-called 
'  cholera  infantum,'  or  zymotic  diarrhoea.  In  any  such  case,  inquiry  must 
be  made  as  to  the  food  the  child  has  taken  during  the  few  hours  preceding 
the  attack,  as  well  as  to  the  possibility  of  a  scarlet  fever  infection,  and  the 
throat  and  skin  must  be  carefully  inspected.  But,  apart  from  any  zymotic 
disease,  some  children  seem  prone  to  these  fever-vomiting  attacks,  or 
'  bilious  attacks '  as  they  are  sometimes  called  ;  there  is  headache,  nausea, 
vomiting,  and  fever ;  the  stomach  may  reject  first  some  undigested  food, 
then  more  or  less  bile-stained  fluids.  In  a  few  days  the  attack  passes  off, 
and  the  child  is  perhaps  better  in  health  than  it  was  before  the  attack,  the 
vomiting  and  thorough  emptying  of  the  stomach  having  had  a  distinctly 
salutary  effect.    A  few  months  after  there  is  perhaps  another  attack. 

In  another  class  of  case  which  is  comparatively  rare,  acute  vomiting  of 
sudden  onset  is  due  to  gastritis,  often  of  an  uncertain  origin.  Some  of 
these  cases  are  associated  with  epidemic  influenza,  others  are  due  to  the 
ingestion  of  some  form  of  toxins  in  milk  or  meat.  We  have  seen  similar 
cases  m  children  convalescent  from  scarlet  fever  and  diphtheria.  The 
vomiting  begins  suddenly  and  continues  in  spite  of  treatment,  but  at  first 
creates  no  alarm,  as  it  is  looked  upon  as  a  bilious  attack  or  gastric  catarrh. 
There  may  be  no  fever,  the  abdomen  perhaps  becomes  retracted,  and 
cerebral  disease  is  suspected.  In  the  course  of  a  few  days  signs  of  exhaus- 
tion ensue,  the  face  becomes  drawn  and  pinched,  and  there  may  be  cramps 
and  tetany.  The  vomit  now  contains  dark  blood  and  possibly  the  stools 
also  ;  death  follows  from  exhaustion.  We  have  seen  several  of  such  cases 
and  found  at  the  post-iiiortcDi  more  or  less  marked  signs  of  gastritis  and 
dilated  stomach,  with  more  or  less  evidence  of  enteritis.  In  our  cases  no 
history  could  be  got  of  food  being  taken  which  contained  toxins,  and  no 
other  member  of  the  household  suffered.  In  these  cases  small  injections  of 
morphia  are  beneficial. 

Recurrent  Vomiting' 

Gee  was  the  first  to  describe  periodical  vomiting  attacks  occurring  in 
children  without  there  being  any  marked  signs  of  indigestion  or  gastric 
catarrh.  The  term  'cyclic  vomiting'  or  'recurrent  vomiting'  is  com- 
monly used  in  speaking  of  these  attacks. 

Various  explanations  have  been  given  ;  the  vomiting  has  been  attributed 
to  excessive  quantities  of  uric  acid  in  the  blood.    Marfan  has  laid  great 
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stress  on  the  presence  of  acetone  in  the  vomit  and  urine  ;  intestinal  auto- 
intoxication has  also  had  the  credit  of  giving  rise  to  the  vomiting  attacks. 

There  seems  little  doubt  that  these  attacks  occur  in  individuals  who 
belong  to  neurotic  families,  as  pointed  out  by  Dr.  H.  L.  K.  Shaw,  and  in 
this  respect  they  resemble  those  of  '  recurring  fever.'    See  infra. 

The  disorder  is  essentially  one  of  early  life,  and  after  puberty  there 
appears  to  be  a  cessation  of  the  attacks. 

The  chief  symptom  is  the  continuous  vomiting,  which  may  last  several 
days  and  reduce  the  patient  to  a  condition  of  utter  prostration.  Then  the 
vomiting  suddenly  ceases,  and  convalescence  is  quickly  established. 

The  frequency  of  the  attacks  is  subject  to  great  variations,  and  no 
definite  time  elapses  between  the  attacks,  three  to  six  months  being  a 
common  time. 

In  a  well-marked  case  there  is  no  abdominal  pain  or  tenderness  apart 
from  the  muscular  strain  ;  like  all  vomiting  attacks  which  are  continuous, 
the  abdomen  becomes  retracted,  often  markedly  so.  The  temperature  is 
normal  or  near  the  normal  line.  The  tongue  for  the  most  part  is  clean. 
There  is  rapid  wasting. 

An  examination  of  the  vomited  matters  is  important.  Irving  Snow  has 
shown  that  in  some  cases  the  vomited  matters  contain  excess  of  free  HCl, 
and  he  thinks  that  the  attacks  are  due  to  the  sudden  excretion  of  this  free 
acid  in  at  least  some  of  the  cases.  The  urine  should  be  examined  for 
acetone. 

The  prognosis  is  fa\  ourable,  though  some  fatal  cases  have  been  recorded. 

The  diagnosis  is  necessarily  important  in  all  cases  in  which  vomiting  is 
a  prominent  symptom.  The  history  of  a  previous  attack  is  the  most  im- 
portant point,  absence  of  grumous  blood  in  the  vomit  or  stools,  and  absence 
generally  of  any  digestive  troubles.  The  diagnosis  between  the  early 
vomiting  of  tuberculous  meningtis,  if  excessive,  and  recurrent  vomiting  may 
be  difficult,  especially  as  there  may  be  a  retracted  abdomen  in  both  m- 
stances,  and  for  some  days  the  diagnosis  may  be  in  doubt.  The  urine 
should  be  examined  for  albumen  and  casts,  and  the  odour  of  the  vomit  and 
its  reaction  noted. 

As  regards  treatment,  Snow  found  bicarbonate  of  soda  gave  relief  in 
some  cases.  Hypodermic  injections  of  morphia  or  chloral  enemata  should 
be  tried.  No  food  will  be  tolerated  by  the  mouth  as  long  as  the  vomitincr 
lasts  ;  rectal  alimentation  should  be  employed.  " 

Acute  Gastro-Intestinal  Infection.    Inflammatory  or  Zymotic 
Diarrhoea.    Cholera  Infantum 

With  the  commencement  of  the  warm  weather  in  June  or  Julv  there  is 
an  mcrease  m  the  number  of  cases  of  infantile  diarrhoea  ;  and  by  the  time 
the  end  of  July  or  the  beginning  of  August  is  reached-especially  if  the 
weather  ,s  close  and  dry-there  is  tolerably  certain  to  be,  in  large  cities  an 
T^^T T'^'l^^"'^^  diarrhoea.  It  must  be  within  the  experience  of  all 
that  the  d.arrhoeal  diseases  are  commoner  in  summer  than  in  winter,  and 

COM  and.  '""^^"^       ^  '^"^  "^^^^  than  m  a 

CQld  and  damp  one.    The  following  figures  show  these  facts  in  a  forgible 
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manner  ;  they  are  taken  from  the  records  of  the  Clnldren's  Dispensary, 
Manchester '  : 


Monthly  Admissions  of  Cases  of  Diarrhoea  for  the  year  1880. 


No.  of  cases 

No.  of  deaths 

Mean  loweKt 
and  mean  highest 
temperature 

January 

12 

- 

— 

0 

26-41  F. 

February  . 

24 

— 

34-52 

March 

19 

34-57 

April  . 

26 

I 

May  . 

19 

39-64 

June  . 

45 

2 

47-72 

July   .  . 

89 

4 

52-72 

August 

362 

55-75 

September . 

264 

43 

51-73 

October 

62 

13 

37-58 

November  . 

18 

28-53 

December  . 

13 

33-52 

Total  .... 

953 

96 

These  figures  show  that  there  are  at  all  times  of  the  year  a  certain 
number  of  cases  being  brought  for  medical  aid  on  account  of  diarrhoea, 
the  number  being  fairly  constant  during  the  first  five  months  and  the 
last  two  months  of  the  year ;  with  the  warm  weather  of  June  the  number 
increases,  reaching  its  maximum  in  the  hottest  weather  of  August,  then 
declining  to  the  normal  number  in  the  last  two  months  of  the  year.  The 
year  1880  was  a  more  than  usually  hot  summer  for  this  country,  but  other 
years  show  the  same  relations  between  the  diarrhoeal  disease  of  the  winter 
and  summer  months,  though  in  cooler  summers  the  disproportion  is  not  so 
great. 

The  same  story  is  told  by  the  mortality  tables  of  diarrhoea  in  Berlin 
(Baginsky),  in  New  York  (Siebert),  and  also  in  Baltimore  (Miller)  ;  but  in 
these  cities  the  greatest  mortality  is  in  July,  which  is  their  hottest  month, 
while  in  this  country  August  is  usually  the  hottest  month,  and  the  month  when 
diarrhoea  is  most  prevalent.  The  above  table  bears  out  the  general  statement 
that  diarrhoea  begins  to  be  prevalent  whenever  the  average  temperature  of 
the  twenty-four  hours  reaches  60°  F.,  and  whenever  this  average  tempera- 
ture is  exceeded  by  only  a  few  degrees,  diarrhoea  prevails  in  a  widespread 
epidemic. 

Summer  diarrhoea  is  much  more  prevalent  and  fatal  in  large  cities  than 
in  country  districts,  and  among  the  poorest  classes  who  live  in  back-to-back 
houses  in  crowded  courts  and  low-lying  districts  ;  while  it  is  much  less 
common  among  the  better-housed  classes  of  society,  especially  among  those 
who  live  in  the  country  or  suburbs  and  upon  a  high  and  bracing  site. 

It  is  most  prevalent  between  the  ages  of  three  months  and  two  years. 

1  By  '  cliarrhoee '  is  meant  those  cases  in  which  diarrhea  was  a  prominent  symptom. tj  [ 
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The  infants  who  sufifer  most  are  the  weakly  and  dyspeptic  ones,  who  are 
perhaps  ah-eady  sutTering  from  an  intestinal  catarrh,  and  who  are  badly  fed 
and  improperly  cared  for — such,  for  instance,  as  the  illegitimate  class  of 
infants  who  are  put  out  to  nurse.  The  infants  who  suffer  least  are  the 
breast-fed  infants  ;  thus  out  of  nearly  2,000  fatal  cases  recorded  by  Emmet 
Holt,  only  some  3  per  cent,  had  been  breast-fed  ;  the  same  result  has  been 
arrived  at  by  the  investigations  of  Dr.  Niven  of  Manchester. 

The  epidemic  prevalence  of  summer  diarrhoea  has  been  attributed,  with 
more  or  less  plausibility,  to  the  ingestion  of  sour  milk,  unripe  fi-uit,  inhala- 
tion of  sewer  gas,  emanations  from  the  soil  ;  and  possibly  each  of  these  may 
contribute  to  the  cases  of  diarrhoea.  That  they  are  not  the  constant  and 
invariable  cause  is  certain,  as  infants  fed  on  sour  milk  by  no  means  in- 
variably suffer  from  diarrhoea,  and  the  epidemic  is  too  widespread  to  be 
explained  on  the  unripe  fruit  theory ;  and,  moreover,  diarrhoea  is  not 
especially  prevalent  in  some  towns  where  sewer  gas  is  constantly  present  in 
the  houses  (Ballard).  While  it  is  certain  that  the  ordinary  lactic  acid 
changes  occurring  in  milk  when  it  turns  sour  are  not  the  cause  of  diarrhoea, 
yet  there  is  a  strong  probability  that  milk  often  is  the  vehicle  by  means  of 
which  certain  micro-organisms  or  poisons  enter  the  system,  and  give  rise  to 
the  symptoms  which  are  present  in  diarrhoea. 

That  the  diarrhoeal  diseases  are  epidemic  in  hot  weather  is  certain.  Are 
any  of  the  forms  also  infectious?  In  some  recorded  cases  it  certainly 
appears  this  has  been  so.  Dr.  Bruce  Low  '  gives  an  account  of  four  different 
outbreaks  of  diarrhoea  in  which  it  appears  that  the  disease  was  communi- 
cated by  contagion.  It  is  certain  that  the  stools  of  infants  suffering  from 
diarrhoea  may  infect  others. 

There  can  be  little  doubt  that  the  immediate  cause  of  infantile  diarrhoea 
is  an  infection  of  the  alimentary  canal  by  toxin-producing  bacteria  con- 
tained in  milk  or  other  food,  and  that  the  disease  may  spread  in  households 
or  hospital  wards  from  one  patient  to  another  by  means  of  the  f;i?cal  matters 
contaminating  the  food. 

Bacteriologists  are  by  no  means  agreed  as  to  the  identification  of  the 
bacteria  which  are  the  cause  of  infantile  diarrhrea.  Delepine  believes  that 
some  members  of  the  B.  coli  group  are  the  chief  factors  in  the  commoner  forms 
of  diarrhoea.  The  B..  enteritidis,  B.  proteus,  and  various  streptococci  have 
all  been  suspected.  Shiga,  in  1898,  isolated  the  B.  dysenteri^e,  and  demon- 
strated It  as  the  cause  of  acute  dysentery  as  it  occurred  in  Japan  ;  and 
1  '9°°'  ^°"<i^'"^ed  this  discovery  by  his  researches  on  dysentery  in 

he  Philippine  Islands.  The  investigations  of  Flexner  and  his  associates  in 
the  Rockefeller  Institute  have  shown  that  this  bacillus  and  its  allies  are  also 
tound  in  the  intestinal  discharges  of  children  and  infants  suffering  from 
infantile  diarrhoea  in  between  60  and  70  per  cent,  of  the  cases.  The  bacilli 
are  mostly  found  m  the  mucus  discharged  from  the  intestine  and  in  the 
si^ibstance  of  the  mucous  membrane  itself,  in  smaller  numbers  in  the  faecal 
matters.  Two  types  of  the  ?>.  dysenteri;^  have  been  noted,  the  commonest 
being  known  as  the  Flexner-Harris  type,  and  the  least  common  the  Shiga 
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type  ;  less  marked  types  have  also  been  observed.  The  blood  of  children 
suffering  from  the  diarrhcoal  diseases  agglutinates  the  bacillus  of  dysentery 
m  high  dilutions,  with  some  exceptions.  In  a  few  instances  the  15.  dysen- 
terice  has  been  found  in  the  intestinal  mucus  of  healthy  children  after  a 
laxative  had  been  given,  and  it  cannot  be  said  at  present  with  certainty  if 
the  bacillus  in  small  numbers  may  not  normally  exist  in  the  intestines.  It  is 
clear,  however,  that  when  present  in  large  numijers  it  is  responsible  for  the 
pathological  changes  found  in  the  intestines  of  infants  dying  from  acute 
diarrhoea.  Streptococci  in  large  numbers  are  found  associated  with  the 
B.  dysenteriiu.  The  latter  bacillus  has  not  been  found  in  food  ;  or,  indeed, 
it  has  only  been  found  in  the  intestines  or  their  discharges. 

Holt  records  that  the  most  characteristic  clinical  type,  and  the  one  in 
which  the  dysentery  bacillus  is  almost  invariably  found  associated,  is  the 
acute  febrile  form  in  which  the  stools  contain  much  mucus  streaked  with 
blood. 

Symptoms.- — The  symptoms  may  supervene  suddenly  in  an  infant  in 
apparent  health,  though  more  frequently  an  infant  is  attacked  who  has 
already  suffered  for  a  day  or  two  from  intestinal  disturbance  or  has  had  an 
attack  of  diarrhoea  a  week  or  two  before.  The  first  symptom  is  generally 
vomiting  ;  this  is  followed  by  a  loose  motion  and  accompanied  by  more  or 
less  fever  ;  at  the  same  time  the  infant  is  restless  and  irritable,  the  abdomen 
is  distended  with  gas,  and  the  legs  are  drawn  up.  The  vomiting  in  the 
severest  cases  is  very  distressing,  everything  taken  being  rejected  imme- 
diately, the  vomited  matters  consisting  of  undigested  food,  and  subsequently 
of  simple  mucus  tinged  with  bile  ;  the  stools  are  watery  and  consist  of  un- 
digested food  ;  they  are  usually  at  first  yellow  and  frothy,  or  green,  contain- 
ing lumps  or  flocculi  of  curd.  Later,  in  severe  cases,  they  consist  of  little  else 
than  slightly  coloured  water,  or  resemble  the  rice  stools  of  cholera,  and  as 
the  attack  becomes  more  chronic  they  are  of  a  dirty  brown  colour  and  very 
offensive.  In  other  cases  which  are  more  of  the  dysenteric  type  the  dis- 
charges largely  consist  of  mucus  streaked  with  blood.  The  tongue  becomes 
coated  with  a  thick  white  fur,  the  thirst  is  mostly  extreme,  the  child  eagerly 
taking  the  bottle  or  spoon,  but  vomiting  immediately  afterwards  ;  there  is 
great  restlessness  ;  the  child  may  doze  for  a  short  time,  but  rarely  manages 
to  get  off  into  a  sound  sleep. 

The  fever  is  seldom  high  and  mostly  intermittent,  varying  from  99°  F.  to 
102°  F.,  in  exceptional  cases  105°  F.  or  still  higher.  The  stools  become  more 
and  more  frequent  as  the  disease  advances,  sometimes  being  passed  eveiy 
few  minutes,  perhaps  escaping  unconsciously  or  being  preceded  by  a  short 
cry  or  an  expression  of  pain  in  the  infant's  face.  Very  often  more  or  less 
erythema  or  excoriation  occurs  about  the  anus  or  genitals.  After  a  longer  or 
shorter  period,  according  to  the  acuteness  of  the  case,  symptoms  of  collapse 
make  their  appearance.  There  is  a  change  in  the  infant's  face  which 
strikes  the  most  casual  observer  ;  the  eyes  are  sunk  in  the  head  and  kept 
partly  closed,  the  fontanelle  is  depressed,  the  face  is  pallid  or  of  an  earthy 
tinge,  the  muscles  of  the  neck  and  limbs  lose  their  tonus,  and  the  head  rolls 
about  when  the  infant  is  moved.  There  is  no  longer  any  great  restlessness, 
the  infant  is  generally  listless  and  drowsy,  and  takes  little  or  no  notice  of  its 
friends.    In  this  stage  the  vomiting  usually  ceases,  the  stools  becomQ  less 
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frequent  and  are  smaller,  and  the  abdomen  becomes  sunken  and  its  walls 
tlabby. 

The  further  progress  of  the  attack  depends  upon  whether  improvement 
sets  in  ;  if  so,  the  diarrhoea  ceases,  more  or  less  colour-returns  to  the  infant's 
face,  it  takes  notice  of  its  friends,  and,  though  still  weak,  begins  to  use  its 
limbs  and  take  its  food.    In  other  cases  it  becomes  more  exhausted,  it  wastes 
rapidly,  parasitic  stomatitis  makes  its  appearance,  and  frequently  convul- 
sions occur,  which  quickly  bring  the  end.    The  fatal  event  is  often  preceded 
by  the  occurrence  of  cerebral  symptoms,  such  as  coma  and  Cheyne-Stokes 
respiration,  a  condition  which  has  been  termed  'false  hydrocephalus'  from 
its  resemblance  to  meningitis,  and  indeed  it  is  often  believed  by  the  friends 
and  others  that  death  has  occurred  through  'water  on  the  brain.'  In 
:his  state  the  coma  is  profound,  the  pupils  dilated,  and  at  times  unequal, 
the  respirations  irregular,  the  child  is  pulseless,  and  there  may  be  twitchings 
of  the  face  or  limbs.    The  state  of  the  fontanelle  will  generally  assist  the 
iliagnosis  in  deciding  whether  the  cerebral  symptoms  are  due  to  arterial 
anaemia  of  the  brain,  as  in  false  hydrocephalus,  or  to  meningitis  ;  in  the 
former  case  the  fontanelle  is  depressed  below  the  level  of  the  cranial  bones 
masmuch  as  the  brain  occupies  less  space  than  normallv,  in  consequence 
of  the  arterial  system  being  nearly  empty,  the  result  of  a  failing  heart 

The  length  of  time  the  disease  lasts  differs  considerably.    So  rapidly  fatal 
are  some  attacks  that  the  term  cholera  infantum  has  been  applied  to  them 
and  mdeed  m  a  few  instances  this  resemblance  to  Asiatic  cholera  is  \  ery 
close  mdeed.    Such  cases  occur  much  more  commonly  in  the  large  cities  of 
the  contments  of  Europe  and  America  than  in  our  own  cooler  climate 
„    The  following  case  may  be  taken  as  an  instance  : 

A  boy  of  five  years  of  age  was  taken  suddenly  ill  with  vomiting  and  purging  at  i  a  m 
and  died  at2.4S  P.M.  on  the  same  day.    When  admitted  to  hospital  at  ii  a  m   he  Was 
completely  collapsed;  the  pupils  contracted,  the  conjunctive  nearly  insensible  the  in^ 
were  palhd,  the  pulse  could  hardly  be  counted,  the  temperature  was \oTf     t  soite  of 
brandy,  ammonia,  and  nitrite  of  amy],  he  failed  to  rally.    The  po^t-morfem  exammatio. 
showed  the  body  to  be  well  nourished  and  rigor  mortis  strongly  marked.    The  intesnne 
were  distended  with  gas,  and  contained  a  small  quantity  of  pale  gelatinous  iuid  u'e 
mucous  membrane  of  the  whole  length  of  the  alimentary  canal  was  pink^'th  mi'n 

pale  and  dry.  The  case  occun  ed  in  August  1880,  a  summer  which  was  unusu-illv  hot 
and  during  which  zymotic  diarrhoea  was  very  prevalent.  "nusualJy  Hot, 

In  a  few  cases,  convulsions  supervene  during  the  .first  few  days  and 
bnn.  about  a  fatal  termination.  In  the  majority  of  fatal  cases  the  dm'ation 
s  somewhat  longer,  perhaps  a  week  to  ten  days,  the  infant  passes  through 
the  acute  attack,  the  symptoms  then  assume  more  or  less  of  a  dvsem^S. 
c  aracter,  and  it  succumbs  through  exhaustion  and  inanition  frot  "  K 
of  the  alimentary  canal  to  recover  its  normal  functions  Manv  T 
escape  with  life  in  August,  die  in  September  or  October  ^r^r^  ^  J 
mtestinal  atrophy,  which  has  followed  as  the  restilt  of  tl    acL  attick 

Comphcahom.-^y  far  the  most  common  complication  of  ITT'- 
t.nal  catarrh  is  broncho-pneumonia,  or  bronchitisl'd  col  apse  of  W  "t^ 
symptoms  are  apt  to  be  latent,  but  any  dyspncea  or  hiTl 
~,y  can  f„.  ca.efu.  ^^^n,^.^or^  TS^  SX:^:  7^1^ 
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cerebral  sinuses  occasionally  lakes  |3lace  in  the  later  stages,  but  it  is  com. 
paratively  rare  ;  the  symptoms  consist  in  distension  of  the  veins  emptying 
into  the  cavernous  sinus  with  cedenia  of  the  forehead  and  eyelids  ;  there 
is  also  tonic  spasm  of  the  limbs  and  neck,  and  convulsions.  Albu 
minuria  frequently  occurs  during  acute  diarrhrca  ;  nephritis  and  uriuinic 
convulsions  have  been  described  by  some  authors  ;  but  we  do  not  think  the 
convulsions  which  frequently  occur  towards  the  last  are  uraemic.  Peritonitis 
occasionally  occurs,  hyperpyrexia  may  also. 

ScqiicIce.—'^\\ov\Ci  the  infant  recover  from  the  acute  attack,  it  is  Ijy  no 
means  certain  that  complete  recovery  will  take  place  ;  for  it  is  extremely 
probable  that  gastro-intestinal  atrophy  may  supervene,  or  a  chronic  diarrhcun 
remain,  the  result  of  chronic  catarrh  with  follicular  ulceration  of  the  colon, 
sigmoid  flexure,  and  rectum.  In  the  latter  case  the  symptoms  are  those  of 
dysenteric  diarrhoea  ;  defalcation  is  frequently  accompanied  by  much  pain 
and  straining,  the  stools  consist  of  mucus,  often  tinged  with  blood,  or  are  dark 
brown  and  liquid.  The  rectum  becomes  prolapsed,  and  is  sometimes  returned 
with  difficulty,  and  the  child  rapidly  wastes.  Not  infrequently  we  see  children, 
usually  under  two  years  of  age,  who  have  gone  through  a  severe  attack  of 
diarrhoea,  extremely  ansemic,  and  whose  subcutaneous  tissues,  including  the 
face,  are  oedematous.  In  such  cases  a  trace  of  albumen  may  be  found  in  the 
urine,  but  it  is  usually  free.  They  have  been  described  by  some  authors  as 
suffering  from  nephritis.  Our  own  experience  is  that  the  kidneys  in  such 
cases  show  very  httle  pathological  change,  and  moreover  urine  is  freely 
secreted  during  life.  This  sequela,  whatever  may  be  its  pathology,  is,  we 
are  inclined  to  believe,  the  result  of  ptomaine  poisoning. 

Diagnosis. principal  difficulty  in  diagnosis  occurs  in  the  acute  form 
of  the  disease,  as  it  may  be  confounded  with  acute  scarlet  fever,  sunstroke, 
or  irritant  poisoning,  such  as  from  eating  poisonous  fungi.  We  have  several 
times  been  requested  by  a  coroner  to  make  a  post-mortem  on  a  child  who 
has  been  seized  with  vomiting,  purging,  and  high  fever,  with  great  depres- 
sion followed  by  death  in  a  few  hours  ;  and  we  have  been  unable  to  say 
for  certain,  from  the  post-mortem  appearance,  whether  the  death  has  been 
due  to  malignant  scarlet  fever  or  acute  inflammatory  diarrhcea.  The  prob- 
lem has  been  solved  in  some  instances  by  the  occurrence  of  scarlet  fever 
in  the  same  house  shortly  afterwards.  In  the  majority  of  cases  the  appear- 
ances seen  in  the  throat  would  suffice  for  diagnosis.  The  diagnosis  between 
sunstroke  and  acute  cases  of  cholera  infantum  may  be  difficult,  as  there  may 
be  a  high  temperature  in  both  ;  but  in  most  instances  the  gastro-intestinal 
disturbance  is  much  more  marked  in  the  latter  than  the  former.  It  mus  be 
borne  in  mind  that  some  consider  cholera  infantum  to  be  caused  by  heat 

''™^r;!^7;..«..-Acute  intestinal  catarrh  must  always  f  "^^/^^^  Jf/'^^J 
disease  not  only  from  its  tendency  to  prove  fatal  during  the  attack  itself,  but 
because  t  so  frequently  passes  on  into  a  subacute  or  chronic  form  of  catarrh 
to  be  succeeded  by  atrophy.  The  younger  the  infant,  the  -more  senous  the 
prognos  s  becomes,  especially  if  it  has  been  artificially  fed  ;  in  older  c  .ldi.n^ 
though  the  attack  may  be  severe  and  the  depression  produced  veiy  gieat, 
e  disease  u  ually  terminates  favourably.  The  onset  of  cei^bral  symptoms 
Ifo?  very  unfavourable  augury,  and  the  chances  are  against  the  :nfant. 
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though  the  case  is  not  hopeless.  Convulsions  are  generally  followed  by  death. 
In  those  cases  in  which  infants  lapse  into  the  chronic  stage  the  prognosis  is 
serious,  as  they  are  already  exhausted  by  the  acute  attack. 

Morbid  Anatomy. — If  death  has  taken  place  early  in  the  disease,  the 
body  is  well  nourished  and  perhaps  even  plump,  but  the  face  retains 
the  same  expression  it  had  during  life,  the  eyes  and  cheeks  being  sunken. 
On  opening  the  body,  minute  htemorrhages  are  usually  present  on  the  sur- 
face of  the  lungs  and  heart,  and  there  is  hypostatic  congestion  at  the  bases 
.  of  the  lungs.  The  mucous  membrane  of  the  stomach  and  bowels  is  swollen 
and  pink  from  capillary  congestion,  the  congestion  often  being  present  in 
patches,  and  minute  haemorrhages  may  have  taken  place.  The  mucous 
membrane  of  the  large  intestine  is  congested,  especially  along  the  summit  of 
the  folds  of  the  membrane.  An  excess  of  mucus  is  generally  present,  and 
the  contents  are  liquid.  The  Peyer's  patches  and  solitary  glands  are  most 
frequently  swollen  ;  the  kidneys  are  pale,  the  cortex  frequently  enlarged. 
In  the  later  stages,  the  body  is  more  or  less  emaciated,  the  lungs  are  semi- 
solid at  their  bases  from  the  presence  of  catarrhal  pneumonia,  the  mucous 
membrane  of  the  small  intestine  is  swollen  and  congested  ;  but  the  principal 
changes  will  be  noted  in  the  large  intestines.  Here  the  mucous  membrane 
is  generally  much  congested,  especially  about  the  caecum  and  descending 
colon  ;  there  may  be  superficial  ulceration  or  excoriation  at  the  summits  of 
the  folds  of  mucous  membrane,  or  the  bowel  may  be  pitted  with  deep  but 
small  ulcers  from  the  results  of  breaking  down  and  discharge  of  the  solitary 
glands.  Microscopical  examination  of  the  intestines  shows  a  distension  of 
the  network  of  capillaries  of  the  villi  and  mucous  membrane,  and  an  exuda- 
tion of  leucocytes  is  mostly  present  in  the  submucosa  and  between  the 
tubules  or  crypts  of  Lieberkuhn.  Numerous  micro-organisms  are  present. 
The  solitary  glands,  especially  in  the  large  bowel,  are  very  often  in  a  state  of 
softening  in  their  centres,  or  their  contents  have  discharged,  giving  rise  to 
sharply  cut  ulcers. 

On  examining  the  brain,  no  constant  or  indeed  definite  lesion  is  found  ; 
in  most  cases  the  sinuses  are  distended  with  blood  or  occupied  by  a  firm  pale 
clot,  but  this  condition  of  engorgement  appears  to  be  the  result  of  death 
taking  place  through  cessation  of  respiration,  or  during  a  convulsion,  and  is 
due  to  mechanical  causes  from  interference  with  the  return  of  blood  to  the 
lungs.  The  symptoms  referable  to  the  brain  during  the  last  few  hours  of 
life,  coma,  Cheyne-Stokes  respiration,  &c.,  have  been  attributed  to  exhaustion, 
and  an  anaemic  (arterial)  condition  of  brain  due  to  diminished  arterial  tension.' 
The  suggestion  that  they  are  due  to  uraemia  is  improbable,  though  it  is  not 
unlikely  they  are  due  to  the  absorption  of  ptomaines  from  the  alimentary 
canal.  Meningitis  is  extremely  rare  ;  in  one  case,  however,  which  came 
under  our  notice,  lymph  was  found  about  the  optic  commissures. 

rrm/wm/.— The  most  important  part  of  prophylactic  treatment  is  con- 
nected with  the  food  which  the  infant  takes  and  the  purity  of  the  air  which 
It  breathes.  No  weakly  infant  who  is  being  reared  on  artificial  food  and  who 
has  previously  suffered  from  intestinal  catarrh  ought,  if  it  is  possible  to  avoid 
It,  to  remain  in  the  crowded  part  of  a  large  town  during  the  hot  weather,  but 
should  be  sent  away  to  a  bracing  seaside  place,  or  country  quarters  should 
be  selected  among  breezy  hills.    The  greatest  care  should  be  exercised  in 
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the  selection  of  pure  milk  and  in  its  storage  before  it  is  taken  by  the 
patient,  as  there  is  little  doubt  that  milk  readily  absorbs  noxious  gases,  is 
easily  contaminated  by  micro-organisms  present  in  the  atmosphere,  and 
changes  arc  set  up  which  render  it  unfit  for  food.  All  milk  taken  by  infants 
and  children  during  the  summer  months  should  be  carefully  sterilised  in  one 
of  the  milk  sterilisers  sold  for  the  purpose.  Care  must  also  be  taken  that 
the  infant  is  not  given  food  in  excess  of  its  digestive  powers,  as  undigested 
curd  or  other  foods  are  exceedingly  likely  to  decompose  in  the  alimentary 
canal  and  give  rise  to  irritation  and  diarrha;a.  The  stools,  both  of  infants 
at  the  breast  and  bottle-fed  children,  should  be  carefully  watched,  and  any 
traces  of  undigested  food,  or  of  unusual  foulness  or  looseness  of  bowels, 
should  be  the  signal  for  lessening  the  amount  of  food  taken.  No  infant  at 
the  breast  should  be  weaned  during  the  continuance  of  the  hot  weather, 
and  if  diarrhoea  makes  its  appearance  the  infant  ought,  if  possible,  to 
retui'n  to  the  breast. 

The  indications  for  treatment  when  the  diarrhoea  has  commenced  are  in 
the  first  place  to  give  a  laxative  to  clear  away  all  irritating  or  decomposing 
foods  and  relieve  the  congested  bowel,  and  secondly  to  give  food  only  of 
the  blandest  character  and  in  small  ciuantities.  The  first  indication  can  be 
fulfilled  by  giving  castor  oil,  as  long  ago  advocated  by  Dr.  Geo.  Johnson,  or 
by  a  dose  or  two  of  calomel.  The  former  may  be  given  in  emulsion  in  com- 
bination with  an  unirritating  antiseptic,  as  boric  acid  or  sahcylate  of  soda  ; 
the  latter  helps  to  prevent  decomposition  in  the  emulsion,  and  perhaps 
also  plays  a  similar  part  in  the  stomach  in  checking  putrefactive  changes. 
(F.  28.) 

The  oil  may  be  given  by  itself  in  half-teaspoonful  or  teaspoonful  doses, 
but  it  is  apt  to  cause  sickness.    Instead  of  the  castor  oil,  especially  if  there 
is  much  sickness,  small  doses  of  calomel  may  be  given,  and  on  account  of  its 
small  bulk  and  tasteless  character  it  is  in  many  respects  to  be  preferred.  It 
is  better,  if  the  attack  is  a  sharp  one,  to  give  it  in  small  and  repeated  doses, 
especially  in  weakly  infants  \  \  to  \  grain  may  be  given  to  infants  and 
young  children  every  two  hours,  until  one  or  two  grains  have  been  given, 
In  the  course  of  twelve  hours  or  more,  according  to  the  intensity  of  the 
diarrhoea,  all  appearances  of  undigested  food  will  have  disappeared  from  the 
stools,  the  latter  perhaps  continuing  frequent  and  watery.    Stomach  washing 
and  irrigation  of  the  large  bowel  have  been  largely  practised  both  on  the 
Continent  and  in  America,  and  have  the  great  advantage  of  removing  at  once 
the  contents  of  the  stomach  and  large  bowel,  but  no  irrigation  can  reach  the 

small  intestines.  .  ,    ^    1  u  1 

Unless  the  infant  be  at  the  breast,  all  milk  or  milk  foods  should  be 
stopped,  and  barley  water  with  white  of  egg  or  weak  chicken  broth  substi- 
■  tuted  (p.  89).  The  most  troublesome  symptom  at  first  is  the  x  omiting  ;  tins 
may  be  constant,  following  every  attempt  at  feeding,  and  it  will  be  necessaiy 
to  desist  from  all  attempts  for  some  hours,  only  moistening  the  child  s 
mouth  with  a  small  brush  dipped  in  iced  water.  Counter-irritation  and  hot 
applications  to  the  abdomen  at  this  stage  are  undoubtedly  serviceable.  1^  or 
this  purpose  a  liniment  composed  of  five  drops  of  oil  of  mustard  to  an 
ounce  of  camphorated  oil  may  be  gently  rubbed  over  the  abdomen  or 
spongio-piHne  or  several  folds  of  flannel  wrung  out  of  water  at  1 10  m  whicn 
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mustard  has  been  diffused  (in  the  proportion  of  two  tablespoonfuls  to  a 
gallon)  may  be  applied. 

The  medical  treatment  of  acute  diarrhoea  is  unsatisfactory.  The  vomit- 
ing may  continue,  the  stools  in  spite  of  the  most  careful  dieting  may  be 
loose  and  frequent,  and  the  child  rapidly  lose  ground.  It  must,  how- 
ever, be  borne  in  mind  that  the  disease  is  something  more  than  a  congested 
irritable  state  of  bowels,  in  which  the  contents  are  rapidly  passed  downwards 
into  the  colon  and  rectum,  but  the  diarrhoea  is  rather  the  result  of  a  form 
of  irritant  poisoning  by  toxins,  which  must  be  got  rid  of  as  soon  as  possible. 
There  cannot  be  the  least  doubt  that  in  many  cases  with  the  cessation  of  the 
diarrhea  the  child  becomes  no  better,  but  rapidly  passes  into  a  condition  of 
collapse  with  cerebral  symptoms,  due  in  all  probability  to  toxaemia  ;  or  the 
temperature  rises  and  pneumonia  supervenes. 

The  drug  which  has  appeared  to  us  the  most  successful  in  the  vomit- 
ing in  the  early  stages  is  carbolic  acid,  the  glycerine  of  carbolic  acid  being 
given  in  drop  doses  every  two  hours  or  even  oftener.    Carbolic  acid  has  a 
sedative  action  on  the  stomach,  and  helps  also  to  check  the  decomposition 
changes  which  go  on.    Other  drugs  of  a  similar  class,  namely  salol,  creosote, 
resorcin,  naphthalin,  have  been  given  as  antiseptic  remedies  in  the  hopes  of 
checking  the  putrefactive  changes  in  the  bowel  and  preventing  the  formation 
of  toxic  products.    Salicylate  of  soda  has  been  used  by  A.  Jacobi,  of  New 
York,  and  also  by  Ur.  Emmet  Holt  ;  it  is  given  in  doses  of  one  to  three 
grains  every  two  hours  according  to  age.    Resorcin  may  be  given  in  \  to 
2  grain  doses  dissolved  in  water  every  two  hours.    But  these  antiseptic 
drugs  are  disappointing  in  the  worst  class  of  case.'  Both  bismuth  in  the  form 
of  subnitrate  and  oxide  and  zinc  oxide  {Y .  30  and  19)  are  usually  of  undoubted 
service.    Five-grain  doses  may  be  given  every  hour  to  an  infant  of  twelve 
months.  Opium,  during  the  first  twenty-four  or  forty-eight  hours,  is  useless  and 
harmful,  more  especially  when  there  is  undigested  food  in  the  stools  and 
where  the  vomiting  is  persistent.    After  twenty-four  or  forty-eight  hours,  if 
the  stools  continue  small  and  numerous,  especially  if  they  approach  the 
dysenteric  type-the  large  bowel  being  chiefly  involved-this  drug  is  of 
much  value  in  soothing  the  patient  and  diminishing  irritability     It  is 
best  given  by  enema.    The  advantage  of  this  method  is  that  it  is  slowly 
absorbed  and  its  topical  effects  are  useful ;  one  or  two  enemata  of  laudanum 
during  the  twenty-four  hours  will  mostly  relieve  the  irritative  diarrhoea,  when 
accompanied  by  straining  and   colicky  pains,  without  the  necessity  of 
omitting  or  altering  the  medicine  given  by  the  mouth.    Two  to  five  drops  of 
laudanum  niay  be  given  in  warm  decoction  of  starch  per  rectum  to  an  infant 
of  SIX  months  to  twelve  months,  the  effects  carefully  watched,  and  repeated 
m  the  course  of  six  to  twelve  hours  if  necessary  ;  ,V  of  a  grlin  of  morohia 
may  be  given  subcutaneously  to  a  child  over  th.'e;  Jears  of^ag   ;  or  Dover's 

oftrneTifTh'e  ^  ^^^^^^^^^  -  ^ourl  o 

oftener  if  the  pain  and  griping  are  severe.    If  there  be  much  fever  teoid 

b^pScled'"         °'  ^"'""^  ^^''^^^  -'eViA 

Stimulants  may  be  required  from  the  first,  but  it  is  wise  to  reserve  them 

fsouldriff '  T^'^'''  "  ^'^^"-^       '^^'^^  sickness  Brlndy, 

a  sound  poit,  or  champagne,  are  the  forms  of  alcoholic  stimulants  most  useful 
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and  they  are  usually  required  to  be  given  freely  in  the  later  stages  if  collapse 
is  threatened.  Ammonia,  camphor,  and  musk  are  valuable  remedies  if 
symptoms  of  collapse  have  made  their  appearance.  Camphor  may  be  given 
in  the  form  of  spirits  of  camphor,  three  or  four  drops  every  second  hour  ;  or 
musk.  (F.  29.)  Camphor  and  musk  are  not  agreeable  medicines  to  take, 
and  are  apt  to  cause  nausea. 

Irrigation  of  the  large  bowel  is  certainly  useful  in  severe  cases,  especially 
in  the  later  stages.  The  ulceration  and  inflammation  are  mostly  below  the 
ciccum,  and  can  be  reached  by  fluid  injected  per  rectum.  A  soft  rubber 
catheter  is  passed  some  six  or  eight  inches  into  the  rectum  and  attached  to 
a  Higginson's  ball,  syringe.  Twenty  to  thirty  ounces  are  injected  so  as  to 
get  as  high  up  as  possible  ;  the  injection  may  be  continued,  allowing  the  fluid 
to  flow  back  by  the  side  of  the  catheter.  We  should  not  be  inclined  to 
irrigate  the  large  bowel  more  than  once  a  day  or  twice  at  the  most,  as  to 
disturb  the  child  too  much  is  prejudicial. 

Even  when  convalescence  is  established  great  care  must  be  exercised 
for  many  weeks  in  the  management  of  the  patient  ;  the  child  is  certain  to 
be  left  with  impaired  digestive  powers,  and  liable  to  gastric  or  intestinal 
disturbance.    A  severe  attack  will  often  affect  the  child's  health  and 
development  for  many  months,  so  that  it  is  late  in  talking  or  standing 
and  at  18  months  or  two  years  of  age  resembles  a  child  of  12  months 
old  or  less.    Moreover,  the  diarrhoea  may  become  chronic  or  return  in  a 
subacute  form,  and  a  child  may  thus  be  lost  who  has  managed  to  struggle 
through  the  primary  attack.    The  diet  during  convalescence  rec^uires  the 
most  extreme  care,  and  a  return  to  milk  diet  should  not  be  allowed  until 
there  is  evidence  of  much  improved  digestive  powers.    Broths  and  beef  tea 
made  with  barley  or  some  light  starchy  food,  meat  juice,  scraped  underdone 
chops,  and  whey,  may  be  given  in  moderation. 

The  mineral  acids,  pepsine  wine,  decoction  of  pomegranate  bark,  the 
vegetable  bitters  and  astringents,  will  be  useful  as  the  child  improves. 

Summary.  — V\a.c&  the  child  in  the  coolest  room  of  the  house,  and  sponge 
frecpently  if  there  is  much  fever. 

Stop  all  forms  of  milk  food,  giving  barley  or  arrowroot  water  with  white 
of  egg,  and  veal  broth  ;  if  there  is  much  vomiting  stop  all  food  for  some 
hours. 

Apply  hot  fomentations  or  counter-irritation  to  the  abdomen. 

Give  castor  oil  or  calomel  till  all  undigested  food  has  disappeared  from 
the  stools,  followed  by  salol,  zinc,  bismuth  or  carbolic  acid.  Later,  if  there 
is  much  restlessness  or  colic,  give  opium  by  the  rectum.  In  severe  cases 
brandy  or  other  stimulants  will  be  required,  but  it  is  apt  to  cause  vomitmg. 

In  infants  at  the  breast  lessen  the  quantity  of  milk  taken  and  give  some 
barley  water. 

Acute  Ileo-colitis.    Dysenteric  Diarrhoea 

Uiarrhcca  of  a  dysenteric  character  is  sometimes  secondary  to  acute 
catarrhal  diarrhcea,  or  it  may  follow  measles,  whooping  cough,  or  other 
zymotic  disease.  In  these  cases  it  is  mostly  chronic  or  at  the  most  subacute. 
There  is  straining  at  stool  :  the  evacuations  contain  much  mucus  and  are 
streaked  with  blood.    Prolapse  of  the  rectum  is  common.    In  some  cases 
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which  occur  almost  entirely  in  older  children,  ileo-colitis  is  an  exceedingly 
acute  and  fatal  disease.  Cases  of  this  description  have  been  recorded  by 
Henoch,  Goodhart,  and  Eustace  Smith.  The  onset  is  sudden,  with  vomiting, 
colic,  and  fever,  the  latter  usually  not  high  ;  there  is  much  straining  at  stool, 
followed  by  the  passage  first  of  faecal  matters,  later  blood  and  mucus  only. 
There  is  mostly  some  abdominal  tenderness,  and  in  some  instances  a  purpuric 
or  petechial  rash  on  the  skin.  There  is  certain  to  be  great  depression  and 
rapidly  increasing  weakness.  There  is  often  delirium  at  night.  At  the 
autopsy  the  last  foot  or  so  of  the  ileum  is  found  to  be  involved,  while  the 
changes  are  more  marked  in  the  colon,  but  most  of  all  in  the  sigmoid  flexure 
and  rectum.  The  mucous  membrane  is  swollen  and  intensely  injected,  with 
patches  of  thin  membranous  exudation,  or  if  the  child  has  lived  some  days 
there  is  ulceration  of  a  superficial  character.  The  etiology  of  these  cases  is 
obscure.  The  possibility  of  meat  poisoning  must  be  kept  in  mind.  They 
occur  in  the  hot  weather  of  summer,  but  their  occurrence  is  not  limited  to  this 
time.  One  of  our  cases  occurred  in  April,  at  the  height  of  an  epidemic  of 
influenza.    (See  below.) 

In  one  case  coming  under  our  notice  in  a  girl  of  twelve  years,  who  was 
admitted  to  hospital  under  the  care  of  our  colleague.  Dr.  Hutton,  the  attack 
commenced  with  vomiting  and  diarrhoea,  followed  by  delirium,  petechias  on 
the  skin,  and  bleeding  from  the  nose.  She  was  admitted  to  hospital  on  the 
sixth  day  of  her  illness  in  a  collapsed  condition,  with  a  pulse  of  190  and  a 
temperature  of  102°  F. ;  she  passed  loose  stools  containing  some  hard  lumps 
with  blood  and  mucus  ;  later,  the  epistaxis  again  supervened,  the  tempera- 
ture rose  to  104°  F.,  and  she  died  exhausted  on  the  ninth  day  of  her  illness. 
The  post-mortem  showed  the  folds  of  the  mucous  membrane  of  the  colon  to 
be  of  an  ashy-grey  colour  with  well-defined  ulcers  varying  in  size  from  a  pin's 
head  to  half  an  inch  in  diameter  :  all  the  changes  were  more  marked  below 
the  sigmoid  flexure. 

In  another  case  of  a  somewhat  similar  nature  coming  under  our  care, 
the  symptoms  so  closely  resembled  those  of  an  invagination  of  the  intestines, 
that  an  exploratory  incision  was  made  into  the  abdominal  cavity.  Cases  of 
intussusception  are  not  infrequently  diagnosed  as  '  dysentery,'  but  it  is  rare 
for  the  opposite  mistake  to  be  made.    The  case  was  shortly  as  follows  : 

Acute  Ileo-colitis— Death.— A  boy  of  nine  years  of  age  was  suddenly  seized  (April  22, 
1891)  with  pain  in  the  abdomen  whilst  at  school,  followed  by  the  passage  of  blood  and 
mucus  by  the  bowel ;  he  continued  in  this  way  during  the  succeeding  night.  He 
was  admitted  to  hospital  next  day,  and,  in  spite  of  fomentations  and  opium,  he  passed 
twelve  stools,  consisting  almost  entirely  of  blood  and  mucus.  Temperature  99-100°  F. 
April  24.— The  tenesmus  and  bloody  stools  continued,  in  spite  of  large  enemata  of 
warm  water  ;  the  latter  brought  away  a  small  quantity  of  ftecal  matters.  No  tumour  could 
be  felt ;  the  abdomen  was  not  distended  nor  tender  to  the  touch.  Temperature  97-99-6°  F. 
In  the  evening,  as  no  improvement  had  taken  place,  and  the  boy  seemed  rapidly  sinking" 
U  was  decided  to  explore  the  abdominal  cavity,  in  order  to  relieve  an  invagination  of  the 
bowel  If  present.  This  was  done ;  but  no  invagination  was  found,  only  an  intensely  con- 
gested colon.  Death  followed  about  eight  hours  after.  At  the  post-mortem  the  stomacia 
and  small  mtestmes,  to  within  twenty  inches  of  the  cascum,  were  found  normal ;  the  last 
foot  or  two  of  Ileum  was  found  congested,  with  patches  of  thin  membranous  exudation 
Ihe  mucous  membrane  of  the  colon,  sigmoid  flexure,  and  rectum  was  intensely  injected; 
the  changes  m  the  lowest  parts  being  most  marked,  the  rectum  being  hemorrhagic  There 
were  patches  of  thin  membranous  exudation,  but  no  ulcers. 


I04  Diseases  of  the  Digestive  System 

These  acute  cases  of  dysenteric  diarrhoea  appear  to  occur  in  children  of 
over  eight  or  nine  years  rather  than  in  younger  children. 

Diagnosis— Tenesmws,  with  passage  of  blood  and  mucus  by  the  bowel, 
in  an  infant  under  a  year  old,  should  certainly  suggest  intussusception  rather 
than  ileo-colitis  ;  and  a  careful  exploration  of  the  rectum  and  palpation  of 
the  abdomen  should  certainly  be  made.  In  older  children  these  symptoms 
indicate  ileo-colitis  rather  than  invagination  ;  fever,  delirium,  vomiting,  also 
point  the  same  way. 

Treat  men/. —In  acute  ileo-colitis  only  the  blandest  food  should  be  given, 
such  as  arrowroot,  veal  broth,  or  white  of  egg  mixture,  and  if  there  is  vomit- 
ing, the  less  food  given  the  better.  Hot  fomentations  containing  opium 
should  be  applied  to  the  abdomen,  and  every  effort  made  to  allay  the  inflam- 
matory condition  of  the  colon  by  small  starch  and  opium  enemata.  Five  to  six 
ounces  of  warm  starch  mucilage  and  boric  acid  with  lo  minims  of  laudanum 
may  be  administered  to  a  child  of  ten  years.  Anything  that  can  possibly 
irritate,  such  as  purgatives  or  indigestible  food,  must  be  avoided,  as  likely  to 
increase  the  peristalsis  and  tenesmus.  Stimulants  are  certain  to  be  required 
sooner  or  later.  In  mild  or  chronic  cases  irrigation  of  the  bowel  is  often  of 
the  greatest  service.  Thin  starchy  mucilage  may  be  used  with  lac  bismuthi, 
and  the  amount  employed  should  be  sufficiently  large  to  reach  the  caecum. 
Laxatives,  as  rhubarb  and  soda  or  castor-oil  emulsion,  are  also  useful  in  the 
early  stages.  Great  care  must  be  taken  in  the  diet,  and  all  rich  foods 
avoided. 

Meat  Poisoning.    Infection  with  Gaertner's  Bacillus 

Under  this  head  we  refer  to  the  acute  gastro-intestinal  disturbance  which 
follows  the  ingestion  of  some  form  of  animal  food  which  is  infected  with  the 
Bacillus  enteritidis,  first  described  by  Gaertner.  Besides  this  bacillus  and  its 
varieties  other  organisms  have  been  desciibed  (B.  botulinus),  but  Gaertner's 
is  by  far  the  most  common.  The  diseased  animal  is  usually  either  the  cow, 
calf,  or  pig,  and  the  infection  of  human  beings  is  the  result  of  eating  imperfectly 
cooked  beef,  veal,  veal  or  pork  pies,  sausages,  and  in  some  cases  raw  milk. 
No  cases  appear  to  have  occurred  after  using  mutton.  An  exposure  of  one 
minute  to  a  temperature  of  158°  F.  is  sufficient  to  destroy  Gaertner's 
bacillus,  and  the  toxins  associated  appear  to  be  destroyed  by  a  boiling 
temperature  (H.  E.  Durham). 

The  infection  is  due  to  the  ingestion  of  the  bacillus  itself  and  the  consequent 
development  of  toxins  in  the  system,  and  not  to  the  ingestion  of  the  toxins 
themselves  :  in  all  fatal  cases  the  bacilli  have  been  found  (H.  E.  Durham). 
The  diseased  animals  appear  to  have  suffered  from  septicaemia,  diarrhcua,  and 
localised  suppurations. 

The  symptoms  set  in  within  a  few  hours,  and  include  rigors,  vomiting, 
diarrhoea,  with  excessive  griping  and  sometimes  blood  in  the  stools,  fever 
often  high,  followed  in  severe  cases  by  subnormal  temperature,  and  marked 
collapse  with  weak  irregular  action  of  the  heart.  Herpes  occurs  in  some 
cases. 

In  an  epidemic  which  we  had  an  opportunity  of  observing,  it  was  the  milk 
which  was  at  fault.  Upwards  of  160  individuals  ,were  attacked  within  a  few 
hours  of  one  another,  in  several  families  as  many  as  twelve,  the  children 
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suffering  the  most.  All  the  families  were  supplied  with  milk  from  the  same 
farm.  The  outbreak  was  investigated  by  Dr.  Niven,  who  traced  the  out- 
break to  a  cow  suffering  from  inflammation  of  the  udder. 

The  diagnosis  in  such  cases  is  aided  by  the  possibility  of  tracing  the 
cause  of  the  illness  to  some  form  of  food  such  as  veal  or  pork  pies, 
sausages,  milk,  &c.  It  must  be  borne  in  mind  that  the  meat  or  milk  is 
not  obviously  bad  or  stale,  and  only  a  bacterial  examination  by  an  e.xpert  will 
prove  it  to  be  at  fault.  Blood  should  be  taken  from  the  individuals  attacked 
for  'serum  reactions,'  and  forwarded  to  an  expert.  It  must  be  remembered 
that  influenza  may  sometimesgiverise  toafebrilegastro-intestinal  disturbance, 
but  the  fact  that  many  people  are  attacked  within  a  few  hours  of  one  another, 
and  then  no  others  are  attacked,  would  arouse  the  suspicion  of  meat  or  milk 
poisoning. 

The  treatment  is  practically  the  same  as  already  given  under  Gastro- 
intestinal Infection.  The  intense  griping  may  rec[uire  full  doses  of  opium 
for  its  relief 
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Chronic  Gastro-intestinal  Catarrh.    Castro-Intestinal  Atrophy 

In  some  cases  a  gastric  catarrh  exists  with  but  little  evidence  of  the  intes- 
tines being  in  any  way  affected,  and  in  other  cases  the  intestines  may  be  the 
only  part  of  the  alimentary  canal  which  appears  to  suffer  ;  but  in  perhaps 
the  majority  of  cases,  especially  in  infants  and  small  children,  there  is  no 
sharply  defined  limitation  between  the  two,  the  whole  of  the  alimentary  canal 
appearing  to  be  involved. 

The  terms  chronic  vomiting;,  chronic  diarrhoea,  simple  atrophy, 
marasmus,  malnutrition,  athrepsia  are  sometimes  applied,  according  to 
the  most  prominent  symptom  which  is  present  ;  thus,  chronic  vomiting  is 
the  most  marked  and  striking  symptom  which  may  be  present  in  catarrh  of 
the  stomach,  diarrhoea  is  mostly  present,  or  at  least  more  or  less  looseness 
of  the  bowels,  in  the  early  stages  of  an  intestinal  catarrh,  though  the  latter  may 
exist  without  any  marked  diarrhoea,  or  in  the  later  stages  there  may  be  con- 
stipation. If  the  only  marked  symptoms  are  dyspepsia  and  wasting,  then 
the  term  simple  atrophy  has  been  applied.  In  all  these  conditions,  while 
the  symptoms  may  differ,  the  anatomical  groundwork  is  the  same — namely, 
a  chronic  gastro-intestinal  catarrh,  which  in  later  stages  passes  into  a  gastro- 
intestinal atrophy. 

Thus,  an  infant  soon  after  birth,  or  perhaps  when  a  few  moments  old, 
sufifers  from  repeated  and  frequent  vomiting,  or  it  suffers  from  diarrhoea,  or 
if  these  are  absent  there  are  other  chronic  dyspeptic  troubles,  such  as  flatu- 
lence and  colic  ;  it  fails  to  thrive  and  gradually  wastes,  and  after  a  more  or 
less  protracted  illness,  during  which  the  wasting  becomes  extreme,  it  dies 
exhausted  or  is  carried  off  by  some  intercurrent  disease.  In  some  cases  the 
course  is  very  short,  perhaps  only  a  few  weeks,  but  in  the  majority  the 
disease  is  chronic  and  the  infant  lives  for  months,  suffering  constantly  from 
dyspepsia,  unable  to  digest  its  food,  and  wasting  to  a  mere  skeleton.  The 
less  severe  cases,  especially  if  they  come  under  treatment,  gradually  improve, 
and  after  months  of  the  most  careful  feeding  and  nursing  completely  recover, 
though  such  cases  usually  become  rickety  or  are  otherwise  weakly.  Reco\  ery 
is  only  possible  during  the  earlier  stages  ;  if  the  catarrhal  stage  has  passed 
on  into  one  in  which  there  is  advanced  atrophy  of  the  mucous  membrane 
of  the  stomach  and  intestines  with  the  secreting  glands,  recovery  is  hardly  t 
possible. 
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Experimental  research  has  shown  that  in  these  cases  there  is  a  diminution 
in  the  amount  of  hydrochloric  acid  and  pepsin  secreted,  whilst  there  is  an 
excessive  formation  of  mucus,  lactic,  acetic,  and  butyric  acids.  Much  gas  is 
given  off  from  the  decomposing  food. 

This  gastro-intestinal  atrophy  rarely  occurs  in  children  over  eighteen 
months  of  age,  and  indeed  is  most  common  in  infants  under  six  months.  Older 
children  suffer  from  chronic  intestinal  catarrh,  which  I'arely  goes  on  to  atrophy, 
though  it  is  frequently  the  precursor  of  tuberculosis  of  the  mesenteric  glands. 

In  the  majority  of  cases,  chronic  gastro-intestinal  catarrh  is  the  result  of 
improper  feeding  and  unfavourable  life  conditions.  Infants  who  come  of  a 
healthy  stock  and  are  nursed  at  the  breast  of  healthy  mothers  rarely,  if  ever, 
suffer  from  it.  It  is  the  infants  vi^ho  are  fed  from  the  first  on  cow's  milk  or 
the  various  forms  of  starchy  foods  that  chiefly  suffer.  The  infant  may  go 
on  fairly  well  for  the  first  few  weeks  or  more,  suffering  more  or  less  from 
dyspepsia  ;  then  comes  an  attack  of  diarrhcjea  or  vomiting,  and  forthwith  it 
begins  to  go  downhill ;  no  food  seems  to  suit  it,  however  often  changed,  and 
it  never  recovers  its  digestive  powers,  which  appear  to  have  been  hopelessly 
damaged.  Some  infants  appear  to  get  on  fairly  well  till  they  suffer  from  an 
attack  of  broncho-pneumonia,  or  measles,  or  whooping  cough,  which  they 
survive  only  to  begin  gradually  to  waste.  In  some  few  instances,  more 
especially  in  dispensary  practice,  atrophic  infants  may  be  seen  of  a  few 
months  old,  who  have  been,  according  to  their  mothers'  accounts,  entirely 
breast-fed.  In  these  cases  the  infants  have  been  congenitally  weak  or  pre- 
mature, and  probably  the  mother's  milk  has  been  deficient  in  quality  and 
quantity,  and  they  have  been  exposed  to  all  the  insanitary  conditions  which 
prevail  in  the  crowded  dwellings  of  the  poorest  and  most  ignorant  of  our 
citizens. 

Symptoms. ~Xxif9i-DX&. — The  history  which  is  generally  obtained  from  such 
cases  is  that  they  were  suckled  for  a  few  weeks  or  months  after  birth,  then 
the  mother  had  to  go  to  work  or  her  milk  failed,  and  the  infant  was  made 
over  to  a  friend  or  hireling  to  be  artificially  fed,  and  from  this  time  it  began 
to  waste.  On  cross-questioning  the  mother  or  caretaker,  it  is  found  that  it  has 
been  fed  on  sopped  bread  or  biscuits,  because  cow's  milk  did  not  appear  to 
satisfy  it,  or  it  vomited  the  milk  curdled,  and  it  has  constantly  suffered  from 
colic,  vomiting,  or  more  commonly  diarrhoea.  On  the  other  hand,  there  is 
sometimes  constipation,  but  this  usually  has  been  preceded  by  diarrhoea  ; 
the  diarrhoeal  symptoms  being  most  marked  in  those  suffering  during  the 
summer  months;  If  the  symptoms  be  analysed,  three  stages  in  the  course  of 
the  disease  may  be  recognised  as  first  clearly  pointed  out  and  emphasised  by 
I'arrot,  whose  description  of  these  cases  under  the  name  of  athrepsia  leaves 
nolhmg  to  be  desired.  The  early  symptoms  or  first  stage  are  those  of  a 
smiple  gastric  or  intestinal  catarrh,  in  the  second  the  progressive  wasting  be- 
comes the  prominent  phenomenon,  and  in  the  last  stage  the  infant  passes  into 
^  exhausted  condition  in  which  cerebral  symptoms  make  their  appearance. 
First  St ao;e.  The  infant  suffers  from  a  simple  diarrhoea  or  looseness  of  the 
bowels ;  the  stools,  instead  of  being  bright  yellow  and  homogeneous,  are 
liquid,  ciu-dy,  and  often  green  in  colour,  or  contain  an  excess  of  mucus  ; 
sometunes  they  consist  almost  entirely  of  stinking  decomposing  milk  ;  the' 
abdomen  is  distended  with  gas  and  remains  constantly  in  this  condition,  the 
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tongue  is  coated,  and  patches  of  aphllious  stomaiiiis  appear  in  the  mouth. 
The  infant  is  restless,  constantly  whining,  and  will  not  sleep  at  night.  Frequent 
vomiting  may  be  a  prominent  symptom,  the  milk  being  returned  curdled. 
The  tissues  become  flabby,  and  then  wasting  commences.  In  the  second 
stage  all  the  symptoms  are  intensified  and  the  characteristic  wasting  becomes 
manifest.  The  stools  for  the  most  part  are  loose  and  frequent,  and  consist 
of  undigested  food,  being  often  pale  and  putty-like,  with  a  peculiar  odour  ; 
at  other  times  they  are  of  a  dark  brown  colour  from  the  jjresence  of  altered 
bile.  The  infant  is  mostly  voracious,  liquid  food  does  not  appear  to  satisfy 
it,  and  by  the  mistaken  kindness  of  its  friends  it  is  fed  with  sopped  bread 
or  some  thick  food,  a  diet  which  has  the  great  merit  in  their  eyes  of  keeping 
it  quiet  for  a  longer  time  than  liquid  food  or  diluted  milk  ;  at  times  it  cries 
incessantly,  hardly  ever  appearing  to  sleep  or  only  dozing  for  a  short  time 
unless  under  the  influence  of  a  '  soothing  syrup '  supplied  by  its  nurse.  The 
mouth  becomes  the  seat  of  parasitic  stomatitis,  the  skin  is  harsh  and  dry, 
small  boils  or  a  lichenous  rash  make  their  appearance,  the  buttocks  and 
genitals  are  raw  and  excoriated.  Its  temperature  is  below  normal,  the  feet 
and  hands  are  congested,  the  face  has  a  pallid  earthy  tint,  and  a  sickly  lactic 
acid  smell  is  given  out  from  the  body,  especially  the  abdomen.  The  wasting 
is  extreme,  the  face  being  shrivelled,  the  skin  wrinkled  and  hanging  in  folds 
about  the  thighs  and  arms.  In  the  third  stage  the  infant  passes  into  a 
moribund  state  ;  it  is  too  feeble  to  cry  loudly,  it  is  heavy  and  drowsy, 
taking  little  notice  of  anything.  It  becomes  more  and  more  somnolent,  and 
death  ensues,  probably  preceded  by  muscular  twitchings,  strabismus,  or 
general  convulsions. 

If  we  analyse  the  principal  symptoms  of  the  disease,  we  shall  find  that 
sometimes  one  symptom,  as  diarrhoea,  sometimes  another,  as  vomiting,  is  the 
most  prominent.  In  the  majority  of  the  cases  there  is  more  or  less  diarrhoea 
throughout  the  whole  course,  so  that  such  cases  would  come  under  the  cate- 
gory of  cbronic  diarrboea,  or  this  chronic  condition  may  alternate  with  the 
acuter  forms.  The  stools  at  first  are  yellow,  liquid  and  frothy,  with  flocculi 
of  semi-digested  curd  ;  later  they  become  green,  the  acid  contents  of  the 
intestines  acting  on  the  bile  pigments  ;  when  the  diarrhoea  has  become  chronic 
the  stools  are  either  liquid  and  of  a  dirty  brown  colour,  or  more  often, 
especially  if  milk  is  being  taken,  they  are  white  and  semi-liquid,  the  bile 
pigment  having  disappeared,  and  they  consist  of  decomposing  foul-smelling 
curd  and  mucus.  Sometimes  the  stools  consist  almost  entirely  of  mucus, 
the  mucous  membrane  both  of  the  small  and  large  intestine  secreting  large 
quantities  ;  the  child  is  constantly  passing  stools  of  mucus  and  undigested  food. 

In  some  cases  cbronlc  vomitingr  is  the  most  troublesome  symptom, 
there  being  no  diarrhoea,  but  sometimes  constipation.  Cases  of  chronic 
vomiting  with  the  consequent  malnutrition  are  at  times  most  difficult  to  deal 
with.  So  great  is  the  irritability  of  the  stomach  that  everything  is  rejected, 
either  immediately  after  being  taken,  or  after  the  lapse  of  perhaps  half  an 
hour.  Diluted  milk,  peptonised  preparations,  meat  juice,  cream,  and  a  variety 
of  patent  foods  are  tried  one  after  another,  separately  or  mixed  ;  each  change 
only  ends  in  disappointment,  the  infant  becoming  more  and  more  wasted. 
Under  such  circumstances  among  the  poorer  classes  the  infant  is  given 
some  thick  food,  as  sopped  bread  or  cornflour.    Vomiting  m  many  cases 
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appears  to  be  the  result  of  the  rapidity  with  which  cow's  milk  is  coagulated 
in  the  infant's  stomach  and  of  the  hard  lumps  of  curd  which  are  thrown  down, 
this  occurring  even  where  the  milk  is  reduced  to  one  part  of  milk  to  five  ot 
water.  In  other  instances  it  appears  to  be  due  to  the  rapid  changes  occur- 
ring in  the  sugar  of  milk,  lactic  acid  being  formed  ;  the  contents  of  the 
stomach  are  rejected,  having  a  strong  smell  of  sour  and  decomposing  milk. 
In  the  catarrhal  condition  of  the  mucous  membrane  of  the  stomach  much 
mucus  is  formed,  while  the  gastric  juice  is  weak,  but  its  curdling  power 
undiminished.  Many  such  cases  go  from  bad  to  worse,  no  food  appearing  to 
agree,  all  forms  coming  up  alike. 

As  the  child  wastes  the  skin  becomes  rough  and  harsh  and  hangs  in  folds 
upon  the  limbs  and  tnmk,  and  very  frequently,  as  the  anaemia  increases,  the 
face,  hands,  and  feet  become  cedematous.  This  oedema  is  due  to  anaemia 
rather  than  to  any  kidney  complication.  An  erythematous  rash  is  apt 
to  make  its  appearance  about  the  anus  in  those  cases  where  there  is  much 
diarrhoea,  and  spread  over  the  perineum  and  thighs. 

It  must  not  be  forgotten,  in  a  case  of  constant  vomiting,  that  it  may 
be  due  to  cerebral  disease  or  some  congenital  defect.  The  prognosis  in 
chronic  vomiting  is  unfavourable  if  it  commences  in  an  artificially  reared 
infant,  and  becomes  thoroughly  established,  and  is  associated  with  progres- 
sive wasting. 

Complications. — Broncho-pneumonia  is  very  common.  Tuberculosis  of 
the  mesenteric  or  mediastinal  glands  may  occur,  or  there  may  be  a  more 
general  distribution  of  tubercle  throughout  the  body.  It  must  be  borne  in 
mind  that  it  is  only  in  the  more  severe  and  neglected  cases  that  intestinal 
catarrh  passes  on  into  atrophy  ;  in  the  majority  of  cases  the  course  of  the 
disease  is  intermittent,  sometimes  better,  at  other  times  worse,  and  as  the 
child  grows  older  the  symptoms  of  rickets  become  grafted  on  to  those  of  a 
chronic  catarrh  of  the  bowels. 

Older  Children. — A  chronic  intestinal  catarrh  is  not  so  serious  a  disease 
in  children  over  two  years  of  age  as  in  infants,  as  it  is  rarely  followed  by  an 
atrophic  condition  of  the  glandular  apparatus  of  the  stomach  and  intestines, 
but  takes  rather  the  form  of  habitual  indigestion  than  anything  else.  It  is, 
however,  apt  to  be  exceedingly  chronic  in  its  course  and  to  be  followed  by 
various  evil  consequences,  the  most  serious  of  which  is  tuberculosis  of  the 
lymphatic  glands,  or  there  is  a  constant  state  of  health  below  par,  which  in 
itself  is  a  source  of  danger.  Chronic  catarrhal  affections  of  mucous  mem- 
branes, either  of  the  nose,  mouth,  respiratory  tract,  or  intestines,  are  ex- 
ceedingly apt  to  be  followed  by  swelling  and  caseous  degeneration  of  the 
lymphatic  glands,  with  which  the  mucous  membrane  is  connected.  The 
intestinal  lesion  finds  its  origin  for  the  most  part  in  unsuitable  food  ;  the 
mucous  membrane  of  the  stomach  and  bowels  is  kept  in  a  constant  state  of 
irritation  by  food  which  is  too  great  in  quantity  or  of  too  indigestible 
character.  Weakly  children  are  especially  apt  to  suffer,  particularly  those 
who  are  brought  up  in  our  large  cities  and  whose  time  is  spent  either  indoors 
or  playing  in  the  street.  Children  who  suffer  habitually  from  rhinitis, 
chronic  tonsillitis,  or  chronic  disease  of  the  strumous  type,  are  the  chief 
sufferers  from  chronic  gastro-intestinal  catarrh.  It  is  very  common  in  rickety 
children.    Both  the  children  of  the  well-to-do  and  of  the  poor  classes  suffer. 
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Syj/iptov/s— There  is  habitual  indigestion  with  perverted  appetite,  the 
child  refusing  its  bread  and  milk  and  craving  for 'tasty' bits  from  its  parents 
table,  or  altogether  refusing  its  meals  unless  its  food  is  highly  seasoned  ;  ai 
other  times  the  appetite  is  excessive.  The  abdomen  is  invariably  rounded 
from  the  constant  distension  of  the  stomach  and  intestines  with  gas  given  off 
from  the  decomposing  half-digested  food.  This  distension  is  very  frequently 
accompanied  by  more  or  less  pain.  The  face  is  generally  pale  with 
dark  areohu  around  the  eyes,  fat  is  absorbed  as  the  disease  progresses,  the 
muscles  become  flabby,  and  the  emaciation  of  the  child  contrasts  markedly 
with  its  large  tumid  abdomen.  Such  children  have  usually  coated  tongues, 
at  other  times  the  tongue  is  red  and  glazed,  showing  the  enlarged  fungiform 
papilla;  more  distinctly  than  usual  and  resembling  the  '  strawberry  tongue  ' 
of  scarlet  fever.  Sometimes  the  surface  has  a  worm-eaten  appearance, 
being  coated  with  a  thick  fur  except  in  irregular  sinuous  patches  where  the 
surface  is  red  and  glazed.  The  bowels  are  generally  confined,  the  stools  being 
frequently  pasty  with  much  mucus  ;  there  are  apt  to  be  intercurrent  attacks 
of  vomiting  and  diarrhoea.  There  is  very  frequently  more  or  less  feverish- 
ness  at  night,  especially  in  the  subacute  cases.  Headaches  are  common, 
there  is  often  restlessness  at  night,  grinding  of  teeth,  and  night  terrors.  Some- 
times when  the  disease  is  subacute,  and  there  is  some  feverishness  towards 
evening,  the  symptoms  resemble  mild  typhoid  fever  and  constitute  what  at 
one  time  w^as  called  '  infantile  intermittent  fever.'  It  is  important  to  bear  in 
mind  that  subacute  intestinal  catarrh  may  be  present  with  an  evening  ex- 
acerbation of  temperature  as  the  principal  symptom  and  with  no  vomiting 
or  diarrhoea.  An  intermittent  fever  during  early  childhood  with  no  pulmo- 
nary symptoms  is  probably,  if  typhoid  can  be  excluded,  due  to  an  intestinal 
catarrh.  It  will  not  fail  to  be  noticed  that  diarrhoea  is  a  prominent  symptom 
in  the  majority  of  cases  of  infants  suffering  from  chronic  intestinal  catarrh, 
while  in  older  children  not  only  is  the  diarrhoea  not  present,  but  there  is 
usually  constipation.  The  explanation  of  this  is  perhaps  not  very  clear,' but 
it  must  be  borne  in  mind  that  those  cases  where  diarrhoea  is  present  and 
excessive  are  more  acute  in  character  and  run  a  more  rapid  course  than  those 
where  the  bowels  are  less  irritable  ;  there  is  also  more  likely  to  be  diarrhoea  in 
the  early  stages  where  the  mucous  membrane  is  congested,  than  in  the  later 
stages  where  the  bowels  have  become  more  tolerant  of  irritation  and  the 
muscular  walls  wasted  through  long  illness. 

In  some  cases  of  intestinal  catarrh,  more  particularly  when  it  complicates 
or  follows  whooping  cough  or  measles,  there  is  an  excessive  formation  of 
mucus  from  the  intestinal  walls,  especially  the  large  bowel  ;  Dr.  Eustace 
Smith  has  called  special  attention  to  these  cases  under  the  name  of 
'  mucous  disease.'  The  bowels  are  usually  loose,  the  stools  consisting 
largely  of  mucus,  or  an  aperient  may  bring  away  large  quantities  of  mucus. 
In  the  worst  cases,  when  this  form  of  disease  complicates  whooping  cough, 
the  prognosis  is  bad. 

Diagnosis. — The  disease  most  likely  to  be  confounded  with  chronic  intes- 
tinal catarrh  is  tuberculosis  of  the  mesenteric  glands,  or  the  early  stages  of 
tuberculous  meningitis.  During  the  first  three  or  four  years  of  life,  it  happens 
very  frequently  that  infants  or  young  children  are  thought  to  have  'consump- 
tion of  the  bowels,'  because  they  have  capricious  appetites,  '  pot-bellies,'  and 
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have  lost  much  flesh,  when  in  reahty  they  are  suftering  from  a  chronic  intes- 
tinal catarrh.  That  the  diagnosis  is  often  difificult  is  only  what  is  to  be  ex- 
pected when  it  is  remembered  that  an  intestinal  catarrh  of  more  or  less  severity 
is  the  exciting  cause  of  mesenteric  tuberculosis  ;  and  in  an  advanced  case,  it 
may  be  quite  impossible  to  say  if  a  tuberculosis  of  the  glands  has  supervened. 
Mesenteric  disease  is,  however,  much  less  common  than  simple  intestinal 
catarrh,  and  is  infinitely  less  so  during  the  first  six  months  of  life  than  gastro- 
intestinal atrophy.  Any  evidence  of  tubercle  in  the  lungs,  or  enlarged  veins 
on  the  surface  of  the  abdomen,  or  the  detection  of  rounded  masses  by  palpa- 
tion in  the  abdomen,  would  favour  a  diagnosis  of  tuberculous  disease.  In 
older  children  the  fact  that  those  suffering  from  intestinal  catarrh  grind  their 
teeth,  are  restless  at  night,  are  subject  to  night  terrors  and  headaches,  is 
sufficient  for  most  parents  to  become  alarmed,  fearing  that  the  child  is  com- 
mencing with  tuberculous  meningitis. 

Morbid  Anatomy. — Chronic  Gastro-intestinal  Catarrh. — In  the  early 
stages  there  is  swelling,  and  injection  of  the  mucous  membrane  of  the 
stomach,  and  small  and  large  intestine.  The  surface  is  grey,  streaked  with 
red,  and  there  is  an  excess  of  mucus  :  the  changes  are  usually  most 
marked  in  the  ileum  and  colon,  especially  about  the  sigmoid  flexure  ;  in 
these  places  the  solitary  glands  are  enlarged,  the  mucous  membrane  is 
raised  in  folds,  and  often  much  injected,  and  follicular  ulceration  may  be 
present.  The  microscopical  appearances  somewhat  resemble  those  already 
described  in  acute  catarrh.  The  surface  of  the  mucous  membrane  of  the 
stomach  is  covered  with  masses  of  leucocytes  and  micrococci  embedded  in 
mucus.  The  capillaries  are  everywhere  distended,  the  gastric  glands  are 
separated  from  one  another  by  columns  of  leucocytes  effused  between  them, 
the  whole  mucous  membrane  is  swollen  and  the  muscular  layer  thickened. 

Similar  changes  are  seen  in  the  intestines,  leucocytes  are  present  in  large 
numbers  in  the  submucosa  and  between  Lieberkuhn's  glands  ;  the  latter  are 
compressed  and  finally  disappear,  so  that  in  places  only  masses  of  round  cells 
are  seen  taking  the  place  of  the  glands.  A  stage  of  atrophy  succeeds  that  of 
chronic  catarrh,  and  the  appearances  presented  are  those  of  a  wasting  of  the 
mucous  membrane,  and  a  destruction  of  the  secreting  glands.  The  chronic 
swelling  of  the  mucosa,  and  infiltration  with  leucocytes,  have  led  to  a  wasting 
and  cicatrisation  of  the  tubular  glands  ;  but  death  usually  takes  place  before 
this  stage  is  reached. 

In  gastro-intestinal  atrophy  the  stomach  and  intestines  are  distended 
with  gas,  the  former  is  frequently  dilated,  the  mucous  membrane  is  every- 
^where  pale,  the  intestines  are  thin  and  translucent.  This  is  especially 
marked  in  the  more  advanced  cases,  the  intestinal  walls  are  exceedingly 
thin,  the  solitary  glands  and  Peyei-'s  patches  are  wasted  and  have  almost 
disappeared,  with  perhaps  brownish  spots  or  streaks  where  minute  haemor- 
rhages have  taken  place.  These  appearances  will  be  varied  with  those  of 
chronic  catarrh  according  to  the  amount  of  atrophy  that  has  taken  place. 
The  microscopical  appearances  show  the  mucous  membrane  of  the  stomach 
to  have  undergone  wasting,  being  reduced  to  perhaps  one-quarter  its  normal 
thickness.  The  gastric  glands  in  places  have  completely  disappeared,  in 
other  places  they  are  compressed  and  partly  destroyed  by  round  cells  and 
young  connective-tissue  fibres.    In  the  small  intestines  the  appearances 
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will  lie  those  of  chronic  catarrh,  or  these  with  the  addition  of  destruction  ot 
the  glandular  apparatus.  The  tubular  glands  in  places  are  atrophied  or 
are  compressed  or  dilated  by  a  connective-tissue  growth,  the  villi  have 
completely  disappeared,  or  only  their  remains  are  present,  the  solitary 
glands  are  atrophied.  Similar  changes  may  be  found  in  the  colon. 
Parrot  has  described  various  other  lesions  in  the  alimentary  canal  of 
infants  dying  within  a  few  weeks  of  their  birth  ;  such  as  a  spread  of  the 
parasitic  growth  from  the  mouth  to  the  stomach  and  intestine,  usually  the 
caecum.  The  same  author  has  found  minute  circular  ulcers  in  the  stomach, 
from  which  haemorrhage  has  taken  place,  less  often  larger  and  irregularly 
shaped  ones  ;  he  has  also  seen  the  mucous  membrane  of  the  stomach  to  be 
the  seat  of  a  diphtheroid  exudation.  In  the  later  stages,  when  the  blood  is 
profoundly  altered,  thrombosis  of  the  renal  veins,  pulmonary  veins,  or 
sinuses  of  the  brain  may  take  place.  Fatty  degeneration  {steatose  of  Parrot), 
softening,  or  meningeal  haemorrhage,  may  take  place  in  the  brain.  The 
kidney  may  be  the  seat  of  uric-acid  infarcts. 

Treatment. — The  treatment  of  chronic  gastro-intestinal  catarrh  in  infants 
consists  principally  in  careful  feeding  ;  the  blandest  and  least  irritating  forms 
of  food  must  be  selected,  while  frec[uent  weighings  of  the  infant  should  be 
resorted  to  in  order  to  ascertain  if  any  progress  is  being  made.  In  infants 
under  four  months  a  wet  nurse  should  be  obtained  if  possible.  Where 
there  is  much  diarrhoea,  milk  must  be  used  sparingly  or  altogether  omitted 
for  a  while,  as  the  hard  curds  formed  in  the  stomach  are  beyond  the  digestive 
powers  of  the  weakened  stomach  and  intestines.  Small  quantities  of  whe\- 
and  barley  water,  with  the  addition  of  the  juice  of  an  underdone  chop,  may 
be  given  at  short  intervals  during  both  day  and  night.  Improvement  having 
taken  place  as  regards  the  diarrhoea,  milk  in  some  form  or  other  must  be 
given.  Milk  modified  so  as  to  reduce  the  proteids  to  -5  or  75  per  cent., 
with  2  per  cent,  fat  and  5  per  cent,  sugar,  may  be  given,  or  one  of  the  forms 
of  desiccated  milk  already  referred  to.  The  amount  of  proteids  should  be 
gradually  increased,  if  they  appear  to  be  digested  well.  It  may  be  worth 
trying  milk  which  has  been  predigested  by  pancreatine.  Every  care  must 
be  taken  that  the  feeding  bottle  is  clean,  and  the  food  prepared  with  the 
most  scrupulous  care.  Whenever  the  weather  permits,  the  infant  must  be 
taken  into  the  open  air  as  much  as  possible.  The  medicines  given  must  be 
selected  according  to  the  most  prominent  symptoms.  If  the  stools  are 
loose,  contain  much  mucus  and  curd,  and  are  foul  or  stinking,  small  doses 
of  castor-oil  emulsion  or  calomel  should  be  given,  to  be  followed  by  bismuth 
and  small  doses  of  opium.  If  the  stools  are  dark  brown  or  yellow  and  very 
liquid,  astringents  in  the  form  of  extract  of  logwood,  catechu,  or  pomegranate 
will  be  of  most  service,  especially  if  small  doses  of  opium  are  given  by  the 
bowel.  (F.  20,  32.)  If  the  diarrhoea  approach  the  dysenteric  type,  much 
mucus  and  blood  being  passed  with  straining  and  forcing  down,  irrigating 
the  bowel  with  a  warm  decoction  of  starch  and  boric  acid  (20  to  30  oz.)  or 
small  enemata  of  starch  and  opium  may  be  used  with  advantage. 

The  treatment  of  chronic  gastric  catarrh  in  infants  when  it  has  become 
confirmed  is  very  often  extremely  discouraging.  In  the  milder  forms  of 
vomiting  the  importance  of  modifying  the  milk  so  as  to  reduce  the  quantity 
of  curd,  or  of  peptonising  the  milk  to  gain  the  same  end,  must  be  insisted 
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upon  ;  milk  foods  containing  much  fat  are  usually  badly  borne.  It  is  also  of 
much  importance  not  to  give  food  too  frequently,  but  to  allow  the  stomach 
a  complete  rest  for  several  hours.  In  severer  cases  in  which  milk  or  whey, 
in  whatever  form  given,  returns  sour  and  curdled  in  a  few  minutes,  other 
food  must  be  substituted,  at  least  for  a  time.  In  such  cases  barley  water, 
made  with  weak  veal  broth  (half  a  pound  to  the  pint),  may  be  given  ; 
the  bottle  being  discontinued  and  the  infant  fed  with  a  spoon.  Instead 
of  veal  broth,  raw  meat  juice  or  '  liquid  meat '  may  be  used.  After  a 
few  days,  milk  may  be  again  tried,  or  small  quantities  of  cream  may  be 
added  to  the  barley  water  in  lieu  of  the  meat  juice.  In  this  acid  con- 
dition of  stomach  small  doses  of  sodii  bicarb,  and  pepsine  are  often  very 
useful.    {J.  34,  35-) 

In  older  cbildren  careful  dieting  is  of  the  utmost  importance,  and  the 
first  difficulty  encountered  will  probably  be  that  the  child  has  been  over- 
indulged and  so  spoilt  by  its  parents  that  it  is  difficult  to  get  it  to  take  a 
carefully  selected  and  restricted  diet.    In  arranging  a  diet  it  must  be  borne 
in  mind  that  the  child  should  take  only  such  quantities  as  the  impaired  state 
of  the  digestive  juices  can  deal  with,  any  excess  being  liable  to  undergo 
decomposition  in  the  intestines,  and  give  rise  to  flatulence  and  other  troubles. 
It  is  also  most  important  to  give  the  stomach  a  complete  rest  during  the 
intervals  between  meals  ;  sweet  biscuits  taken  during  the  morning,  or  a  run 
on  the  kitchen  at  frequent  intervals  during  the  day,  are  fruitful  sources  of 
chronic  indigestion,  and  the  plainest  and  most  peremptory  directions  should 
be  given  to  the  parents  by  the  medical  attendant  that  nothing  whatever 
should  be  taken  except  at  regular  meals.    If  the  child  refuses  or  only  half 
gets  through  its  breakfast,  this  should  by  no  means  be  supplemented  by  a 
second  edition  at  the  parents'  table,  or  a  tasty  lunch  to  make  up  for  the 
morning's  deficiencies.    It  is  wiser  by  far,  if  the  breakfast  is  but  half  taken, 
to  let  the  child  wait  till  the  next  meal  ;  a  little  starvation  can  do  no  harm,  at 
any  rate  much  less  than  over-indulgence  and  the  formation  of  bad  habits. 
The  miportance  of  fresh  air  and  change  of  scene  in  cases  of  habitual  indi- 
gestion can  hardly  be  over-estimated.    The  worst  kind  of  exercise  is  a  '  con- 
stitutional '  taken  with  the  nurse  or  governess  ;  outdoor  games  of  various 
kinds,  gymnastics,  riding,  or  driving,  or  some  form  of  recreation  which  will 
occupy  the  mmd  and  give  an  interest  to  the  exercise,  are  far  preferable  to 
any  dull  routine.    A  change  to  the  seaside,  or  some  bracing  elevated  inland 
site  where  there  is  a  keen  cool  air,  will  often  work  wonders  in  these  cases 
It  must,  however,  be  remembered  that  such  cases  are  often  worse  or  there  is 
no  improvement,  at  first  ;  children  when  first  removed  to  the  seaside  are  apt 
to  do  too  much  and  eat  too  much  ;  they  are  over-tired  and  fretful  at  nio-ht 
and  attacks  of  dyspepsia  and  urticaria  or  other  eruptions  occur.    A  cauUon 
IS  often  necessary  to  prevent  this. 

It  is  wiser  in  most  cases  to  lay  down  a  complete  diet  chart  for  the  guidance 
of  the  parents,  though  a  certain  latitude  must  necessarily  be  permitted  on 
account  of  varying  tastes.  The  following  diet  tables  may  l^e  taken  as 
samples,  which  can  be  modified  according  to  circumstances  • 

»iet  for  a  child  of  five  to  seven  years,  indigestion  not  severe  : 

8  A  M._A  breakfa^   cupful  (8  oz.)  of  bread  and  milk  made 
from  whole-meal  bread  ;  a  teaspoonful  of  malt  extract  may  be  added  this 
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may  be  followed  two  or  three  times  a  week  by  the  yolk  of  a  lightly  boiled 
egg  on  strips  of  toast,  or  a  piece  of  toast  and  dripping  or  bacon  fat. 

Dinner,  12  to  i  P.M.— A  broiled  mutton  finely  minccd^m  fresh  white 
fish,  with  mashed  potato,  spinach,  or  French  beans  ;  to  be  followed  by 
ground-rice  pudding  or  a  baked  apple.    Milk  to  drink. 

Tea,  4  to  5  P.M. — A  cup  of  cocoa  and  milk,  with  toast  or  stale  bread. 

Slipper,  7  l^M. — A  cup  of  beef  tea  or  mutton  broth. 

In  the  more  severe  and  protracted  cases  it  is  well  to  avoid  farinaceous 
food  as  much  as  possible,  as  recommended  by  Dr.  Eustace  Smith. 

Breakfast,  8  A.M. — Half  to  three-quarters  of  a  pint  of  fresh  milk,  alkali - 
nised  by  twenty  drops  of  the  saccharated  solution  of  lime  ;  a  slice  of  toast 
with  yolk  of  egg,  or  fresh  fish. 

Din7ier,  12  to  i  P.M. — A  small  mutton  chop  or  boiled  sole,  a  thin  slice  of 
stale  bread,  with  half  to  a  wineglassful  of  sherry  or  bitter  beer,  well  diluted. 

Tea,  4  to  5  P.M. — Same  as  breakfast. 

Supper,  7  P.M. — A  cup  of  beef  tea. 

In  some  of  these  cases  of  chronic  dyspepsia,  especially  where  the  stools 
are  pale,  the  amount  of  milk  which  the  child  takes  must  be  lessened  in 
cjuantity — the  milk  given  being  much  diluted  with  cocoa  made  with  water,  or 
peptonised  milk  may  be  given. 

In  all  cases  of  habitual  indigestion  it  is  of  much  importance  to  sponge 
every  morning  with  cold  or  tepid  water  (6o°-7o°),  keeping  the  child's  feet  in 
warm  water  during  the  process,  if  it  is  subject  to  cold  feet  or  has  a  sluggish 
circulation.  A  shower  bath  is  often  of  much  service.  After  the  morning's 
bath  friction  with  as  rough  a  towel  as  the  child's  skin  can  stand  should  be 
used.  The  child's  dress  should  consist  of  woollen  garments  next  to  the  skin, 
and  every  chance  of  getting  cold  should  be  avoided. 

The  medicines  which  are  of  the  greatest  value  in  these  cases  are  nitric 
acid  in  combination  with  helaUne  and  pepsin  (lll^xv  to  1T\xxx  of  the  liq.),  or 
euonymin  and  pepsine  may  be  given.  Arsenic  is  often  of  much  value,  but 
requires  to  be  given  in  increasing  doses  to  bring  out  its  full  value.  For  a  child 
of  seven  years,  three-drop  doses  may  be  given,  and  gradually  increased  to 
six  drops,  or  it  may  be  given  in  small  granules,  which  are  readily  taken  by 
children,  preferably  an  hour  after  food.  At  the  same  time  it  is  well  to  order 
a  saline  purgative,  in  order  to  keep  the  bowels  relaxed  rather  than  loose. 
Alkalies  with  senna  or  rhubarb  are  often  prescribed  with  much  advantage. 
(F.  38,  39.)  Later,  when  convalescence  is  estabhshed,  acids  and  bitters 
should  be  given.    (F.  36,  37,  40.) 

If  the  bowels  keep  confined,  a  small  granule  containing  half  a  grain  of 
aqueous  extract  of  aloes  may  be  taken  at  dinner-time  daily  ;  in  many  cases 
a  grain  will  be  required  to  keep  the  bowels  well  open.  This  may  be 
supplemented,  especially  if  the  stools  are  pale,  by  an  ounce  or  two  of  Hunyadi 
water,  to  which  an  equal  quantity  of  warm  water  has  been  added,  to  be  taken 
two  or  three  times  a  week  before  breakfast,  or  Rubinat  or  Friedrichshall 
water,  half  a  wineglass  to  a  wineglassful  in  warm  water,  or  a  teaspoonful  of 
effervescing  Carlsbad  salts,  maybe  taken  before  breakfast  two  or  three  times 
a  week,  and  decreased  or  increased  according  to  the  state  of  the  bowels. 
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Cong^enital  Stenosis  of  the  Pylorus 

Since  Landerer  in  1879  called  attention  to  a  form  of  stenosis  of  the  pylorus 
in  infants,  many  contributions  have  been  made  to  the  subject  by  Hirsch- 
sprung, Finkelstein,  John  Thomson,  E.  Cautley,  Still,  and  many  others. 

The  pyloric  orifice  is  provided  with  a  sphincter  formed  by  circular 
muscular  fibres,  which  is  normally  closed,  but  is  inhibited  from  time  to  time 
during-  digestion  to  allow  of  the  stomach  contents  to  be  forced  into  the 
duodenum.  The  thickness  of  the  band  of  fibres  forming  the  pylorus  differs 
considerably  in  normal  stomachs.  The  normal  lumen  of  the  pylorus  in 
infants  under  a  year  usually  readily  admits  a  sound  3-5-4  millimetres  in 
diameter  (Still). 

In  cases  of  stenosis  of  the  pylorus  with  hypertrophy  of  the  sphincter, 
there  is  an  elongated  'tumour'  at  the  situation  of  the  pylorus,  which 
feels  more  or  less  hard.     In  some  cases  the  lumen  of  the  pylorus  will 
only  admit  a  probe,  in  others  a  small  sound  can  be  passed  ;  possibly 
different  states  of  spasm  of  the 
sphincter  may  account  for  the 
difference.    If  a  longitudinal 
section  be  made  of  the  pyloric 
tumour  (see  fig.  17),  it  will  be 
noted  that  the  pyloric  orifice 
consists  of  a  canal  2-2'5  centi- 
metres long,  sun-ounded  by  a 
wall  made  up  of  swollen  mu- 
cous membrane  and  muscular 
tissue,  which  perhaps  in  the 
fresh  state  measures  5  milli- 
metres thick.    In  many  cases 
there  is  dilatation  of  the  sto- 
mach and  more  or  less  hyper- 
trophy of  the  muscular  coat.    Often  a  ridge  of  mucous  membrane  occupies 
the  pyloric  canal,  and  doubtless  aids  in  the  obstruction.    It  is  certain  during- 
life  there  is  obstruction  to  the  escape  of  the  fluids  as  the  result  of  spasm  o> 
the  hypertrophied  sphincter  and  swelling  of  the  mucous  membrane  linin- 
the  pyloric  canal.  ° 

The  cause  of  this  hypertrophy  is  unknown.  Some  writers  look  upon  it 
as  a  local  overgrowth,  or  an  over-production  of  muscular  fibre  occurrincr 
before  birth  (Cautley).    Others  that  there  is  a  neurosis,  which  gives  rise 

a.  Thc^"'"  ''''  P^^'""  ^"^^  '  ^^^^-^^-^^  hypertrophy 

In  the  majority  of  cases  vomiting  begins  within  a  week  or  two,  or  within 
X  or  eigh  weeks  of  birth.  The  vomiting  persists  in  spite  ^f  c  ate 
of  food,  and  reatment  such  as  washing  out  the  stomach.  Several  meals 
may  be  kept  down  and  then  vomiting  begins,  and  large  quantities  of  fltfid 
^  Uh  food  remains  are  vomited  up.  The  stools  are  scanty^and  only  cont"  n 
.  le  or  very  little  curd  or  food  remains.    The  loss  of  flesh'is  very  L,d  the 

anxioL';:c:''^"ke"alT"'  '''''^ 

anxious  face,    1  he  abdomen  is  usually  flaccid  from  the  collapse  of  the  small 
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Tig.  17.— Stenosis  of  Pylorus,  showing  narrow  channel 
hypertrophy  of  muscular  fibres,  and  hjTjerplasia  of  the 
mucous  coat  ;  death  at  six  weeks.  (Life  si^e.)  (Kroni 
a  drawing  by  W.  E.  FothergiU.)  ^ 
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intestines,  whicli  are  practically  empty  of  contents.  The  vomit  is  ejected 
with  some  force,  especially  if  there  is  rcuch  hypertrophy  of  the  muscular 
walls  of  the  stomach.  The  dilated  and  hypertrophied  stomach  comes  in 
contact  with  the  abdominal  wall  below  the  left  lobe  of  the  liver,  and  its 
peristaltic  movements  may  be  seen  through  the  flaccid  and  thin  abdominal 
wall.  There  is  a  wave  or  contraction  that  runs  from  the  cardia  to  the 
pylorus,  which  is  seen  perhaps  very  distinctly.  The  enlarged  pylorus 
may  in  many  cases  be  felt  by  palpation  to  the  left  of  the  umbilicus  below 
the  edge  of  the  right  lobe  of  the  liver.  Death  ensues  from  exhaustion  in  ^ 
the  course  of  a  few  weeks  or  months. 

While  the  above  description  holds  good  in  typical  cases,  the  symptoms 
in  others  are  far  less  well  marked  and  definite.  The  vomiting  may  cease 
for  awhile,  and  the  stools  contain  milk  remains.  No  tumour  can  be  felt,  and 
there  may  be  no  peristalsis  visible.  In  some  cases  improvement  takes 
place  under  treatment,  and  apparently  complete  recovery. 

The  diagnosis  is  often  difficult  or  impossible.    The  following  are  the 
chief  points  : — 

(i)  The  infant  is  born  healthy,  and  begins  to  vomit  within  a  month  or 
six  weeks  of  its  birth  ;  (2)  vomiting  persists  in  spite  of  treatment  ;  nearly  all 
food  taken  is  vomited  ;  (3)  the  stools  are  spare,  and  consist  of  bile  and 
mucus  ;  (4)  there  is  visible  peristalsis  of  the  stomach  ;  (5)  a  movable 
tumour  is  felt,  which  corresponds  to  the  pylorus. 

The  treatment  consists  in  daily  stomach  washing  and  giving  small 
quantities  of  food,  such  as  whey,  peptonised  milk,  or  some  form  of  dry  milk 
food.  Sugar  water  and  beef  juice  will  sometimes  be  retained.  Nepenthe 
in  half-minim  closes  is  useful  in  allaying  the  irritability  of  the  stomach  and 
relieving  spasm.  The  question  of  operation  for  the  relief  of  the  stenosis  will 
probably  come  to  the  front  sooner  or  later,  and  some  successful  cases  have 
been  reported.  | 

The  operative  treatment  of  pyloric  stenosis,  which  is  called  for  in  cases 
where  other  methods  of  treatment  have  failed,  consists  in  the  performance 
of  pyloroplasty  or  of  Loreta's  operation  of  dilatation  or  of  gastro-jejunostomy. 
Of  these  the  last  is  probably  the  most  certain  to  give  a  permanently  good 
result,  but  it  is  a  rather  more  severe  tax  upon  the  powers  of  a  weakly  child, 
and  if  the  case  has  been  left  too  long,  the  mortality  in  any  operation  is  likely 
to  be  high. 

Dilatation  of  Stomach.— Dilatation  of  the  stomach  during  infancy  is 
commonly  the  result  of  a  long-continued  gastric  catarrh  ;  in  rare  cases  it  is 
secondary  to  a  congenital  stenosis  of  the  pylorus  or  duodenum,  or  upper 
part  of  the  small  intestine.  In  the  minority  of  cases  the  dilatation  takes 
place  rapidly,  as  in  acute  gastric  or  gastro-intestinal  catarrh,  or  in  'cholera 
infantum,'  but  it  is  far  more  frequently  found  in  weakly  infants  or  children 
who  have  suffered  for  months  from  chronic  dyspepsia  and  who  are  probably 
anaemic  and  rickety.  It  is  easy  to  understand  that,  if  the  digestive  fluids 
are  weak  and  insufficient  to  digest  the  food  properly,  the  curd  of  milk  and 
starches  decompose  in  the  stomach,  and  gases  are  given  off  in  large  quanti- 
ties. The  constant  distension  of  the  stomach  keeps  the  muscular  walls  on 
the  stretch,  the  muscular  fibres  become  thin  and  atrophic,  and  the  distended 
condition  tends  to  become  permanent.    The  gastric  mucous  membrane, 
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including  the  glandular  elements,  is  wasted.  The  effect  of  a  dilated  stomach 
is  to  add  to  the  dyspeptic  troubles  ;  like  a  dilated  and  powerless  bladder,  its 
contents  become  stagnant  and  decompose  it  never  thoroughly  empties 
itself,  but  always  contains  much  mucus  and  decomposing  curd  of  milk. 
These  dilated  stomachs  sometimes  reach  an  enormous  size.  Henschel  records 
a  stomach  of  an  infant  two  weeks  old  with  a  capacity  of  190  cc.  (normal 
70  cc.)  ;  an  infant  of  three  months  with  a  stomach  of  a  capacity  of  485  cc. 
(normal  150  cc.)  ;  another  of  four  months,  of  500  cc.  (normal,  180  cc.)  ; 
and  another  of  ten  months  of  650  cc.  (normal,  300  cc).  The  symptoms 
are  not  very  definite,  and  we  have  on  several  occasions  discovered  post 
mortem  a  considerably  dilated  stomach,  which  we  had  not  detected  during 
life.  There  is  chronic  dyspepsia,  discomfort  after  food,  distension  of  the 
stomach  with  gases,  coated  tongue,  and  in  some  cases  chronic  vomiting 
The  diagnosis  may  be  difficult  ;  in  some  cases  the  limits  of  the  dilated 
stomach  may  be  mapped  out  by  percussion,  but  this  can  only  be  done 
if  the  colon  and  small  intestines  are  not  distended.     If  the  colon  is 


I'lg.  18. —Hour-glass  constriction  of  stomach,  from  an  infant  of  five  months  The 
inuscular  walls  of  the  narrowed  part  were  much  thicker  than  the  walls  of  the  rest  of 
the  stomach.    (Natural  size.)  °' 


much  distended,  it  will  probably  be  impossible  to  distinguish  between  the 
tympanitic  note  produced  by  percussing  the  stomach  and  that  produced  by 
;  percussing  the  colon.    A  splashing  sound  may  sometimes  be  produced  by 
I  shaking  the  child,  in  cases  of  dilated  stomach,  if  there  is  much  fluid  in  the 
^r?^''^   "^l"^  prognosis  is  not  necessarily  bad,  as  there  can  be  little  doubt 
nat  under  favourable  conditions  the  stomach  may  recover  itself.  The 
treatment  IS  that  of  chronic  dyspepsia  :  washing  out  is  useful  but  not  easily 
practised  in  children,  though  readily  enough  performed  in  infants 

Dilatation  of  the  stomach,  sometimes  extreme  in  degree,  is  present  in 
I  congenital  obstruction  of  the  duodenum  and  ileum.    (See  p  158  ) 

Hour-glass  constriction  of  the  Stomach.-At  times  a  well-marked 
constriction  ,s  found  post  mortem,  situated  at  the  junction  of  the  clrd  ac 
and  pyloric  antrum  and  apparently  the  result  of  a  spasmodic  contracdon  of 

^  var;:rabi;  1^'"  V"''  ^'^^       ^'-^  figured  tLe 
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Carcinoma  of  the  Stomach.— New  growths  in  the  aUmentary  canal  are 
exceedhigly  rare  in  early  Ufe.  We  have  met  with  one  case,  but  the  new 
growth  was  more  duodenal  than  gastric.    The  case  was  shortly  as  follows  : 

Oliver  G.,  aged  8  years,  was  admitted  to  hospital  Sept.  i,  1890.  He  was  a  thin  boy, 
with  distended  abdomen  and  symptoms  of  cystitis.  There  had  been  no  vomiting,  pain! 
or  diarrhoea.  The  abdominal  distension  was  considerable  :  the  coils  of  intestines  could 
be  distinctly  seen  through  the  abdominal  walls.  There  was  no  tenderness,  and  no  tumoui 
could  be  felt.  He  was  discharged  February  21,  1891,  somewhat  improved,  having  mad- 
tiesh  during  his  stay.  He  was  re-admitted  April  23,  1891.  The  abdomen  was  distended 
and  tender,  and  a  tumour  could  be  felt  below  the  edge  of  the  liver,  to  the  right  of,  and 
about  the  same  level  as,  the  umbilicus.  There  were  frequent  attacks  of  severe  colicky 
pains.  He  gradually  emaciated,  and  died  May  15.  The  post-mortem  showed  that  the 
transverse  colon  near  the  hepatic  fle.xure,  the  duodenum  and  omentum,  were  matted 
together ;  the  stomach  was  dilated,  and  its  walls  thickened.  The  pyloric  opening  jubi 
admitted  the  forefinger ;  on  the  cardiac  side  of  the  pylorus  were  two  small  growths,  tin; 
size  of  peas  ;  on  the  duodenal  side  there  was  an  irregular  cavity,  the  walls  of  the  first  part 
of  the  duodenum  having  been  destroyed  by  a  new  growth  ;  lower  down  were  some  polypoid- 
looking  growths  ;  below  these  the  mucous  membrane  was  normal.  Microscopical  exami- 
nation showed  the  growth  to  be  a  columnar  epithelioma. 

Primary  cancer  of  the  stomach  is  very  rare  in  early  life.  Cases  have 
been  reported  by  SchefFer  and  Norman  Moore  in  which  the  new  growths 
were  situated  at  the  cardiac  end  of  the  stomach.  The  chief  symptoms  were 
anasmia,  oedema  of  the  face  and  dyspnoea  on  exertion. 

Finlayson  has  reported  a  remarkable  case  of  sarcoma  of  the  stomach  in 
a  child  of  3I  years.  The  patient  became  anaemic  and  vomited  once  or  twice 
a  brown-coloured  liquid.  At  the  post-mortem  a  tumour  was  found  on  the 
posterior  wall  of  the  stomach. 

Ulcers  of  the  Stomach. — Gastric  ulcers  whether  simple  or  tuberculous 
are  rarities  during  early  life.  In  some  rare  cases  a  child  suffers  from  gastric 
symptoms  and  occasional  vomiting,  then  vomiting  of  blood  commences  and 
death  occurs  with  symptoms  of  peritonitis.  In  a  case  reported  by  J.  Porter 
l^arkinson,  in  a  child  of  two  years  a  punched-out  ulcer  was  found  in  the  pos- 
terior wall  of  the  stomach  which  had  perforated  into  the  peritoneal  cavity. 
The  opening  was  the  size  of  a  pin's  head.  There  was  a  second  small  ulcer. 
We  have  seen  one  case  of  ulcer  of  the  duodenum  in  a  child  which  gave 
rise  to  haemorrhage  which  ended  fatally.  Cases  of  ulcer  of  the  duodenum 
have  been  recorded  in  newly-born  children  (T.  Fisher).    See  also  p.  32. 

Tuberculous  ulcers  of  the  stomach  are  also  rare  ;  Still  found  tuberculous 
ulcers  of  the  stomach  6  times  in  270  autopsies  of  tuberculous  cases  in  children. 

Intestinal  Worms 

The  worms  which  most  commonly  infest  children  are  the  thread  worms, 
round  worms,  and  tape  worms,  of  which  the  former  are  the  most  common. 

Thread  Worms  (Oxyuris).— These  troublesome  pests  inhabit  the  lower 
bowel,  i.e.  citcum  and  appendix,  colon,  sigmoid  flexure,  rectum,  and  the 
vagina  ;  an  unhealthy  state  of  the  mucous  membrane  with  sluggish  bowels  ap- 
pearing to  favour  their  development.  To  the  naked  eye  they  appear  like  short 
pieces  of  white  thread  :  under  a  low  power  the  females,  which  are  the  more 
numerous,  are  seen  to  taper  at  each  end,  and  their  uterine  ducts  will  be  seen 
to  contain  numerous  oval-shaped  ova,  some  of  the  latter  containing  embryos. 
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These  parasites  gain  entrance  into  the  system  by  the  ova  being  taken  in  the 
food,  or  perhaps  more  frequently  by  means  of  the  ova  adhering  to  the  fingers 
of  those  already  affected;  they  are  thus  conveyed  directly  or  indirectly  to 
others.  The  extreme  fertility  of  these  worms  makes  it  certain  that  any  one 
who  is  aflfected  with  thread  worms  and  is  not  of  scrupulously  cleanly  habits 
will  have  ova  adhering  to  the  neighbourhood  of  the  anus  which  may  be 
transferred  by  the  fingers  to  the  individual's  own  mouth  or  to  others.  The 
symptoms  are  very  uncertain,  the  diagnosis  being  usually  made  by  the 
patient's  friends  detecting  the  parasites  in  the  chamber  vessel  used  by  the 


Fig.  19.  —Oxyuris  verinicularis,  female.    Highly  magnified. 
(Quain's  '  Dictionary  of  Medicine.') 

child.  The  most  common  symptom  to  call  attention  to  the  presence  of  thread 
worms  is  the  irritation  and  itching  which  they  are  apt  to  give  rise  to  at  the 
anus  or  entrance  to  the  vagina.  Girls  will  suffer  from  excessive  discharge 
of  mucus  from  the  vagina,  sometimes  containing  blood,  from  the  presence  of 
oxyurides  in  the  vagina  or  the  result  of  scratching.  In  many  cases  the 
presence  of  thread  worms  seems  to  give  rise  to  no  symptoms  whatever. 
Weakly  anaemic  children  with  sluggish  bowels  are  most  often  affected.  The 
treatment  consists  in  expelling  the  worms,  preventing  their  re-entrance,  and 
in  improving  the  health  of  the  child  so  that  it  is  less  likely  to  provide  a  favour- 
able cultivation  ground  for  these  unwelcome  guests.  The 
first  indication  is  best  fulfilled  by  a  sharp  purge  to  expel 
or  else  to  drive  them  into  the  lower  bowel,  to  be  followed 
by  enemata  to  destroy  those  present  in  the  colon  and 
rectum  and  wash  away  any  excess  of  mucus  present  ;  a 

grain  to  two  grains  of  calomel,  in  combination  with  two   

or  three  grains  of  resin  of  scammony,  may  be  given  to 
children  of  three  to  eight  years  of  age  overnight  ;  and  the  ^^^^^jp^^i^^l 
following  evening,  if  the  bowels  have  been  well  acted 
upon,  an  enema  of  infusion  of  quassia  as  large  as  can  be 
given  should  be  used.     It  will  be  well  to  repeat  the 
enemata  every  other  evening  for  a  week  or  two.  Great 
care  should  be  exercised  to  see  that  the  child  is  washed 
about  the  genitals  with  soap  and  water  after  each  stool  to  prevent  re- 
mfection.    Injections  should  be  used  repeatedly  to  free  the  vagina  from 
any  of  these  worms,  if  there  is  any  vaginitis  or  irritation.    Weak  carbolic 
acid  lotions  will  answer  very  well,  and  some  dilute  red  oxide  of  mercury 
ointment  (1-3)  may  be  smeared  at  the  entrance  to  the  vagina.    The  general 
health  of  the  child  must  also  be  thought  of,  and  a  careful  diet  prescribed 
excess  of  sweets  and  starches  being  avoided.    If  constipation  e.xist,  RubinaJ 
or  Hunyadi  water  should  be  given  every  other  morning  before  breakfast,  in 
sufficient  quantity  to  produce  a  soft  stool  without  purging  ;  sulphate  of 
iron  gr.  ^-j,  with  spirits  of  chloroform  and  orange-flower  water,  twice  a  dav 
is  often  very  useful.    Cod-liver  oil  in  selected  cases  is  of  great  service 

Naphthaline  is  an  effective  anthelmintic  for  thread  worms,  but  it  is  dis- 
agreeable to  take.    It  may  be  given  as  suggested  by  Schmitz  in  doses  of  two 


Fig.  20.  —Eggs  of  Oxy- 
uris vcrinictilaris  en- 
closiug  embryos  x  450 
diam.  (Quain's  '  Dic- 
tionary of  Medicine. ') 
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to  five  grains  four  times  a  clay  till  eight  doses  have  been  taken  ;  repeat  in 
a  week's  time.  If  necessary,  the  dosing  must  be  repeated  after  a  week's 
mterval.  Enemata  of  corrosive  sublimate  (i-i, coo)  after  the  bowels  have 
been  freely  moved  is  an  effectual  local  application. 

Round  Worms  (Ascaris  lumbricoides).— I'he  common  round  worm 
measures  from  four  to  twelve  inches  in  length,  the  females  being  somewhat 
longer  than  the  males  ;  they  are  reddish  white  and  have  more  or  less  resem- 
blance to  common  earth  worms.  They  mostly  inhabit  the  small  intestines, 
but  are  apt  to  wander  into  the  stomach,  large  intestines,  or  even  into  the 
gall  bladder.  Several  may  exist  in  the  intestine  at  the  same  time,  in  ex- 
ceptional instances  many  hundreds  may  be  present.  They  gain  entrance 
into  the  system  by  means  of  their  ova,  which  are  swallowed  with  the  food  ; 
the  shells  surrounding  the  ova  are  dissolved  by  the  gastric  juice,  setting  free 
the  embryos.  The  symptoms  produced  by  the  presence  of  round  worms 
cannot  be  certainly  distinguished  from  those  of  dyspepsia  or  intestinal  catarrh, 
with  which  the  ascarides  are  so  commonly  associated.  The  passage  of  a 
round  worm  per  rectum  is  often  the  first  thing  to  call  attention  to  the  subject ; 
on  the  other  hand,  mothers  often  dogmatically  assert  that  their  child  has 
worms  because  he  '  picks  his  nose '  and  his  '  food  appears  to  do  him  no  good.' 
The  latter  symptoms,  it  is  needless  to  say,  are  not  diagnostic  of  the  presence 
of  worms,  but  of  an  unhealthy  state  of  the  alimentary  canal.  The  presence 
of  one  or  two  round  worms  rarely  produces  any  symptoms  per  se^  unless  they 
pass  into  the  stomach  or  bile  duct.  In  larger  numbers  they  may  give  rise  to 
colicky  pains,  especially  at  night ;  diarrhoea,  vomiting,  and  symptoms  of  ob- 
struction of  the  bowels  have  occasionally  resulted.  In  rare  instances  worms 
have  found  their  way  into  the  peritoneal  cavity  and  been  discharged  with, 
the  contents  of  an  abscess  through  the  abdominal  wall.  The  treatment  is  not 
as  difficult  as  the  diagnosis.  Santonin  combined  with  calomel  or  castor  oil 
should  be  given,  and  is  almost  certainly  successful  after  a  dose  or  two  has 
been  given.  Santonin,  gr.  j-iij,  calomel,  gr.  |-j,  may  be  given  overnight,  and 
some  fluid  magnesia  or  other  saline  next  morning  before  breakfast.  Or  the 
santonin  dissolved  in  two  or  three  teaspoonfuls  of  castor  oil  may  be  given 
before  breakfast.  The  santonin  may  be  repeated  once  or  twice,  but  not 
oftener,  until  the  physiological  effects  (if  any  have  been  produced)  have 
passed  off.  If  the  santonin  cause  vomiting,  smaller  doses  should  be  tried  or 
compound  scammony  powder  substituted. 

Tape  Worms  are  as  common  in  children  as  in  adults,  both  the  Tania 
solium  and  T.  mediocanellata  being  found.  Infants  and  young  children  less 
often  act  as  hosts  for  tape  worms,  but  they  have  been  found  in  infants  under 
a  year  old.  Attention  is  first  called  to  the  fact  by  the  passage  of  the  joints 
or  proglottides  in  the  stools.  Older  children  will  often  complain  of  pain  in 
the  epigastrium,  and  peculiar  movements  are  felt  inside  ;  they  are  apt  also 
to  lose  flesh  and  suffer  from  various  dyspeptic  symptoms.  The  difficulty 
of  dislodging  the  greater  part  of  the  creature  is  not  great,  but  the  head  is  not 
so  easily  expelled,  especially  that  of  the  Tcenia  solium.  The  succ  ess  of  the 
treatment  by  means  of  the  administration  of  male  fern  depends  upon  the  in- 
testine containing  as  little  food  as  possible.  A  dose  of  castor  oil  should  be 
given  overnight  sufficiently  large  to  act  freely  before  morning  ;  twenty  to 
thirty  drops  of  etherial  extract  of  male  fern  (freshly  prepared)  should  be  given 


Tape  Worms — Ascites 


121 


in  half  an  ounce  of  mucilage  and  water  before  breakfast  ;  breakfast  should 
consist  of  some  light  refreshment  such  as  beef  tea  :  at  noon  another  dose  of 
castor  oil  should  be  given,  which  will  act  in  the  course  of  the  day,  bringing 
away  the  intruder.  Careful  search  should  be  made  for  the  head,  bearing  in 
mind  that  the  joints  are  likely  to  break  about  an  inch  from  the  head,  that  the 
latter  is  about  the  size  of  a  large  pin's  head,  and  the  thickness  of  the  worm 
itself  near  the  head  is  only  that  of  a  stout  thread. 

If,  after  careful  search  by  a  competent  observer,  the  head  is  not  dis- 
covered in  the  stools,  after  a  few  days  the  treatment  may  be  repeated,  but  it 
is  not  wise  to  continue  to  repeat  the  male  fern,  as  toxic  symptoms  are  apt  to 
arise.  Decoction  of  pomegranate  root  may  be  substituted  if  it  is  necessary 
to  continue  the  treatment. 

Ascites 

Fluid  is  sometimes  present  in  the  peritoneal  cavity  of  the  child  without 
dropsy  elsewhere,  and  it  may  be  difficult  to  decide  as  to  its  cause.  The 
diagnosis  of  ascites  when  it  forms  part  of  a  general  dropsy,  as  in  cardiac 
disease  or  renal  disease,  is  easy  and  does  not  call  for  special  comment. 

An  ascites  which  is  primary  in  a  child  is  usually  the  result  of  some  lesion 
of  the  peritoneum,  as  chronic  peritonitis,  or  the  result  of  portal  obstruction 
such  as  mediastinitis,  cirrhosis,  or  perihepatitis.  The  detection  of  a  large  or 
moderate  quantity  of  fluid  in  the  peritoneal  cavity  is  not  difficult,  the  per- 
cussion note  being  dull  in  the  flanks,  while  the  region  round  the  umbilicus 
is  tympanitic  in  consequence  of  the  chstended  intestines  floating  upwards 
when  the  patient  is  lying  on  his  back  ;  change  of  position  on  to  the  side  will 
float  the  intestines  to  the  highest  point,  and  the  flank  which  is  uppermost 
will  now  be  resonant.  While  change  of  the  patient's  position  will  thus  cause 
the  fluid  to  gravitate  to  the  lowest  point  if  it  is  free  in  the  peritoneal  cavity, 
it  must  be  borne  in  mind  that  in  chronic  peritonitis  there  may  be  a  matting 
together  of  the  intestines  which  prevents  them  from  floating  upwards,  and 
consequently  there  may  be  no  alteration  in  the  percussion  note  after  change 
of  position.  The  amount  of  dulness  to  percussion  may  vary  from  day  to  day 
according  to  the  varying  distension  of  the  intestines.    In  ascites  the  super- 
ficial veins  of  the  abdomen  are  usually  enlarged,  the  skin  becomes  shiny 
and  stretched  if  the  fluid  is  excessive,  and  often  the  umbilicus  is  protruded 
and  pouched  out,  containing  fluid  which  can  be  pressed  back  into  the 
abdominal  cavity.  The  detection  of  a  small  quantity  of  fluid  in  the  abdomen 
is  difficult,  especially  when  the  intestines  are  much  distended  with  gas  and 
the  large  bowel  is  loaded  with  f^ces,  the  latter  giving  a  more  or  less  dull 
percussion  note  in  the  flanks.   Fluctuation  may  be  felt  by  passing  the  finger 
into  the  rectum  ;  fluid  may  thus  be  detected  in  the  pelvis.    A  careful  ob- 
server is  hardly  likely  to  mistake  simple  distension  of  the  intestines  with 
gas  for  ascites  ;  the  thrill  imparted  to  the  contained  fluid  by  gently  tapping 
the  flank  is  absent  in  the   flatulent   distension,  and  on  percussion  the 
abdomen  is  universally  tympanitic.     The  diagnosis  of  the  cause  of  the 
ascites  is  often  difficult,  as  a  large  accumulation  of  fluid  may  be  due  to 
chronic  peritonitis  and  closely  resembles  an  ascites  due  to  portal  obstruc- 
tion.   Chronic  peritonitis  may  be  quite  unaccompanied  by  pain  or  tender- 
ness from  first  to  last,  and  the  fluid  may  be  excessive.    Any  matting  or 
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induration  of  the  omentum  or  intestines  to  be  felt  through  the  abdominal 
walls,  or  a  slight  evening  rise  in  the  temperature  or  sign  of  tuberculosis 
elsewhere  (as  in  the  testis),  or  chronic  diarrhoea,  would  be  in  favour  of 
chronic  peritoneal  tuberculosis.  A  normal  temperature,  the  ascites  fluid 
freely  movable,  the  general  health  good,  slight  jaundice  or  bile  pigment  in 
the  urine,  would  be  in  favour  of  portal  obstruction,  as  cirrhosis  or  medias- 
tinitis.  If  the  fluid  is  localised  by  the  presence  of  adhesions,  and  does  not 
occupy  the  whole  peritoneal  cavity,  it  is  probably  due  to  tuberculosis.  The 
possibility  of  hydatids  of  the  peritoneum  must  be  borne  in  mind.  An  enlarge- 
ment of  the  spleen  with  ascites  suggests  cirrhosis  of  the  liver. 


CHAPTER  VII 


DISEASES  OF  THE  DIGESTIVE  SYSTEM — [contilllicd) 

Acute  Peritonitis 

x^cUTE  general  peritonitis  is  not  an  uncommon  disease  during  infancy  and 
childhood.  It  occurs  as  a  primary  disease,  but  more  often  the  inflammation 
spreads  from  some  organ  or  structure  with  which  the  peritoneum  comes  into 
relation.  It  sometimes  follows  a  blow  or  some  injury  to  the  peritoneum. 
The  foetus  also  suffers  from  peritonitis,  perhaps  more  subacute  than  acute, 
and  the  adhesions  which  are  left  surrounding  and  matting  the  intestines  are 
apt  to  interfere  with  the  growth  and  development  of  the  gut,  and  lead  to 
stenosis  or  obstruction  by  narrowing  the  bowel  or  tying  it  up  in  coils. 
Acute  peritonitis  occurs  in  the  newly  born,  secondary  to  arteritis  or 
septicaemia  ;  but  such  cases  are  rare  in  private  practice.  Apart  from  these 
cases,  peritonitis  is  not  common  in  infants  and  young  children.  We  have 
seen  one  case  of  purulent  peritonitis  ending  fatally  in  a  breast-fed  infant  of 
seven  months.  The  source  could  not  be  traced.  It  was  probably  due  to 
infection  with  the  pneumococcus.  We  have  known  it  in  infants  and  young- 
children  to  spread  from  a  suppurating  mesenteric  gland.  Acute  peritonitis 
occurs  in  older  children  by  no  means  infrequently,  supervening,  without 
known  cause,  in  the  midst  of  apparent  health  ;  in  other  cases  there  is  a 
history  of  a  chill,  or  a  blow  upon  the  abdomen,  and  at  post-mortem  there 
is  nothing  to  indicate  where  the  inflammation  commenced,  though  in  all 
such  cases  there  is  no  doubt  invasion  of  the  peritoneum  by  one  of  the  pyo- 
genic organisms,  most  commonly  the  bacillus  coli,  and  this  most  frequently 
gains  access  through  some  area  of  lessened  resistance  in  the  bowel  wall. 
In  other  instances,  as  described  later,  pneumococci  are  the  cause  of  the 
mischief.  Not  infrequently  the  peritonitis  is  the  result  of  some  lesion  in  the 
ctecum,  vermiform  appendix,  or  mesenteric  glands.  It  sometimes  occurs  in 
tuberculous  subjects  :  thus  a  phthisical  boy  of  nine  years  old  was  suddenly 
seized  with  pain  in  the  abdomen  and  vomiting,  and  died  in  ten  days  :  at  the 
post-mortem  ■AW  2.Q.\.\X.^  general  peritonitis  was  present,  and  also  adhesions 
from  old  peritonitis  and  some  calcified  mesenteric  glands.  Acute  peritonitis 
may  be  caused  by  the  spread  of  inflammation  from  other  parts,  as  from  the 
pleura,  an  empyema  bursting  through  the  diaphragm,  from  the  pericardium, 
ulcers  m  the  stomach,  duodenum,  ileum,  or  caecum,  or  from  intussusception. 
It  may  occur  in  the  course  of  typhoid   fever  from  perforation  of  the 
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intestine  and  extravasation  of  f;eces.  It  is  rare  in  the  course  of  scarlet 
fever,  but  it  is  not  uncommon  in  the  last  stages  of  the  succeeding  nephritis, 
when  uncmic  phenomena  have  set  in  ;  it  is  then  mostly  of  a  purulent 
character.  We  have  seen  peritonitis  post  mortem,  which  was  associated 
with  an  acute  enteritis,  and  it  is  certain  that,  in  some  cases,  an  apparently 
idiopathic  peritonitis  is  set  up  by  a  bacterial  infection  from  the  intestines. 

Gonococcal  Peritonitis.— Acuic  peritonitis  has  been  observed  in  association 
with  and  apparently  due  to  vulvo-vaginitis  in  little  girls  ;  in  some  of  these 
cases  the  infection  has  been  found  to  be  gonococcal,  but  in  others  no  gonococci 
were  found.  It  appears  that  the  prognosis  is  usually  good  in  this  form  of 
peritonitis  and  early  operation  is  uncalled  for. 

Pncumococcic  Peritonitis.— \\.  is  prolmble  that  many  cases  of  acute 
peritonitis  formerly  classed  as  idiopathic  or  of  obscure  origin  were  really 
due  to  the  presence  of  the  diplococcus  of  pneumonia.  Pneumococci'c 
peritonitis  may  occur  as  a  primary  lesion  or  in  association  with  infection 
elsewhere.  It  may  be  diffuse  or  localised.  It  is  in  some  cases  characterised 
by  the  outpouring  of  a  large  quantity  of  lymph  and  turbid  serum,  or  of  thick 
viscid  pus,  and  this  quantity  may  be  so  great  as  to  produce  a  very  high 
degree  of  intra-abdominal  tension  ;  we  have  seen  the  fluid  spurt  out  to  a 
distance  of  several  feet  on  opening  the  abdomen. 

The  symptoms  of  this  form  of  peritonitis  are  not  so  severe  as  in  those 
of  streptococcic  infections,  and  the  prognosis  is  certainly  much  better, 
especially  in  the  localised  variety. 

Pneumococcic  peritonitis  is  much  more  frequent  in  children  than  in 
adults,  and  attacks  girls  much  more  often  than  boys  and  is  especially  frequent 
in  the  pelvis.  It  is  possible  that  infection  sometimes  occurs  directly  through 
the  pelvic  organs,  in  other  cases  it  follows  an  enteritis  or  arises  by  direct 
extension  from  the  pleura  or  from  blood  infection.  It  is  not  very  common  and 
is  usually  apparently  primary,  i.e.  the  peritoneum  is  first  attacked.  In  early 
stages  the  fever  is  high,  with  diarrhcea  and  abdominal  tenderness,  but  the 
active  symptoms  often  subside  for  a  time  and  the  process  becomes  localised 
and  the  abscess  often  points  at  the  umbilicus. 

Pneumococcic  peritonitis  is  most  likely  to  be  mistaken  for  appendicitis 
or  for  a  tuberculous  inflammation,  with  which  it  may  occasionally  be  combined. 
Pneumococcic  appendicitis  is  a  recognised  lesion,  and  we  have  met  with 
cases  we  believed  to  be  of  this  nature,  though  they  were  not  verified  by 
bacteriological  examination. 

The  prognosis  in  this  form  of  peritonitis  appears  to  depend  upon,  first 
the  presence  or  absence  of  associated  lesions  in  the  organs  ;  secondly,  upon 
diffusion  or  localisation  of  the  inflammation  ;  and,  thirdly,  upon  early  in- 
cision and  drainage.  In  a  case  of  our  own,  already  alluded  to,  though  the 
pleura  contained. pus  with  the  characteristic  diplococci,  the  fluid  in  the  peri- 
toneum showed  a  micrococcus  tetragonus.  The  case  was  carefully  examined 
and  recorded  by  our  friend  Dr.  Bythell.  It  recovered  well  after  drainage  of 
the  pleura  and  the  peritoneum,  the  latter  through  the  umbilicus. 

In  brief,  a  very  acute  and  severe  generalised  peritonitis  coming  on  with- 
out assignable  cause  in  a  girl  under  lo  years  old,  marked  by  rapid  and  great 
distension,  great  pain  and  tenderness,  with  high  fever  and  diarrhoea,  and 
proving  rapidly  fatal,  is  very  likely  to  be  a  diffuse  pneumococcic  infection. 
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and  on  inspection,  pus,  white  or  yellow  or  green  in  colour,  variable  in 
quantity,  and  either  dispersed  in  many  small  foci  or  generally  diffused,  will 
be  found. 

Or,  on  the  other  hand,  a  less  severe  condition  with  little  marked  constitu- 
tional disturbance,  and  a  hard  swelling  limited  to  the  region  below  the 
umbilicus,  at  which  pointing  and  spontaneous  discharge  occur  with  satis- 
factory recovery,  is  probably  an  encysted  pneumococcic  peritonitis,  and  if 
some  complication  causes  death,  a  thick  layer  of  lymph  will  be  found 
shutting  off  a  cavity  in  front  of  the  intestines  and  enclosing  yellow  or  green 
viscid  pus.  The  treatment  consists  in  early  incision  and  drainage,  and  the 
prospect  is  good. 

SyDiptoms  and  Course.— T\\t  symptoms  of  acute  peritonitis  in  the  infant 
and  child  are  by  no  means  always  as  characteristic  as  they  are  in  the  adult, 
and  cases  will  sometimes  occur  where  extensive  peritonitis  is  found  at  the 
post-mortem  which  was  not  suspected  during  life,  especially  when  it  super- 
venes in  the  course  of  some  other  disease. 

The  attack  usually  begins  with  vomiting,  sometimes  diarrhoea,  and  great 
pain  and  tenderness  in  the  abdomen  referred  to  the  region  of  the  umbilicus  : 
the  amount  of  tenderness  on  pressure  varies  even  in  cases  where  no  opium 
has  been  given,  and  where  the  patient  is  under  the  influence  of  this  drug  pain 
may  be  entirely  absent.  Constipation  after  the  onset  is  a  marked  feature 
when  the  attack  is  established,  no  faeces  and  often  no  wind  passing  by  the 
bowel ;  the  vomiting  is  constant,  the  distension  of  the  bowels  very  great,  so 
that  the  coils  of  distended  small  intestines  may  be  seen  through  the  abdo- 
minal walls,  and  the  case  may  readily  be  assumed  to  be  obstruction  of  the 
bowels  from  some  mechanical  cause.  Though  no  complete  obstruction 
exists,  yet  the  coils  of  intestine  are  seen  post  mortem  to  make  sharp  turns 
on  one  another,  'kinks'  being  formed,  which,  with  the  layers  of  lymph  on 
their  surface,  must  seriously  impede  the  passage  of  their  contents.  The 
paralysis  of  the  muscular  coat  of  the  bowel,  by  diminishing  or  arresting  the 
normal  peristaltic  movements,  further  prevents  the  onward  movement  of  the 
intestinal  contents.  The  vomiting  is  mostly  constant  as  long  as  food  is 
given  ;  undigested  food,  bile,  and  sour-smelling  intestinal  contents  may  be 
brought  up,  but  the  vomited  matters  are  seldom  faecal  as  they  are  in  hernia 
or  in  intussusception.  There  is  usually  moderate  fever,  the  temperature  being 
101°  to  102°  F.,  but  a  normal  or  subnormal  temperature  may  persist  through- 
out the  case,  and  distension  is  not  always  present.  The  pulse  is  nearly 
always  considerably  quickened. 

In  the  later  stages  the  abdominal  distension  is  often  extreme,  the  coils  of 
distended  intestine  may  be  readily  discernible  through  the  walls  of  the  abdo- 
men, the  face  becomes  pinched  and  blue,  the  pulse  quick  and  thready,  and 
the  patient  dies  collapsed,  often  suddenly  at  the  last.  While  this  is  the  all 
but  universal  ending  of  a  case  of  general  peritonitis,  when  the  symptoms  have 
fully  declared  themselves,  cases  undoubtedly  occur  in  which  the  diagnosis  of 
peritonitis  is  made,  on  account  of  the  distension  and  pain  in  the  abdomen, 
which  gradually  improve  under  treatment,  and  finally  recover.  There  is 
reason  to  suppose  that  cases  of  acute  peritonitis  will  occasionally  get  well, 
even  when  the  attack  has  been  a  general  one.  In  other  cases  the  symptoms' 
of  a  local  suppuration,  hectic,  local  tenderness,  and  swelling,  succeed  to  those 
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of  a  general  peritonitis.  In  such  cases,  presumably,  there  may  have  been 
a  local  peritonitis  from  the  first. 

The  following  cases  will  illustrate  some  of  the  above  remarks  : 
Acute  Suppurative  Peritonitis.— ]o\\n  C. ,  aged  7  years.  The  family  history  was  good 
He  had  been  a  strong  boy  up  to  the  time  of  his  fatal  illness.  No  cause  could  he  assigned 
for  his  sickness.  Fom-  days  before  admission  to  hospital  he  complained  of  a  pain  in  the 
'  stomach  '  ;  there  was  vomiting  and  constipation.  On  admission  to  hospital  on  the  fifth 
day  of  his  illness,  the  face  wore  an  anxious  expression,  as  if  he  was  in  pain  ;  the  abdomen 
was  distended  and  tense,  and  tympanitic  and  tender  to  the  least  touch  ;  '  his  legs  were 
drawn  up  ;  he  constantly  vomited  dark,  sour-smelling,  almost  f;Bcal  stuff.  The  urine, 
drawn  off  by  a  catheter,  contained  albumen.  All  food  and  drink  by  the  mouth  were 
stopped,  and  he  was  given  ten-minim  doses  of  tinct.  opii  every  second  hour  till  three  doses 
had  been  given.  He  passed  a  restless  night,  yet  was  drowsy  from  the  effects  of  the  opium. 
He  gradually  sank,  dying  on  the  evening  of  the  sixth  day  of  his  illness.  At  the  post- 
mortem,  on  opening  the  abdomen,  a  few  ounces  of  offensive  pus  escaped  ;  the  surface  of 
the  intestines  was  injected  ;  the  bowels  were  matted  together  with  lymph  ;  there  was  no 
strangulation.  The  crrcum  and  vermiform  appendix  were  normal ;  there  were  patches 
of  intense  congestion  on  the  mucous  surface  of  the  ileum,  and  a  sharply  cut  ulcer  (not  per- 
forating), half  an  inch  in  diameter,  some  two  feet  above  the  caecum.  No  certain  cause 
for  the  acute  peritonitis  was  found,  unless  it  be  assumed— which  indeed  is  not  improbable 
—that  an  enteritis  existed  in  the  first  instance,  and  that  the  peritonitis  was  secondary. 

Acute  Peritonitis— V>oy,  13  years,  said  to  be  delicate,  but  had  never  been  ill.  He 
played  with  his  brothers  on  Wednesday  afternoon,  tumbling  about  on  the  floor— no 
definite  history  of  a  blow.  Thursday  he  did  not  eat  his  breakfast,  and  said  he  felt  sick  ; 
vomited  several  times  during  the  day,  and  was  thought  to  be  upset  from  a  disordered 
stomach.  Friday  morning  vomited,  and  in  much  pain  ;  bowels  acted  slightly  ;  not  much 
distension  ;  child  died  same  evening,  6  p.m.  Post-mortem,  Monday,  Julyzg,  1889.— Some 
decomposition  ;  omentum  normal ;  surface  of  small  intestines  intensely  injected,  most 
marked  below  umbilicus  ;  some  lymph,  not  excessive  quantity  ;  bloody  serum  between 
intestines,  a  few  ounces  in  pelvis.  Vermiform  appendix  :  external  surface  injected  ;  no 
evidence  of  past  inflammation.  Slitting  up  of  intestines  showed  them  to  be  normal, 
except  the  lips  of  the  ileo-crecal  valve,  which  were  injected  ;  the  appendix  seemed 
thickened  and  oedematous,  and  contained  some  mucus  only.  Lungs  were  normal ; 
heart  also  normal ;  the  blood  dark  and  fluid,  and  there  were  small  extravasations  of  blood 
on  the  surface  of  the  heart.  In  this  case  the  boy  died  in  two  days  from  acute  peritonitis. 
No  cause  could  be  assigned,  unless  it  resulted  from  a  blow  when  playing  with  his  brothers 
the  day  before  he  was  taken  ill.    There  was  no  bruising  of  the  abdominal  wall. 

In  the  following  case  the  symptoms  closely  resembled  acute  obstruction 
of  the  bowels  from  strangulation  : 

Acute  General  Peritonitis. — John  C. ,  aged  9  years,  was  healthy  up  to  Febniar}'^  g, 
when  he  was  injured  by  a  blow  in  the  abdomen  ;  but  the  injury  does  not  seem  to  have 
been  very  severe.  He  complained  of  pain  in  the  belly,  and  vomited  the  same  evening. 
He  continued  to  vomit  five  or  six  times  a  day  till  his  admission  to  hospital  (under  Dr. 
Hutton)  on  the  fifth  day  of  his  illness.  He  had  passed  nothing  per  rectum  except  a  small 
stool  after  an  enema,  and  it  was  supposed  he  was  suffering  from  an  intussusception.  On 
admission  his  face  was  flushed,  the  eyes  sunken  ;  the  abdomen  was  tightly  distended,  the 
coils  of  intestines  being  plainly  seen.  He  complained  of  paroxysms  of  pain  in  the 
abdomen.  He  vomited  frecal  matter  shortly  after  admission  ;  there  was  pain  on  deep 
palpation  in  the  right  iliac  fossa,  but  no  marked  tenderness.  Full  doses  of  opium  were 
given.  The  next  day  (the  sixth  of  his  illness)  it  was  thought  advisable  to  make  an  explo- 
ratory opening  into  the  abdomen  (which  was  done  by  Mr.  Wright)  ;  the  intestines  were 
deeply  coloured,  and  matted  together  with  lymph  ;  no  constricting  band  or  invagination 
was  detected  ;  the  wound  was  closed  and  a  drainage  tube  inserted.  The  boy  gradually 
sank,  and  died  suddenly  the  next  day.  At  \\\^  post-mortem  a  general  acute  peritonitis  was 
found ;  no  cause  for  it  w^as  made  out  after  a  careful  search, 
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In  the  light  of  ihepost  nior/ciii  examination,  it  would  seem  that  saline 
purgatives  or  purgative  doses  of  calomel  would  have  been  worth  trying  in 
the  above  cases. 

In  the  following  case  the  peritonitis  was  secondary,  occurring  in  the 
course  of  scarlatinal  nephritis  : 

Acute  Nephritis:  Peiitoniiis.—^^vixh  W.,  aged  8  years,  was  attacked  with  scarlet 
fever,  the  initial  symptoms  being  vomiting,  high  fever,  and  rash.  She  was  admitted  to 
hospital  on  the  third  day.  The  tonsils  were  sloughy  ;  there  was  much  glandular  enlarge- 
ment and  high  fever.  The  temperature  varied  from  100°  to  ioi'6°  F.  till  the  twelfth  day, 
when  it  reached  io2'6°F. ,  and  a  trace  of  albumen  appeared  in  the  urine.  On  the  thir- 
teenth day  the  temperature  was  104°  F. ,  and  only  two  hundred  and  fifty  cubic  centimetres 
of  urine  were  passed.  From  the  fourteenth  to  the  si.xteenth  day  the  urine  passed  was  only 
from  seventy  to  one  hundred  cubic  centimetres  daily ;  urine  contained  fibrinous  and  epi- 
thelial casts.  Eighteenth  day,  vomiting,  temperature  103°  F.  ;  only  seventj'  cubic  centi- 
metres of  urine.  Nineteenth  day,  no  urine  passed  ;  severe  abdominal  pain,  respirations 
shallow  and  thoracic,  abdomen  distended  and  tense.  Twentieth  day,  temperature  98°  to 
99°  F.,  patient  collapsed.  Twenty-first  day,  death.  At  the  aiUopsy  a  general  sero- 
purulent  peritonitis  was  found  ;  pleurisy  of  left  lung  ;  acute  glomerular  nephritis. 

In  the  following  case  the  cause  of  the  peritonitis  was  doubtful,  but  there 
is  no  doubt  it  was  very  extensive,  and  it  is  a  good  illustration  of  the  value  of 
operation  even  in  extreme  cases  of  purulent  peritonitis.  This  boy  had  the 
livid  blue  colour  and  general  aspect  of  illness  so  far  advanced  that  it  was 
only  by  special  wish  that  it  was  thought  desirable  to  operate. 

Acute  Purulent  Perito7iifis:  Operation,  J?ecover}'.~  Fred  A.,  aged  i2i.  .Six  weeks 
before  admission  was  kicked  by  a  horse  in  the  right  side  of  the  abdomen.  He  was 
apparently  not  much  hurt,  and  was  allowed  by  his  doctor  to  get  up  on  the  following  day. 
Five  weeks  after  the  accident,  on  May  27,  1894,  he  had  slight  abdominal  pain,  supposed 
to  be  due  to  eating  cucumber.  Vomiting  and  pain  soon  followed,  and  tenderness  in  the 
right  iliac  fossa  a  day  or  two  later.  The  pain  spread  upwards,  vomiting  increased,  and 
extreme  tenderness  appeared  in  the  left  hypochondrium,  with  collapse.  He  was  admitted 
on  June  4.  At  that  time  he  looked  very  ill ;  anxious  face  ;  pulse  small ;  abdomen  full, 
moves  very  little  with  respiration  ;  legs  moved  freely;  abdominal  walls  rigid,  tenderness 
most  marked  on  left  side  ;  nothing  specially  to  be  felt  on  right  side.  A  few  hours  later, 
face  dusky  and  blue  ;  rectal  examination  revealed  greater  resistance  on  the  left  side  than 
on  the  right.  The  abdomen  was  opened  in  the  middle  line  below  the  umbilicus,  and  a 
large  quantity-  of  faecal  pus  escaped.  The  abscess  filled  up  the  left  iliac  fossa,  and 
appeared  circumscribed,  but  there  was  resistance  in  the  right  side  also.  He  gradually 
improved  ;  the  quantity  of  pus  escaping  from  the  tube  and  its  fffitor  lessened,  and  though 
for  some  time  there  was  tenderness  in  the  right  iliac  region,  he  steadily  got  well,  and  \vas 
hoard  of  in  good  health  four  or  five  months  later. 

Diagnosis.— A  pleurisy  of  the  base  of  one  or  other  of  the  lungs  is  often 
mistaken  for  peritonitis,  as  the  sharp  stabbing  pain  is  apt  to  be  referred  to  the 
abdomen  where  the  intercostal  nerves  terminate.  In  some  cases,  especially 
if  the  pleurisy  involve  the  diaphragm,  the  similarity  to  peritonitis  may  be 
great,  and  it  is  common  to  find  that  hot  fomentations  or  mustard  poultices 
have  been  placed  upon  the  abdomen  by  the  friends  under  the  idea  that  there 
IS  peritonitis.  Where  pleurisy  exists  there  is  no  real  tenderness  of  the  abdomen 
on  pressure,  and  the  physical  signs  of  pleurisy  or  pleuro-pneumonia  will  be 
detected  ,n  the  chest.  An  attack  of  colic  is  not  often  likely  to  be  mistaken 
tor  peritonitis  ;  in  the  former  there  is  pain  and  distension  of  the  abdomen  but 
rio  tenderness  or  elevated  temperature.  An  intussusception  may  be  mistaken 
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for  peritonitis  ;  but  the  attack  of' pain  is  more  sudden  in  the  former,  and 
there  is  not  often  much  tenderness  ;  the  detection  of  an  elongated  tumour 
would  usually  decide  the  diaj^nosis ;  an  intussusception  and  peritonitis 
may  be  present  toj^elher.  Acute  peritonitis  is  apt  to  be  mistaken  for  acute 
obstruction  of  the  bowels,  such  as  results  from  the  constriction  of  a  knuckle 
of  bowel  by  a  band.  The  distension  of  the  intestines  with  flatus,  the  vomit- 
ing of  sour-smelling  intestinal  contents,  as  well  as  complete  obstruction  to 
the  passage  of  wind,  may  be  present  in  both  ;  there  may  be  little  tender- 
ness, and  but  slight  or  no  fever.  The  diagnosis  may  be  very  difficult  or 
impossible,  though  the  history  of  the  case,  the  absence  of  fiecal  vomiting, 
and  the  less  complete  obstruction  to  the  passage  of  both  flatus  and  fitces  in 
the  case  of  peritonitis,  will  usually  help  the  decision.  It  is  hardly  necessary 
to  add  that  it  is  only  in  some  cases  of  acute  peritonitis  that  the  difficulty  exists, 
as  usually  the  pain,  tenderness,  and  distension  of  the  intestines  are  diagnostic 
of  peritonitis.  The  presence  of  '  tormina '  with  a  fixed  painful  spot  at  which 
the  spasms  seem  to  focus  is  perhaps  the  most  characteristic  sign  of  obstruc- 
tion, though  it  is  of  course  more  marked  in  cases  of  acute  supervening 
upon  chronic  obstruction  than  in  cases  acute  from  the  first. 

In  cases  of  peritonitis  it  is  a  good  rule  in  the  absence  of  some  obvious 
cause  always  to  suspect  the  appendix. 

Morbid  Anatomy. — The  tendency  to  pus  formation,  which  all  inflamma- 
tions in  children  exhibit,  is  noticeable  in  peritonitis,  as  in  acute  cases  the 
fluid  found  in  the  peritoneum  is  thick  and  turbid,  or  it  may  rank  as  pure  pus. 
The  amount  of  lymph  and  fluid  varies  in  different  cases  ;  pus  or  turbid 
serum  will  often  be  found  in  meshes  of  lymph  between  the  coils  of  intestines, 
a  larger  collection  being  present  in  the  pelvis.  In  all  cases  of  apparent 
idiopathic  peritonitis,  a  careful  search  should  be  made  for  a  local  starting 
point  ;  the  caecum,  mesenteric,  and  retro-peritoneal  glands  being  carefully 
examined,  and  the  probability  of  pneumococcic  infection  must  be  remembered. 

Prog7tosis. — This  is  always  grave ;  the  more  acute  the  symptoms,  the 
more  rapidly  the  fatal  result  occurs.  The  prognosis  in  any  case  mostly 
depends  on  the  diagnosis,  for,  if  acute  general  peritonitis  is  present,  a  fatal 
result  is  almost  certain  unless  operation  can  reheve. 

Appendicular  Peritonitis. — Instead  of  a  general  peritonitis  taking 
place,  a  local  inflammatory  action  may  be  set  up,  which  goes  on  in  many 
cases  to  the  formation  of  an  abscess,  or  a  general  peritonitis  may  supervene. 
The  commonest  local  peritonitis  is  appendicitis,  as  it  is  generally  called. 
The  cfficum  is  especially  apt  to  be  the  seat  of  irritation,  a  peculiarity  which 
it  doubtless  owes  in  part  to  the  fact  that  it  is  in  some  sense  a  cul-de-sac,  and 
also  to  the  change  in  the  character  of  the  intestinal  contents  which  takes 
place  in  this  portion  of  the  bowel.  But  further  than  this  the  appendix  itself 
is  still  more  often  the  seat  of  morbid  change  from  either  obstruction  to  the 
escape  of  its  normal  secretion,  or  from  extension  of  inflammation  from  the 
cfficum  to  the  lining  membrane  of  the  appendix.  Much  more  rarely  the 
entrance  of  faecal  or  other  foreign  matter  into  the  lumen  of  the  smaller  tube 
causes  irritation.  Rheumatic  and  other  forms  of  appendicitis  are  described, 
but  the  name  is  of  doubtful  value.  The  appendix  from  its  richness  in  adenoid 
tissue  may  be  looked  upon  as  the  tonsil  of  the  large  intestine,  and  like  the 
faucial  tonsils  may  become  inflamed  as  a  result  of  direct  infection  with 
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poisonous  matters.    Inflammation  of  any  part  of  the  appendix  is  apt  to 
cause  a  cicatricial  narrowing  at  that  spot,  and  extension  of  the  process 
through  the  walls  gives  rise  to  adhesions  and  often  to  sharp  bends  or  kinks, 
which  narrow  or  obliterate  the  lumen.    Hence  obstruction  may  arise  from 
swelling  of  the  mucous  membrane  throughout,  from  thickening  of  adenoid 
follicles  locally,  from  retention  of  inspissated  secretion,  from  stricture  or 
even  obliteration  of  the  lumen,  or  from  kinking,  or  rarely  from  a  foreign 
body.    In  any  case  retention  of  secretion  occurs,  and  under  those  conditions 
the  bacillus  coli  becomes  either  alone  or  in  conjunction  with  other  organisms 
pathogenic,  and  an  attack  of  'appendicitis'  is  set  up.     The  symptoms 
presented  by  this  disease  in  the  child  resemble  those  present  in  the  adult. 
The  attack  may  begin  with  diarrhoea  and  perhaps  vomiting,  with  more  or 
less  obscure  pain  and  tenderness  in  the  abdomen,  and  feverishness.    It  is 
often  extremely  difficult  to  locahse  the  pain  and  tenderness  in  a  small  child 
and  It  may  be  quite  impossible  at  first  to  refer  the  tenderness  to  any  one 
spot,  especially  as  the  abdominal  muscles  are  apt  to  be  rigidly  contracted 
and  the  child  cries  directly  it  is  touched.    The  state  of  the  bowels  varies  ' 
sometmies  they  are  relaxed,  at  other  times  obstinately  constipated     In  the 
course  of  a  few  days,  during  which  time  the  pyrexia  continues,  if  a  satisfactory 
exammation  can  be  made,  more  or  less  resistance  may  be  detected  by 
palpation  m  the  ihac  or  lumbar  region,  and  a  dulness  on  gentle  percussion 
though  this  may  be  masked  by  the  distension  of  the  small  intestines  The 
patient  may  now,  especially  if  he  has  been  judiciously  treated,  gradually 
improve,  and  al  pain  and  tenderness  disappear  in  the  course  of  a  week  or 
two.    On  the  other  hand,  the  tenderness  may  increase,  a  distinct  hardness 
and  induration  may  be  felt  in  the  right  iliac  region,  the  right  leg  is  drawn 
up  and  the  child  cries  with  pain  if  it  is  moved.    The  subsequent  course  of 
he  attack  ,s  uncertain  :  there  may  be  a  gradual  subsidence  of  all  the 
yrnptoms  oi  if  the  abscess  is  not  opened,  the  hectic  fever  may  continue,  the 
hild  gradually  emaciate  while  the  pus  which  has  been  formed  is  mak  ng 
Its  way  to  the  surface,  and  the  abscess  may  point  in  the  iliac  region  n  af 
discharge  into  the  bowel,  or,  in  rare  cases,  into  the  bladder  or  vagina  F^ces 
may  be  found  m  the  pus  discharging  from  the  iliac  abscess  and  a  fxca 
fis  ula  result,  or  all  the  signs  of  general  peritonitis,  abdom  n'af  distenSon 
extreme  tenderness,  and  collapse,  may  come  on  aistension, 

who  are  fed  on  all  c:ni-tc      \^rv     .-i  /''r^^^^^'-'-'i^sions  into  the  kitchen,  or 

an  atulh'i:rorha  Sf'  tstiw^^  '° 
more  or  less  irrintl™        „  ^  cascum,  which  may  set  up 

appendic  tis   ^CX^iZVT  f?,  exceedingly  like  those  of 

sn.ht  feverish„«rcrs.tr  "oT^ftht  o"r,™^^ 

™st  .e  hotn.  in  ™„d  that  loos'ene.  of  .h':  C:is^^^^l 
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a  loaded  caecum  or  large  intestine.  It  may  be  possible  to  detect  a  fa;cal 
tumour  in  the  right  lumbar  region.  The  diagnosis  in  a  fretful  spoilt  child 
may  be  exceedingly  difficult,  but  the  symptoms  of  impacted  f;eces  in  the 
caecum  will  be  rather  those  of  colic,  the  pain  coming  on  spasmodically,  with 
no  pain  or  tenderness  in  the  intervals  ;  while  in  appendicitis  the  pain  will 
be  constant,  and  the  tenderness  on  deep  pressure  unmistakable.  In  any 
given  case  it  is  far  better  to  err  on  the  safe  side,  and  to  mistake  colic  for 
typhlo-peritonitis,  than  to  fall  into  the  more  serious  error  of  overtreating  a 
child  suffering  from  a  local  peritonitis  with  purgatives  and  enemas.  An 
ileo-ca;cal  invagination  with  its  symptoms  of  sudden  obstruction  of  the 
bowel  is  probably  not  very  likely  to  be  mistaken  for  appendicitis  ;  the 
sudden  attack  in  an  infant  in  perfect  health,  the  colicky  pains,  the  straining, 
and  passage  of  blood  and  mucus,  and  the  presence  of  a  painless  tumour, 
would  in  most  cases  prevent  a  mistaken  diagnosis.  To  make  a  diagnosis,  an 
examination  under  chloroform  may  be  necessary  with  the  finger  in  the  rectum. 

The  value  of  rectal  examination  was  well  shown  in  a  patient  of  Dr. 
Denholm's,  in  whom,  with  signs  of  peritonitis,  no  evidence  at  all  conclusive 
could  be  found  of  the  locality  of  the  mischief  till  an  examination  of  the 
rectum  was  made  while  the  child  was  under  chloroform.  A  mass  was  then 
felt  filling  up  the  pelvis  on  the  right  side,  and  a  diagnosis  of  appendicular 
peritonitis,  with  the  appendix  hanging  over  the  brim  of  the  true  pelvis,  was 
arrived  at.  An  incision  as  for  ligature  of  the  external  iliac  artery  allowed 
the  peritoneum  to  be  turned  forward,  and  the  abscess  was  with  some 
difficulty  reached,  and  opened  without  soiling  the  general  cavity  of  the 
peritoneum,  which  must  have  been  inevitably  done  if  the  abscess  had  been 
sought  by  the  usual  route.  The  appendix  was  felt  lying  in  the  abscess 
cavity.    The  child  did  perfectly  well. 

It  is  of  great  importance  to  remember  that  in  older  children  who  are  able 
to  describe  their  symptoms  it  is  usual  to  get  a  complaint  of  general  abdominal 
or  umbilical  pain  before  there  is  any  local  suffering  in  the  right  iliac  fossa, 
and,  further,  it  is  so  common,  both  in  adults  and  children,  to  have  a  com- 
plaint of  pain  in  the  left  iliac  area  that  we  look  upon  this  as  almost  a 
symptom  of  appendicular  mischief.  It  must  be  remembered  that  this  left 
iliac  pain  is  not  necessarily  a  '  referred '  pain,  for  we  have  more  than  once 
found  an  abscess  dependent  upon  disease  of  the  appendix  tracking  across 
the  abdomen,  below  the  attachment  of  the  mesentery,  to  the  left  side,  and  have 
actually  opened  such  an  abscess  in  the  left  groin  and  afterwards  removed 
the  appendix  from  the  right  groin. 

Peritoneal  Abscess.  Intestinal  Fistula. — Apart  from  the  suppuration 
which  is  liable  to  take  place  as  the  result  of  a  typhlo-peritonitis,  other  abscesses 
are  liable  to  occur  in  the  abdomen,  due  in  the  majority  of  cases  to  tuberculous 
disease  in  the  mesenteric,  retro-peritoneal,  or  rectal  glands.  Local  abscesses 
may  also  occur  as  the  result  of  a  blow  or  following  a  perforation  of  the  intestine 
in  typhoid  fever  or  tuberculous  ulceration.  As  an  instance  of  a  glandular 
abscess  in  the  abdomen  the  following  case  may  be  taken  as  an  example  : 

Abdominal  Abscess:  Discharge  of  Pus  at  Umbilicus.—A  girl  of  7  years  of  age  was 
admitted  to  hospital,  having  suffered  for  thirteen  days  with  pain  in  the  abdomen,  fever, 
and  vomiting.  On  admission  there  was  some  dulness  below  the  umbilicus  and  great 
tenderness ;  the  temperature  varied  from  100°  to  102°.    The  day  after  the  umbilicus 
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oecanie  prominent  and  the  skin  red  ;  it  gave  way  and  pure  pus  was  discharged  Tho 
wound  contHuied  to  discharge  for  some  time— on  one  occasion  a  cheesy  mass  was  removed 
from  the  smus,  followed  by  a  fresh  discharge  of  pus  ;  the  sinus  finally  closed  on  the  forty 
eighth  day.  At  the  end  of  ten  weeks  the  girl  was  fot  and  strong  ;  there  was  some  indura- 
tion, but  no  pam  or  tenderness  below  the  umbilicus.  On  one  occasion  there  was  some 
pus  in  a  stool. 

Abdominal  Abscess:  Operation.-K  girl  of  12  years  was  seized  with  vomitin?  fever 
and  abdominal  tenderness;  sordes  formed  on  the  teeth,  the  tongue  was  brown  there  wa^ 
extreme  distension  of  the  abdomen;  the  bowels  did  not  act,  and  no  flatus  was  passed 
On  the  eighth  day  there  was  a  crisis,  the  temperature  fell  to  normal  and  the  pulse  from 
120  to  80.  At  the  same  time  a  slight  prominence  was  noted  just  below  and  to  ri^ht  of 
umbilicus  ;  this  was  cut  down  upon  and  2  oz.  of  f^cal  pus  escaped.  The  recovery  wis 
uninterrupted.  ">^ij  ^vaa 

Tuberculous  Abscess.~\r,7,r^  infant.seen  withDr.  Noble,  of  Kendal,  it  was  noticed  a  weel- 
or  two  after  birth  that  the  abdomen  was  more  rounded  and  distended  than  usul  Whe  i 
five  weeks  old  the  abdomen  was  intensely  distended,  shiny,  with  enlarged  veins  on  the 
surface,  and  with  redness  and  protrusion  of  the  umbilicus  ;  the  abdomen  was  resonant  all 
over,  and  nothing  could  be  felt  on  palpation.  A  few  days  later  the  skinTthe  un"  bil ku 
gave  way  and  pus  discharged  freely.  The  infant  a  fev/ days  after  died  in  convuS 
A  large  abscess  cavity  was  found  at  the  autopsy,  and  caseous  mesenteric  glands  TppiTntly 
this  was  a  case  of  congenital  tuberculosis.  apparently 

In  other  cases  with  somewhat  similar  but  more  chronic  symptoms  there 
has  been  evidence  that  an  abscess  had  formed,  probably  in  a  mesent^  c 
gland,  and  had  opened  mto  the  bowel,  pus  being  discharged  with^S^ll 

t  rminat        ^  "^"^  "°  ^^^^  -  s^atisfactorv  in  th"h 

teimina  10ns,  being  in  many  instances  associated  with  a  chronic  tuberculou 
peritonitis  or  mesenteric  disease.     There  are  svmnfnm<=  of  ! 
trouble  attacks  of  vomiting  and  diarrhea,  hecticTeJ   "nd  watt^^T'an 
llurwn  f'^^'r  ■"^^---^-■y  blush  around  the  umbH  uf  ■'  the 

attei  becomes  perforated  and  pus  discharges.  Frequently,  soone  or  I'ater 
the  discharge  becomes  faecal  from  the  presence  of  intestinal  contents  Vfi=tu 

ous  opening  having  become  established.    In  the  maiority  of  such  cases  the 
abscess  apparently  originates  in  a  mesenteric  PlanH  .7^1 

^norl^n  eximinatiLs  areTo   f"  uenT^d  T"'  °PP^^^-'*'- 
itself  there  is  so  mtich  . Jtbg  of  pa  [s  t^^^^ 

origin  of  the  abscess.  ^  "  '^'^'^"^^  ^°  "^^ke  out  the 

The  following  case  illustrates  this  difficulty  : 

Abdominal  Abscess :  Fatal  Fi^f^  In     a       1  r 
X879.  with  obscure  abdonZl  symptomT  tS^^  °'        "'^^^  '^^P'^^^'' 

she  was  admitted  with  a  sinus  at  t^n  W        'c^^^l^^^^^^  the  following  December 

an  abscess  having  broken  ten  week  be^e     The  fistulon?"'' 

pus  and  liquid  yellow  gaseous  faeces  t i H  her  rt.l  ^.''^^"^^^P'^^'^g  continued  to  discharge 
the  liver  and  spleen  wL  la.daSu  .  Th  umb  cal  Snn.  Posl-morlL 
cavity  containing  one  or  two  ounces  of  pus  a^^^  Sce^  "^^^^^^^ 

intestines  matted  together-  thi-  r^nui^      t'"^ '^"f  faeces,  and  surrounded  on  all  sides  bv 
above  the  c.cum  byto  op^  tgs  S  enoriur^' .^"r  l^^l  ^  ^ 

surface  of  the  small  intestines  were  crTtaceouf  norf  t""^' P^-'t^"^^! 
tuberculous  peritonitis.    In  the  fleum ^1^^  '''PP'^'-^ntly  the  remains  of  a  past 

ulcers  and  cheesy  solitary  gland  "^"""^  "'^^'"'^^^  •'^•"d  calcareous  remains  of  old 
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In  this  case  the  perforation  of  tuberculous  ulcers  or  the  suppuration  of 
mesenteric  glands  had  been  the  cause  of  the  abscess  and  fistulous  openings. 
In  several  cases  coming  under  notice  the  fistulous  openings  have  closed  up 
permanently,  one  after  discharging  for  seven  months,  and  in  some  others 
the  fistulous  opening  has  closed,  but  the  patient  has  died  of  general  tuber- 
culosis. 

Occasionally  an  abscess  due  to  a  breaking-down  tul)erculous  gland  may 
form  a  well-defined  mobile  swelling  instead  of  pointing  at  the  umbilicus. 
In  1901  we  saw  a  child  of  five  years  old  with  Mr.  Dabbs,  who  gave  us  a 
history  that  a  swelling  had  been  noticed  in  the  abdomen  a  month  before. 
The  swelling  was  to  the  right  of  the  middle  line,  freely  movable,  and  of  the 
size  of  a  swan's  egg,  it  was  tense  and  elastic,  and  we  formed  the  opinion 
that  it  was  probably  omental  or  mesenteric  in  origin.  There  was  a  phthisical 
family  history,  but  the  child  itself  seemed  well.  On  opening  the  abdomen 
a  large  cyst  containing  pus  was  found  apparently  enclosed  by  or  between 
the  layers  of  the  omentum  and  mesentery.  Other  caseous  glands  were 
present.    The  abscess  was  opened  and  drained,  and  the  child  got  quite  well. 

Treatme7it. — The  treatment  of  peritonitis  will  naturally  depend  upon  its 
cause,  and  unfortunately  we  are  constantly  in  doubt  about  this,  or  indeed 
if  peritonitis  exists  at  all,  especially  in  the  early  stages  of  the  disease. 
In  any  case  of  peritonitis  or  doubtful  case,  we  must  feed  with  the  greatest 
care,  allowing  only  small  quantities  of  readily  absorbed  forms  of  nutriment, 
such  as  Brand's  essence  or  bovril,  and  only  small  quantities  of  fluid  of 
any  sort.  These  may  be  given  iced.  If  the  vomiting  is  severe  and  continu- 
ous, all  fluid  must  be  withheld  by  the  mouth  and  rectal  feeding  adopted. 
Hot  fomentations  applied  to  the  abdomen  relieve  pain  and  comfort  the 
patient.  Some  prefer  to  apply  an  ice-bag,  but  it  is  not  as  comforting  as 
moisture  and  heat.  Opium  given  with  a  free  hand  has  been  our  sheet-anchor 
hitherto  in  the  treatment  of  peritonitis,  but  of  late  years  there  has  been  a 
considerable  revulsion  of  feeling,  especially  on  the  part  of  abdominal  surgeons. 
There  can  be  no  doubt  of  its  value  in  relieving  pain  and  checking  the  intense 
griping  which  often  occurs,  but  on  the  other  hand  it  masks  the  symptoms 
and  makes  diagnosis  more  difficult,  helps  to  paralyse  the  intestinal  walls  and 
so  lock  up  the  intestinal  contents  and  favour  the  formation  of  toxines  in  the 
stagnant  fluids  in  the  bowel.  In  suitable  cases  there  can  be  no  doubt  that 
saline  purgatives  are  of  the  greatest  value  in  clearing  out  the  bowels  and 
getting  rid  of  flatus.  There  can  hardly  be  a  doubt  that  in  past  times  we 
have  been  too  much  afraid  of  purgatives,  and  have  erred  too  much  on  the 
side  of  keeping  the  bowels  at  rest  and  thus  locking  up  their  contents.  In 
any  case  of  obstruction  of  the  bowels  from  a  constricting  band  or  an 
invagination,  it  is  clear  that  purgatives  can  do  nothing  but  harm,  but  on  the 
other  hand,  at  the  onset  of  general  peritonitis  secondary  to  enteritis  or 
intestinal  infection,  they  afford  the  best  chance  for  the  patient.  In  any  case 
seen  early  in  which  we  can  exclude  invagination  or  strangulation  of  the  bowel, 
we  should  certainly  give  a  purgative,  preference  being  given  to  salines  or 
calomel  to  secure  a  free  evacuation  of  the  intestinal  contents.  An  enema 
containing  sweet  oil  and  turpentine  should  be  given  to  clear  away  the 
contents  of  the  large  bowel  ;  it  is  seldom  that  an  efficient  enema  is  given  by 
the  patient's  friends,  and  it  is  better  for  the  medical  man  to  see  for  himself 
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that  it  is  done  thoroughly  and  efficiently.  Nepenthe  or  morphia  should  be 
given  only  to  relieve  intense  pain,  and  it  is  best  given  in  association  with 
belladonna.  The  amount  to  be  given  and  further  treatment  of  the  case 
must  depend  upon  the  decision  come  to  as  regards  operative  interference. 

Since  acute  purulent  peritonitis  is  practically  certainly  fatal  if  it  becomes 
generalised,  it  is  of  the  utmost  importance  to  provide  an  outlet  for  a  localised 
abscess  rather  than  allow  it  to  go  on  and  rupture  into  the  general  peritoneal 
cavity.    Hence,  as  soon  as  it  is  clear  that  a  local  form  of  inflammation  is 
not  subsiding  under  medical  treatment,  the  safest  course  is  carefully  to  cut 
down  upon  and  let  out  the  pus.    In  perityphlitic  abscess  ('appendicular 
peritonitis ')  when  with  fever  there  is  local  pain,  tenderness,  and  induration 
and  drawing  up  of  the  leg,  an  incision  should  be  made  just  internal  to  the 
anterior  superior  spine  of  the  ilium  and  the  muscular  layers  separated  ;  the 
neighbourhood  of  the  abscess  may  be  made  clear  either  by  the  sense  of  fluc- 
tuation or  by  the  oedematous  condition  of  the  tissues.    The  incisions  should 
be  made  parallel  to  the  fibres  of  the  external  oblique,  and  on  exposing  the 
internal  oblique  and  transversalis  their  fibres  should  be  separated  and  not  cut 
across.    By  this  proceeding  the  abdominal  wall  is  not  weakened  and  the 
liability  to  ventral  hernia  is  practically  prevented.    A  director  is  then  thrust 
in  the  direction  of  the  suspected  cavity,  and  if  pus  appears  the  opening  is 
enlarged  with  dressing  forceps  and  the  cavity  drained  and  treated  on 
ordinary  principles  (antiseptics  being  used  unless  the  pus  is  foul).    There  is 
little  danger  in  such  an  operation  ;  even  if  no  abscess  is  met  with  and  the 
peritoneal  cavity  is  opened,  no  ill  result  is  likely  to  follow,  while  the  danger 
of  rupture  of  an  abscess  into  the  general  peritoneal  cavity  is  very  great. 
Local  peritoneal  abscess  elsewhere  is  much  more  uncommon,  though  it  may 
be  met  witl;  on  the  left  side  (perisigmoid  abscess),  and  this  can  be  made  out 
at  times  by  rectal  examination.    The  treatment  is  that  of  the  perityphlitic 
condition.    It  is  of  little  importance  in  such  cases  to  make  out  whether  the 
abscess  is  really  a  local  peritonitis  or  a  collection  of  matter  in  the  cellular 
tissue  outside  the  peritoneum,  since,  if  peritoneal,  it  is  usually  completely 
shut  off  by  adhesions  from  the  general  cavity,  and  there  is  no  fear  of  pus 
flowing  from  the  wound  into  the  peritoneum.    Local  abscesses  elsewhere 
must  be  treated  on  similar  principles.    Should  a  general  purulent  peritonitis 
already  exist,  the  question  of  treatment  is  more  uncertain  and  the  prospect 
far  less  hopeful  ;  there  is,  however,  little  doubt  that  the  right  course  is  to 
open  the  abdomen,  sponge  it  or  wash  it  out  with  some  unirritating  anti- 
septic, such  as  boracic  lotion,  and  drain  the  peritoneum.    Should  there  be 
general  fecal  extravasation  from  perforation  of  the  cscal  appendix,  or  from 
a  typhoid  ulcer,  the  case  must  be  looked  upon  as  well-nigh  desperate  :  the 
attempt,  however,  must  be  made  to  expose  the  perforation,  suture  the 
intestine,  and  in  the  case  of  the  appendix  remove  it  and  close  the  end. 
J^ases  of  ihac  abscess  of  uncertain  origin  are  not  uncommon,  and  operation 
IS  almost  always  successful,  and  though  it  may  be  said  that  these  are  a 
different  class  altogether  from  the  local  peritonitis  group,  it  is  difficult 
0  distinguish  between  the  two,  and  there  is  certainly  a  risk  of  perforation 
TJ.l  P^"t°"^^i"^-    In  appendicular  abscess  nothing  more  should  be 
removl  fi"  ''^P^^'^^'^'O"  and  drainage  ;  no  attempt  should  be  made  to 
remove  the  appendix  or  look  for  the  cause  of  the  suppuration  except  that 
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the  finger  may  he  gently  passed  nUo  the  abscess  and  any  foreign  body 
removed.  We  have  several  times  found  a  fascal  concretion  lying  loose  in 
one  of  these  cavities.  The  greatest  care  must  be  taken  not  to  break  down 
the  wall  of  adhesion  round  the  abscess.  The  opening  of  a  ^m/ appendi- 
cular abscess  is  in  our  experience  almost  always  a  successful  operation  in 
children,  but  it  is  of  course  far  otherwise  if  the  suppuration  has  been  from 
the  first,  or  has  been  allowed  to  become  general  ;  in  such  a  case,  too,  a  full 
search  must  be  made  for  the  source  of  the  trouble,  and  an  attempt  made  to 
remove  it,  whether  by  ligature  and  excision  of  a  perforated  appendix,  or 
such  other  means  as  the  particular  case  may  require.  We  are  distinctly 
opposed  to  the  plan  which  finds  favour  amongst  some  surgeons  of  removing 
the  appendix  in  cases  of  acute  abscess.  It  is  undoubtedly  true  that  occa- 
sionally—though in  our  experience  very  rarely— recurrent  attacks  are  met 
with  after  an  abscess  has  been  drained— i.e.  in  such  cases  the  source  of 
irritation  has  not  been  completely  removed.  The  risk  of  the  manipulations 
required  for  removal  of  the  appendix  in  cases  of  acute  localised  abscess, 
however,  far  outweighs  the  advantages,  and  it  is  better  to  be  satisfied  with 
drainage  at  the  time  and  remove  the  appendix  subsequently  in  the  rare 
event  of  such  a  step  being  required.  This  rule,  of  course,  does  not  apply 
to  the  cases  where  a  gangrenous  or  perforated  appendix  is  lying  loose  in 
a  case  of  diffused  suppurative  peritonitis. 

In  cases  of  recurrent  '  appendicular  peritonitis '  removal  of  the  appendix 
is  undoubtedly  the  proper  course  to  pursue,  since  life  is  in  constant  danger 
as  long  as  the  source  of  the  mischief  remains.  The  operation  is  best  done 
about  a  fortnight  after  the  attack  has  subsided.  Recurrent  appendicitis,  so 
common  in  young  adult  life,  is  not  very  frequently  seen  in  children  ;  in  them 
the  more  delicate  tissues  seem  to  suppurate  more  readily,  and  al^scess  is  the 
rule.  We  cannot  emphasise  too  strongly  the  desirability  of  early  operation 
in  these  cases.  If  with  a  high  temperature  a  child  has  a  distinct  induration 
or  sense  of  resistance  in  the  right  iliac  region,  the  sooner  the  swelling  is 
explored  the  better.  We  have  never  regretted  operating,  and  never  failed 
to  find  pus  in  these  cases,  even  where  its  presence  seemed  doubtful.  We 
feel  sure  from  observation  that  in  many  instances  in  which  it  has  been 
supposed  that  '  resolution '  took  place  there  has  really  been  an  abscess  which 
discharged  into  the  bowel. 

Iliac  Abscess. — The  occurrence  of  iliac  abscess,  right  or  left,  is  fre- 
quent in  children,  and  the  various  causes  of  such  mischief  should  be  borne  in 
mmd ;  the  principal  ones,  some  of  which  have  been  already  mentioned,  are 
caries  of  the  spine,  tuberculous  disease  of  the  mesenteric  glands — in  this  case 
the  abscess  is  more  often  umbilical— disease  of  the  hip,  innominate  bones,  or 
sacro-iliac  joint,  perinephritic  abscess,  rare  in  children,  and  the  still  rarer 
cases  of  hydatid  cysts.  Empyemata,  superficial  abscesses  and  abscesses 
the  result  of  injury,  'simple  psoitis,'  &c.  are  to  be  thought  of  in  addition  to 
those  already  described  as  resulting  from  irritation  of  the  ctecum  or  appendix. 
But,  besides  all  these,  it  is  common  to  find  iliac  abscesses  the  cause  of  which 
remains  obscure,  and  we  are  satisfied  that  in  many  of  these  cases  the  suppu- 
ration is  simply  due  to  inflammation  of  lumbar,  iliac,  or  pelvic  lymphatic 
glands,  just  as  cervical  abscesses  occur  from  irritation  of  the  glands  of  the 
neck.   The  source  of  irritation  is  often  doubtful,  but  is  sometimes  due  to  the 
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presence  of  worms  or  other  irritating  matters  in  the  bowels  ;  sometimes  to 
extension  from  the  more  superficial  lymph  glands.  The  diagnosis  can  usually 
be  made  by  careful  exclusion  and  by  the  history  ;  rectal  examination  is  often 
of  much  value,  by  enabling  the  extent  and  position  of  the  abscess  to  be 
made  out,  as  well  as  sometimes  by  revealing  a  source  of  irritation.  These 
abscesses  should  be  opened  antiseptically  and  drained  in  the  usual  way  :  it 
will  often  be  found  that  they  extend  for  long  distances  upwards  or  down- 
wards into  the  pelvis.  The  limb  on  the  affected  side  should  be  steadied  by 
a  splint  or  by  extension.  The  prognosis  is  good,  provided  no  permanent 
source  of  suppuration  be  present.  Almost  every  case  that  we  have  seen  has  re- 
covered, and  we  believe  this  is  largely  due  to  early  opening  of  the  abscesses.' 

Chronic  Peritonitis. — Chronic  peritonitis  is  a  comparatively  common 
affection  during  childhood,  and  in  the  vast  majority  of  cases  is  tuberculous. 
A  few  cases  of  chronic  non-tuberculous  peritonitis  in  which  the  diagnosis  has 
been  confirmed  hy  2l post-mortem  have  been  recorded,  notably  one  by  Henoch 
which  ran  a  course  of  six  weeks  ;  at  post-mortem  cloudy  fluid  and  orga- 
nising lymph  were  found  in  the  peritoneal  cavity.  This  case  seems  to  have 
oi'iginated  in  a  blow.  Cases  frec|uently  occur  in  practice  of  chi-onic 
peritonitis  with  ascites,  in  which  there  is  no  evidence  of  tubercle  in  any  organ, 
and  which  completely  recover  ;  this,  however,  is  no  bar  to  the  acceptance  of 
the  belief  that  such  are  tuberculous,  as  there  is  ample  post-mortem  evidence 
to  show  that  tubercles  and  lymph  on  the  surface  of  the  peritoneum  may  be- 
come cretaceous  or  be  converted  into  fibrous  tissue.  Two  forms  of  chronic 
tuberculous  peritonitis  are  met  with  in  practice,  in  which  for  the  most  part  a 
well-marked  clinical  difference  exists,  one  distinguished  by  the  large  amount 
of  ascitic  fluid  and  in  which  probably  ascites  is  the  only  symptom  present, 
and  the  chronic  cicatrising  form  in  which  there  is  induration  and  thicken- 
ing of  the  great  omentum  and  a  matting  together  of  all  the  abdominal  organs 
with  little  or  perhaps  no  fluid.  The  same  tuberculous  process  is  going  on  in 
both  cases,  but  produces  in  one  a  large  amount  of  effusion,  in  the  other  less 
or  perhaps  no  fluid,  but  the  effusion  of  lymph  and  its  gradual  organisation 
and  cicatrisation. 

Ascitic  /cirw.— Chronic  peritonitis  is  by  far  the  most  common  cause  of 
ascites,  or  rather  dropsy  commencing  in  the  peritoneal  cavity  during  child- 
hood, while,  as  well  known,  some  form  of  portal  obstruction  is  the  commonest 
cause  in  adults.  Ascites  due  to  chronic  peritonitis  is  not  common  during 
the  first  year  of  life  ;  not  that  it  does  not  occur,  but  the  infant  dies  before  the 
chronic  stage  is  reached.  It  is  not  uncommon  during  the  second  year  of 
life,  and  occurs  with  some  frequency  up  to  and  beyond  puberty.  There  is 
generally  a  history  of  pain  in  the  abdomen  of  a  more  or  less  obscure  kind 
which  has  been  regarded  as  due  to  indigestion,  probably  also  both  feverish- 
ness  and  diarrhoea,  and  then  the  belly  begins  to  swell.  In  some  cases  the 
enlargement  of  the  abdomen  is  the  first  symptom  which  leads  the  friends  to 
thmk  anything  is  wrong  with  the  child.  On  examination  a  rounded  and 
distended  abdomen  is  found,  there  is  dulness  and  fluctuation  to  be  felt  in 
the  flanks  if  the  patient  is  lying  on  his  back  ;  while  there  is  a  more  or  less 

'  For  details  of  some  of  these  cases  we  may  refer  to  a  paper  in  the  Arcti.  ofPcediatHcs 
vol.  1  1884,  find  to  the  Children  s  Hospital.  Abstracts ;  also  Lancet,  February  i8gx  ■  and 
also  Pneumococcic  Peritonitis,  supra.  ' 
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extended  region  of  resonance  around  the  umbihcus  where  the  distended  small 
mtes  mes  are  bijoyed  up  to  the  surface.  The  fluid  may,  however,  be  localised 
by  adhesions  The  abdomen  is  often  greatly  distended,  the  skin  tense  and 
shining,  the  abdominal  veins  enlarged  and  tortuous,  and  in  young  children 
he  skin  at  the  umbilicus  is  protruded,  and  contains  fluid  which  can  be  pressed 
back  into  the  abdomen.  There  is  usually  complete  absence  of  pain  and 
tenderness  the  disease  is  frequently  feverless  during  the  greater  part  of  its 
course,  and  the  patient  looks  rather  as  if  he  were  suffering  from  ascites  due 
to  some  obstruction  in  the  portal  system.  The  course  of  the  disease  is 
essentially  chronic,  and  recovery  frequently  takes  place  if  the  tuberculous 
disease  remains  local. 

Thus  in  one  case  a  girl,  aged  13  years,  who  was  in  hospital  for  some 
hve  months,  and  from  whom  eight  to  nine  pints  of  ascitic  fluid  were  re- 
moved through  one  of  Southey's  cannulas,  completely  recovered,  and  was 
four  years  after  a  strong  girl,  supporting  her  mother  and  family  by  her  work. 
In  many  similar  cases  we  have  seen  recovery  take  place  ;  one  suffered  from 
a  tuberculous  testis  which  discharged  through  the  scrotum  and  healed.  On 
the  other  hand,  such  children  are  apt  to  be  carried  off  by  a  tuberculous  menin- 
gitis, or  the  mesenteric  glands  become  cheesy,  or  a  tuberculosis  of  the  lungs 
takes  place.  In  any  case  it  will,  of  course,  be  necessary  to  examine  the  lungs 
carefully,  and  a  long-continued  hectic  and  wasting  would  suggest  a  more 
extended  area  of  tuberculosis.  In  cases  which  end  in  recovery  there  is 
probably  a  matting  together  of  the  intestines,  and  frequently  more  or  less 
induration  may  be  felt  about  the  great  omentum  or  ca;cum.  In  cases  which 
are  of  long  standing  it  occasionally  happens  that  a  perihepatitis  with  more 
or  less  cirrhosis  of  the  liver  takes  place.  This  was  the  case  in  a  boy  of  3{ 
years  who  was  admitted  to  hospital,  under  the  care  of  Dr.  Hutton,  with  ascites, 
oedema  of  the  feet  and  ankles,  jaundice  and  enlarged  liver  ;  at  the  post-mortem 
the  liver  weighed  15  oz.,  the  capsule  was  thickened  and  the  surface  was 
irregular  and  granular  ;  on  section  there  was  a  great  excess  of  fibrous  tissue, 
old  and  recent  peritonitis  and  tuberculosis  of  the  lungs. 

Cicatrising  Form.—  ln  many  cases  of  tuberculous  peritonitis  there  is  little 
or  no  ascites  from  first  to  last,  but  lymph  is  effused  on  the  surface  of  the 
peritoneal  covering  of  various  organs,  and  if  the  patient  live  long  enough, 
fibrous  adhesions  are  formed.    On      post-mortem  table,  local  or  general 
peritonitis  is  frequently  found  in  children  dying  of  tuberculosis  ;  thus,  out  of 
105  post-mortems  of  tuberculous  children  made  during  the  four  years  1882-85, 
there  was  peritonitis  in  38,  though  in  comparatively  few  of  these  was  the 
peritonitis  an  early  and  important  lesion.    While  this  form  of  peritonitis  is 
mostly  chronic,  yet  some  cases  run  a  more  active  and  subacute  course.  The 
early  symptoms  are  pain  in  the  abdomen,  usually  referred  to  the  umbilicus, 
often  attacks  of  sickness  and  diarrhoea,  hectic,  and  the  presence  of  induration 
or  irregular-shaped  masses  felt  through  the  abdominal  walls.    The  amount 
of  tenderness  on  pressure  differs  greatly  ;  it  is  most  marked  in  the  acuter 
cases,  and  absent  in  the  chronic  ones.    But  in  cases  wasted  and  exhausted 
by  acute  disease,  even  a  purulent  peritonitis  may  be  present  without 
any  pain  or  tenderness.    The  state  of  the  abdomen  varies,  it  is  sometimes 
distended  with  gas,  at  other  times  more  or  less  retracted  ;  often  no  distinct 
tumour  can  be  felt,  but  on  very  gentle  j^eixussion  a  distinct  loss  of  resonance. 


Chronic  Peritonitis  137 

or  a  muffled  resonance,  may  be  detected  over  the  umbilical  region  in  conse- 
quence of  the  thickening  and  induration  of  the  great  omentum,  or  a  resist- 
ance may  be  felt  on  palpation,  or  hard  irregular  tumours  can  be  detected, 
the  result  of  matting  together  of  the  omentum  or  intestines.    Hectic  fever  is 
mostly  present,  the  temperature  rising  to  102°  or  103°  at  night  and  falling  to 
normal  in  the  morning,  and  more  or  less  general  wasting  of  the  body  ensues  ; 
but  the  amount  of  fever  and  wasting  present  will  depend  upon  the  extent  to 
which  the  mesenteric  glands  and  thoracic  viscera  are  affected.    Diarrhoea  is 
not  usually  a  marked  symptom  unless  tuberculous  ulceration  has  taken  place. 
The  subsequent  course  of  these  cases  differs  much  ;  in  the  minority,  after 
several  months  of  hectic,  improvement  slowly  sets  in  and  the  patient  improves, 
for  a  time  at  least  appearing  fairly  well.    In  the  majority  the  fever  continues, 
the  wasting  becomes  more  apparent,  diarrhoea,  and  perhaps  cough,  come  on, 
and  the  child  sinks.    In  others,  the  lungs  remain  free  to  the  end,  but  mesen- 
teric disease  ensues,  ulceration  of  the  bowels  takes  place,  perhaps  local 
abdominal  abscesses  form,  and  the  hver,  spleen,  and  kidneys  become 
lardaceous.    In  only  four  of  the  thirty-eight  cases  of  fatal  tuberculous 
peritonitis  mentioned  were  the  lungs  and  mediastinal  glands  found  entirely 
free  from  tubercle. 

Prognosis.— course  of  chronic  tuberculous  peritonitis  is  usually  long, 
unless  some  intercurrent  disease,  as  tuberculous  meningitis,  supervenes. 
Children  may  be  under  observation  for  many  months,  with  either  ascites  or 
induration  of  the  omentum,  with  more  or  less  hectic,  and  with  no  evidence 
of  any  active  disease  of  the  lungs,  and  finally  to  all  appearance  completely 
recover.  On  the  other  hand,  the  onset  of  diarrhoea,  hectic,  progressive 
emaciation  and  cough,  with  evidence  of  lung  mischief,  points  to  the  exist- 
ence of  more  or  less  generalised  tuberculosis,  which  necessarily  shortens 
the  duration  of  the  illness.  Albuminuria,  as  pointing  to  lardaceous  disease, 
would  be  of  bad  omen. 

Diagnosis.— a  child  is  brought  with  an  ascites  which  has  made 
Its  appearance  gradually  without  pain  or  fever,  it  is  perhaps  not  unnatural  to 
attribute  the  collections  of  fluid  in  the  abdomen  to  obstructed  portal  circu- 
lation. In  an  adult  the  commonest  cause  of  ascites  is  cirrhosis  of  the  liver, 
in  a  child  by  far  the  most  frequent  cause  is  chronic  tuberculous  peritonitis' 
In  a  given  case  it  is  perhaps  quite  impossible  to  make  a  certain  diagnosis,  inas- 
much as  for  a  while  the  ascites  may  be  the  only  symptom  present ;  there  may 
be  a  complete  absence  of  pain  or  tenderness,  and  the  most  careful  palpation 
fail  to  detect  any  induration  of  the  omentum.  The  bowels  may  float  up  and 
cause  a  resonant  note  on  percussion  at  the  umbilicus  when  the  patient  is  on 
His  back,  the  resonance  shifting  to  the  flank  which  is  uppermost  when  he  lies 
on  his  side.  It  may  be  impossible  to  feel  the  edge  of  the  liver,  or  map  it  out 
by  percussion.  In  other  cases,  however,  there  will  be  less  difficulty,  for  there 
IS  hectic  fever,  or  diarrhoea,  or  abdominal  pain  and  tenderness,  or  after  para- 
centesis lumps  or  masses  of  induration  may  be  felt.  A  family  history  of 
tuberculosis  would  naturally  favour  the  view  of  tuberculous  peritonitis  ;  and 

l^^Z^  ^'X^  r^T^  f  ^  '^""^y  ^"P°^'^       ^  t^^^i^  ^ill  decid;  the 

T  /  V  i  '  '^"'^^     ^"^y^^^^^        f^^""^  of  tuberculosis. 

casf'1  1  ""-^-"^^"''^  varying  in  quantity  will  be  found  in  a  few 
cases ,  It  may  be  clear  or  cloudy  serum  or  pus,  in  which  latter  case  it  is 
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usually  localised  :  it  is  not  uncommon,  on  separating  the  intestines,  to  find 
small  local  collections  of  pus.  Tubercles  and  lymph  are  usually  present  on 
the  great  omentum  and  mesentery,  matting  the  intestines  together,  also 
between  the  liver  and  diaphragm  and  around  the  spleen  ;  where  there  is  no 
large  collection  of  fluid,  the  adhesions  are  frequently  very  extensive  ;  the 
mtestines  and  stomach  may  be  adherent  to  the  abdominal  wall,  so  that  on 
opening  the  abdomen  the  intestines  are  cut  into.  The  intestines,  mesentery, 
great  omentum,  liver,  and  spleen  may  Idc  so  matted  together,  partly  by  lymph, 
partly  by  fibroid  adhesions,  that  it  may  be  impossible  to  separate  them. 
The  intestines  may  be  so  adherent  and  bound  down  as  to  form  bends  and 
kinks  that  it  is  impossible  to  unravel.  Cheesy  mesenteric  glands  and  tuber- 
culous ulcers  will  very  likely  be  present. 

Treatment.— hwy  pain  and  tenderness  in  the  abdomen  in  a  child  with 
tuberculous  tendencies  should  excite  apprehension  and  never  be  neglected. 
Rest  in  bed  must  be  enjoined,  and  a  diet  consisting  of  beef  tea  and  milk 
should  be  given.  The  pain  may  be  relieved  by  applications  of  belladonna 
and  glycerine  covered  with  cotton  wool,  or  by  fomentations.  The  bowels 
ought  to  be  relieved  by  enemata  and  laxatives  rather  than  purgatives.  In 
the  chronic  stages,  when  the  abdomen  contains  fluid  or  there  is  evidence  of 
thickened  and  indurated  omentum  or  cheesy  masses,  mercurial  applications 
are  of  service.  An  ointment  of  yellow  oxide  of  mercury  (20  grains  to  the 
oz.),  with  an  equal  quantity  of  ung.  belladonnas,  may  be  applied,  with  cotton 
wool  to  cover  it.  Lin.  hydrarg.  may  be  used,  but  salivation  is  likely  to 
follow  if  continued  for  too  long  a  time.  Tonics  and  cod-liver  oil  emulsion 
should  be  given.  Chronic  purulent  peritonitis,  whether  tuberculous  or  not, 
should  be  treated  by  incision  and  drainage,  if  the  child's  health  is  failing  ; 
and  there  is  good  evidence  to  show  that  not  only  may  temporary  relief  be 
thus  given,  but  long  lasting,  if  not  permanent,  recovery  may  take  place  as 
the  result  of  incision.  Even  where  the  fluid  is  not  purulent  in  obstinate 
cases  drainage  is  of  service  ;  it  appears  to  cause  adhesions  and  thus  to 
prevent  the  re-collection  of  fluid,  while  at  the  same  time  cicatrisation  takes 
place.  We  have  little  doubt  that,  in  all  cases  of  tuberculous  peritonitis 
in  which  there  is  any  considerable  collection  of  fluid,  whether  purulent  or 
not,  the  abdomen  should  be  opened  and  drained  as  soon  as  it  is  evident  that 
in  spite  of  treatment  extending  over  some  months  no  improvement  is  taking 
place.  We  have  successfully  employed  this  method,  and  are  impressed  with 
its  value. 

It  is  not  necessary  or  even  desirable  to  drain  the  cavity  in  these  cases 
unless  the  exudate  is  purulent.  In  the  serous  form  of  tuberculous  peri- 
tonitis it  appears  to  be  sufficient  to  open  and  empty  the  abdomen  of  fluid 
and  then  close  the  wound.  Mere  tapping  is  apparently  not  sufficient.  Even 
in  the  cicatrising  variety  operation  is  sometimes  useful. 

Acute  Obstruction  of  the  Bowels. — Children  occasionally  suffer  from 
acute  obstruction  caused  by  twists  in  the  bowel,  constricting  bands,  impac- 
tion of  foreign  bodies,  and  internal  hernia  ;  by  far  the  most  frequent  cause 
is,  however,  an  intussusception. 

hitcrnal  Strangulation  in  an  Acquired  Pouch.— li\  November  1903  we  saw,  with  Dr 
Orr,  of  Eccles,  a  boy  aged  8  who  had  always  been  subject  to  slight  colicky  attacks. 
Four  days  earlier,  after  a  meal  of  pork,  he,  with  all  the  rest  of  the  family,  was  seized  with 
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gastric  pain  accompanied  by  vomiting,  but  without  diarrhosa  or  distension,  or  any  serious 
rise  of  temperature.  The  day  before  we  saw  him  he  became  worse  ;  there  had  been  no 
action  of  the  bowels,  the  vomiting  of  coffee-ground  material  continued,  and  there  was  still 
no  distension.  On  the  day  of  om-  visit  rapid  distension  and  rigidity  of  the  abdomen 
appeared.  We  found  him  looking  very  ill,  with  a  pinched  face  and  tense,  very  hard 
abdomen.  He  was  rolling  about  the  bed  in  agony,  and  vomiting  brown,  material. 
Nothing  could  be  found  externally  to  account  for  his  condition.  The  abdomen  was  at 
once  opened,  and  the  small  bowel  found  much  distended  and  congested,  with  patchy 
ecchymoses.  A  cord  was  found  running  from  the  mesentery  at  the  back  and  tying  down 
a  loop  of  bowel ;  the  cord  was  not  very  tight,  and  was  brought  up  and  divided.  The  in- 
testines still  failed  to  come  up  freely,  and  on  further  examination  a  crescentic  opening  was 
found  at  the  back  of  the  abdomen  opposite  the  umbilicus,  with  a  coil  of  gut  fi.xed  in  it. 
On  manipulation  a  caseous  gland  broke  down,  and  it  was  found  that  the  tight  arch  was 
due  to  matting  of  tissues  under  which  the  bowel  had  become  strangled.  With  a  little 
trouble  the  bowel  was  drawn  out  with  a  jerk  and  was  found  to  be  very  dark  coloured.  It 
was  necessary  to  open  the  gut  to  relieve  the  distension,  and  a  tube  was  fixed  in  the  bowel 
opening.  No  recovery  from  the  collapse  followed,  and  he  died  the  same  night.  Here  it 
appears  that  the  irregular  peristalsis  caused  by  the  unwholesome  food  had  forced  the 
bowel  under  the  arch  formed  by  the  old  adhesion,  and  so  produced  strangulation. 

Intussusception 

The  commonest  cause  of  obstruction  in  infants  is  the  presence  of  an 
invagination  of  the  bowel.  Many  reasons  have  been  given  for  this  somewhat 
frequent  accident.  There  is  no  doubt  that  one  cause  is  to  be  found  in  the 
great  reflex  irritabihty  of  the  muscular  coat  of  the  infant's  bowel  ;  vigoi'ous 
peristalsis  is  easily  set  up,  and,  moreover,  the  intestinal  walls  being  thinner  . 
during  infancy  than  in  later  life,  an  invagination  of  one  portion  of  the  gut 
into  a  lower  portion  more  readily  takes  place.  This  is  seen  in  the  post-mortem 
invaginations  so  often  found  :  the  act  of  dying  seems  to  stimulate  the 
peristalsis  of  the  bowels,  and  it  is  no  uncommon  thing  to  find  on  the  post- 
mortem table  many  invaginations  in  the  ileum 
an  inch  or  two  in  length.  In  some  cases  an  ^ 
accident,  such  as  falling  out  of  bed,  or  some 
rapid  movement  up  and  down  in  the  parent's 
or  nurse's  arms,  or  the  administration  of  a 
strong  purgative,  has  preceded  symptoms  of 
an  intussusception,  and  it  is  possible  that  a 
sudden  movement  might  cause  a  toneless 
piece  of  gut  to  become  invaginated.  It  must 
also  not  be  forgotten  that  the  mfant's  intes- 
tines, especially  the  caecum  and  colon,  are 
more  movable  than  those  of  an  adult,  having 
a  wider  mesentery,  and  consequently  one 
piece  of  bowel  is  more  easily  dragged  into 

another  portion.  F'g-  21.— Ileo-caecal  intussusception. 

„  ^- ^-  r  •  .        .  «,  Ileum  (the  Intussusceptum) ;  i, 

I  ne  exciting  cause  of  intussusception  is        cut  edge  of  window  in  colon  made 

occasionally  found  to  be  a  polypus,  more  often      uu^iZ  n '"^^^  = 

■   J,  ,  .  ^     ■' t'  ^"1  'ii-Jiv.,  wiLi^xi        (the  Intussuscipiens). 

an  inflammatory  thickening  of  the  ctecum,  or 

some  hardened  nodule  of  fecal  matter  which  adheres  to  the  wall  of  the  gut 
and  sets  up  local  peristalsis.  We  have  met  with  a  case,  related  below,  in 
which  a  local  tuberculous  peritonitis  causing  thickening  of  the  bowel  was  the 
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immediate  cause  of  the  invagination.  Sometimes  tuberculous  caseating  glands 
are  found  m  the  mesentery,  which  has  been  dragged  into  an  intussusception 
Ihis  occurs  m  children  of  over  eighteen  months  or  two  years  of  age,  rather 
than  m  infants.    It  is  quite  probable  that  such  a  gland  pressing  into  the 
wall  of  the  gut  may  be  the  starting-point  of  the  invagination. 

With  regard  to  the  frequency  of  intussusceptions  at  different  ages,  it  has 
been  stated  by  Pilz  that,  out  of  293  cases,  153  were  in  their  first  year,  and  of 
these  98  were  from  four  to  six  months  of  age.  According  to  Leichenstern 
out  of  122  cases,  73  were  under  a  year  old  and  49  from  one  to  five  years  of 
age.  It  is  certainly  the  common  experience  that  the  majority  of  cases  occur 
in  infants  under  a  year,  and  that  from  four  to  six  months  of  age  is  a  very 
common  time.    Pitts  records  1 15  cases,  of  which  8r  were  under  a  year  old. 

In  at  least  three-fourths  of  the  cases  in  infants  the  invagination  is  ileo- 
ctecal,  in  the  minority  of  cases  it  is  ileum  into  ileum  or  colon  into  colon.  In 
the  ileo-citical  variety  the  ileum  enters  the  caecum,  not  through  the  ileo-ca;cal 
valve,  but  the  cscal  valves  are  pushed  before  it,  so  that  the  valves  themselves 
pccupy  the  lowest  part,  and  as  it  travels  downwards,  more  and  more  of  the 
ileum  enters,  dragging  its  mesentery  along  with  it  and  forming  the  inner  tube, 
while  the  middle  layer  is  formed  by  the  inverted  caecum  and  colon,  the 
colon  also  forming  the  outer  layer.  The  layers  of  an  intussusception  there- 
fore consist  of  (i)  an  outer  layer  of  intestine  into  which  the  invagination 
takes  place,  the  peritoneal  coat  being  external  and  the  mucous  membrane 
internal  ;  (2)  a  middle  layer  continuous  with  the  outer  layer  at  its  upper  end 
but  turned  inside  out  so  that  the  mucous  membrane  is  external  and  the 
peritoneum  internal  ;  (3)  an  internal  layer  formed  by  the  intestine  entering 
the  outer  layer  with  its  mesentery  and  vessels,  and  this  becoming  nipped 
as  it  travels  downwards  forms  the  obstruction.  In  consequence  of  the 
mesentery  becoming  dragged  in,  the  included  intestine  does  not  lie  in  the 
centre  of  the  containing  gut,  but  is  more  or  less  tilted  to  one  side.  As  a 
result  of  the  invagination,  the  inner  and  middle  layers  become  congested  and 
oedematous  and  of  a  dark-red  colour  ;  blood  is  extravasated  from  the  con- 
gested mucous  membrane  and  is  passed  per  rectum.  In  some  cases,  lymph 
is  thrown  out  by  the  serous  surfaces  and  a  local  or  general  peritonitis  takes 
place.  In  a  few  cases,  more  particularly  in  the  ileum  into  ileum  variety, 
sloughing  may  take  place  and  the  invaginated  bowel  be  separated  and 
passed  per  rectum,  while  faeces  may  be  extravasated  or  recovery  take  place 
by  a  process  of  cicatrisation.  The  extent  to  which  hfe  is  threatened  depends 
very  largely  upon  the  tightness  with  which  the  bowel  is  nipped  and  the 
circulation  of  blood  obstructed,  and  this  appears  to  vary  to  a  considerable 
extent,  so  that  death  may  ensue  in  a  few  hours  with  the  symptoms  of 
collapse,  or,  especially  in  older  children  where  the  bowel  is  only  partially 
obstructed  and  the  circulation  of  blood  through  it  but  slightly  interfered 
with,  the  course  may  be  chronic,  going  on  for  weeks  or  even  months. 

Symptoms. — An  infant  of  a  few  months  who  may  veiy  probably  ha^•e 
suffered  for  a  few  days  from  symptoms  of  bowel  irritation,  suddenly  begins 
to  kick  and  scream  as  if  in  violent  pain  which  nothing  appears  to  relieve.  It 
soon  begins  to  vomit  continuously,  and  strain  as  if  it  wanted  to  pass  a  stool, 
but  nothing  escapes  but  a  little  blood  and  mucus.  In  the  intervals  between 
the  attacks  of  vomiting  and  colic,  the  infant  may  be  tolerably  quiet,  but  it  is 
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usually  restless  and  moaning  as  if  in  pain.  On  examination  of  the  abdomen 
with  the  warm  hand  it  is  usually  found  more  or  less  soft  and  flaccid,  and  on 
careful  palpation  in  the  course  of  the  transverse  colon,  an  inch  or  so  above 
the  umbilicus  and  towards  the  left  hypochondriac  region,  an  elongated 
tumour  may  be  felt,  which  is  movable,  and,  as  a  rule,  not  acutely  tender. 
There  may  be  also  a  feeling  of  want  of  resistance  in  the  right  lumbar 
region  from  the  absence  of  the  caecum  and  ascending  colon.  In  very  fat 
infants  it  may  be  impossible  to  detect  such  a  tumour.  We  must  not,  how- 
ever, forget  that  if  an  early  examination  be  made  no  tumour  may  be  felt, 
inasmuch  as  the  invaginated  portion  of  ileum  may  only  have  passed  two  or 
three  inches  into  the  caecum  and  lie  too  deeply  to  be  felt.  If  it  travels  as  far 
as  the  splenic  flexure  of  the  colon,  it  is  tolerably  certain  to  be  felt.  In  some 
cases,  as  in  one  related  below,  no  tumour  was  felt  after  forty-eight  hours. 
The  rectum  should  be  next  carefully  explored  with  the  finger,  and  the  presence 
of  a  tumour  there,  which  is  pressed  down  when  the  child  strains,  while  the 
withdrawn  finger  is  covered  with  blood,  would  establish  the  diagnosis.  The 
position  of  the  tumour  necessarily  varies  according  to  the  length  of  the 
included  gut ;  but  inasmuch  as  the  colon  is  nearest  the  abdominal  wall 
where  it  crosses  the  upper  part  of  the  umbilical  region,  if  this  part  is  involved, 
as  it  usually  is,  the  tumour  will  be  most  readily  felt  here.  The  temperature 
is  mostly  normal  or  subnormal,  unless  there  is  peritonitis,  when  it  may  be 
raised  a  degree  or  two.  The  tumour  is  usually  not  acutely  tender,  but  if 
the  case  be  an  acute  one,  or,  in  other  words,  if  the  included  gut  be  tightly 
jammed  and  its  vessels  strangulated,  the  child  may  scream  on  its  being 
pressed.  If  the  case  continues  unrelieved,  the  vomiting,  straining,  and 
distress  continue,  the  child  wears  an  anxious,  pinched  expression,  with 
sunken  eyes,  and  dies  with  the  symptoms  of  collapse.  The  period  at  which 
death  takes  place  varies  ;  in  infants  it  may  be  within  twenty-four  hours, 
more  often  from  the  third  to  the  fifth  day. 

While  the  above  description  applies  to  the  majority  of  cases,  it  must  be 
borne  in  mind  that  the  symptoms  are  at  times  far  less  well  marked,  so  that 
the  presence  of  an  intussusception  may  be  overlooked  ;  there  may  be  perhaps 
vomiting,  colicky  pains,  and  mucoid  stools,  the  infant  dying  in  convulsions. 
On  the  other  hand,  it  is  possible  that  an  invagination  may  occur,  and 
fortunately  right  itself  before  it  becomes  tightly  impacted. 

We  have  already  remarked" that  an  intussusception  is  by  far  more  common 
in  infants  under  six  months  or  a  year  than  it  is  in  older  children,  and  when  it 
occurs  in  the  latter,  the  symptoms  in  the  early  stages  especially  may  be  ill 
defined  and  consequently  the  diagnosis  is  difficult.  There  will  be  vomiting 
and  severe  colic  with  constipation,  and  in  many  cases  no  tumour  can  be  felt 
and  there  may  be  an  entire  absence  of  mucus  or  blood  per  rectum.  In  other 
cases  the  course  is  more  subacute  or  chronic,  there  being  no  actual  strangula- 
tion of  bowel,  at  first  at  least,  and  the  obstruction  to  the  passage  of  ftec'es  is 
not  complete.  In  some  of  these  cases  there  is  some  tuberculous  lesion, 
either  old  or  recent,  present  in  the  abdomen,  which  has  in  some  way  or  other 
contributed  to  the  commencement  of  the  invagination.  (See  CHRONIC 
Obstruction  of  Bowels.) 

The  ileum  into  ileum  variety  is  very  uncommon  in  our  experience  in 
children.    The  symptoms  produced  will  resemble  those  of  a  strangulated 
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hernia  with  fiecal  vomiting  and  severe  colic,  and  there  may  be,  but  not  neces- 
sarily, mucus  and  IMood  passed  Ijy  stool. 

The  following  case  illustrates  some  of  the  difficulties  of  diagnosis, 
masmuch  as  no  blood  or  mucus  was  passed  by  the  bowel  and  no  tumour 
could  be  felt. 

Intussusception ,  Gaugmic,  Pc.ritonitis.~K  girl  of  2  years  (seen  with  Dr.  A.  Hopkinson) 
was  knocked  over  by  a  perambulator,  falling  somewhat  heavily  on  her  side.  Four  days 
afterwards,  during  which  period  her  bowels  had  acted  normally,  she  was  seized  with  acute 
vomiting  and  colic.  She  cried  out  from  time  to  time,  placing  her  hand  on  her  abdomen, 
saying,  '  Pain,  mother,  pain.'  An  enema  was  given  without  result.  On  the  second  day  of 
the  illness  the  vomiting  and  pain  continued,  the  temperature  was  99-6°,  the  tongue  was 
clean,  the  abdomen  was  not  distended  or  tender.  On  the  third  day  some  chloroform  was 
given,  and  a  careful  examination  made  of  the  abdomen,  but  no  tumour  could  be  detected. 
Fourth  day.  The  abdomen  was  distended  and  tympanitic  with  some  dulness  in  the  left 
groin  ;  the  pulse  rapid  and  feeble,  the  eyes  sunken  ;  the  vomiting,  especially  after  food  or 
fluid,  continued,  and  also  the  parcxysms  of  pain.  Death  occurred  on  the  fifth  day.  No 
stools  or  flatus  were  passed  during  the  illness,  no  blood  or  mucus,  and  no  tumour  was  felt. 
Post-mortem.  Early  stage  of  a  general  peritonitis,  most  marked  on  the  right  side.  The 
large  bowel  was  empty  except  the  cascum,  the  latter  forming  a  tumour  nearly  three  inches 
in  length,  the  ileum  having  become  impacted  into  it  for  about  that  distance.  No  amount 
of  force  sufficed  to  reduce  it.  On  incision  of  the  caecum,  the  included  ileum  was  found  to 
be  gangrenous.  The  appendix  was  long  but  otherwise  normal.  The  mesentery  contained 
some  tuberculous  glands.  (We  are  much  indebted  to  Dr.  A.  Hopkinson  for  his  notes  of 
the  case.) 

The  diagnosis  in  this  case  was  exceedingly  difficult.  The  girl  had  eaten 
some  indigestible  food  a  day  or  two  before,  more  or  less  of  which  had 
returned  in  her  vomit,  and  it  was  at  first  naturally  assumed  that  the  improper 
food  was  the  cause  of  the  sickness  and  colic.  Apparently  the  lower  two  or 
three  inches  of  the  ileum  passed  through  the  ileo-cascal  valves  and  quickly 
became  tightly  jammed. 

In  the  following  case  there  was  an  old  tuberculous  peritonitis  and  caseous 
mesenteric  glands  ;  the  latter  were  found  dragged  into  the  invagination. 

Intussusception:  Partial  Obstruction. — Kathleen  P.,  aged  5  years,  was  admitted  into 
the  Children's  Hospital,  September  27,  1895.  The  girl  had  enjoyed  good  health  up  to  three 
months  before  admission,  but  latterly  had  been  getting  thinner,  and  at  times  suffered  from 
abdominal  pains  and  vomiting.  It  was,  however,  only  during  the  last  three  weeks  that 
she  had  been  attended  by  a  doctor,  the  abdominal  pain  being  very  severe,  the  vomiting 
persisting  and  the  stools  being  sometimes  simply  loose,  at  other  times  consisting  of  pure 
blood  or  blood  and  mucus.  The  vomit  was  never  fascal,  but  was  sour-smelling  and 
greenish  in  colour.  The  attacks  of  abdominal  pain  had  been  exceedingly  severe,  so  that 
she  rolled  about  in  bed  in  agony.  When  admitted  she  was  in  a  semi-collapsed  state,  but  in 
much  pain,  twisting  and  writhing  about  in  bed.  The  abdomen  was  somewhat  distended: 
the  coils  of  the  intestines  could  be  distinctly  seen  through  the  abdominal  walls.  The 
abdomen  was  slightly  tender  to  the  touch,  and  an  elongated  tumour  could  be  felt  in  the  left 
iliac  fossa.  This  tumour  was  movable  and  could  be  rolled  about  under  the  fingers,  and 
could  be  traced  upwards  to  the  edge  of  the  ribs,  where  it  was  gradually  lost.  The  finger  in 
the  rectum  detected  a  soft  cylindrical  mass,  high  up  with  a  definite  '  os,'  into  which  the 
finger  could  be  introduced.  There  was  blood  and  mucus  present  in  the  rectum.  It  was 
abundantly  clear  that  the  only  treatment  was  to  open  the  abdomen,  and  if  possible  reduce 
the  invagination.  Accordingly  the  abdomen  was  opened  in  the  left  linea  semilunaris,  and 
the  intussusception  readily  exposed.  It  was  quite  irreducible,  so  a  longitudinal  incision 
was  made  in  the  intussuscipiens  and  the  intussusceptum  excised;  the  ends  were  united  by 
an  AUingham's  bone  bobbin  and  Lembert's  sutures,  but  the  child  died  in  a  few  hours.  It 
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would  have  been  better  in  this  case  to  liave  strictly  followed  Barker's  method,  since  after 
excision  of  the  inner  portion  the  ends  separated  and  some  faecal  contamination  occurred. 
(See  figs.  22  and  23. ) 

Morbid  Anatomy. — On  making  a  post  inortevi  examination,  care  must 
be  taken  to  distinguish  between  an  intussusception  which  has  taken  jDlace 
during  Hfe  and  given  rise  to  the  symptoms  noted,  and  an  intussusception 
which  is  post  mortem  and  caused  by  the  irregular  yet  vigorous  peristalsis 
of  the  bowels  which  may  take  place  during  the  act  of  dying  or  after  death. 


Fig.  22. —Intussusception 
removed  by  operation. 
The  invagination  was 
ileo-caecal.  (From  a 
drawing  by  Dr.  W.  E. 
Fothergill.) 


Fig.  23.— LongUudmal  section  of  intussusception 
fig.  22.  The  dotted  lines  show  continuation  of 
layers  of  intestine  ;  the  inner  being  small  intes- 
tine, the  outer  the  encasing  colon  ;  m  m  m,  mu- 
cous membrane  of  intestine  \  s  s  s,  peritoneal 
coat;  ^.caseous  mesenteric  gland  dragged  in 
(From  a  drawing  by  Dr.  W.  E.  FothergiFl  ) 


In  the  latter  case  the  invagination  involves  the  ileum,  or  at  any  rate  the 
small  gut,  and  there  are  often  several  of  them.  They  are  rarely  more  than 
an  mch  or  two  m  length,  are  readily  pulled  out  by  gentle  traction,  and  while 
a  rmg  of  congestion  may  be  seen  near  the  seat  of  constriction,  or  where  the 
gut  has  been  doubled  on  itself,  there  is  no  oedema  or  marked  congestion  or 
effused  lymph  A  post-mortem  invagination  does  not  completel^  occlude 
the  P^-^ssage  of  the  gut.  In  the  examination  in  a  case  of  the  Lo-cical 
variety  which  has  become  strangulated,  an  elongated  mass,  dark  reS  in 
colour,  IS  seen  lying  in  the  course  of  the  transverse%olon  cont  nuous  with 
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at  its  lower  end,  while  the  ileum  with  its  mesentery  is  seen  to  enter  at  its 
upper  end;  the  ascending  colon  and  caecum  will  have  disappeared  In 
mos  cases  the  contained  gut  cannot  be  withdrawn  without  tearinjj  as  it 
has  become  rotten  from  gangrene.  Its  passage  will,  in  an  acute  case  be 
completely  occluded,  partly  on  account  of  the  oedematous  and  congested' two 
inner  layers,  partly  by  reason  of  the  tilting  on  one  side  of  the  inner  «ut 
through  the  draggmg  in  of  its  mesentery.  Lymph  may  be  found  effused 
between  the  two  peritoneal  surfaces,  gluing  them  together,  and  there  may  be 
evidence  of  a  more  general  peritonitis. 

In  chronic  cases  less  congestion  is  seen,  the  bowel  probably  is  not  entirely 
obstructed,  and  the  bowel  above  is  generally  hypertrophied  and  its  mucous 
membrane  in  a  condition  of  ulceration.  We  have  already  noted  that  some- 
times chronic  inflammatory  thickening  is  found  in  the  caecum,  and  tuberculous 
lesions  of  the  peritoneum  and  glands. 

Diagnosis.— diagnosis  in  an  acute  case  in  an  infant  is  not  likely  to 
give  rise  to  difficulty,  inasmuch  as  the  sudden  attack  of  vomiting,  with  pain, 
straining,  and  the  passage  of  blood  and  mucus  from  the  bowel,  and  the  dis- 
covery of  an  elongated  tumour  through  the  abdominal  wall  or  per  rectum, 
make  the  case  tolerably  clear.  We  may  be  more  in  doubt  if  with  the  above 
symptoms  no  tumour  can  be  felt ;  but  we  must  bear  in  mind  that  a  short 
ileo-Ccecal  invagination  maybe  present  and  lie  too  deeply  in  the  right  lumbar 
region  to  be  felt.  But  the  question  of  the  presence  of  an  intussusception 
sometimes  arises  in  infants  who  are  suffering  from  symptoms  of  obstruction 
to  the  bowels  of  an  uncertain  origin,  possibly  with  a  certain  amount  of 
thickening  or  resistance  in  the  right  iliac  fossa,  which  may  be  due  to  the 
impaction  of  faeces  in  the  caecum  or  to  an  invagination.  In  all  such  cases,  as 
long  as  any  doubt  exists  purgatives  should  be  avoided,  and  small  doses  of 
opium  given  to  allay  the  pain  and  straining.  Purgatives  have  been  shown 
by  D'Arcy  Power  to  have  a  peculiarly  fatal  effect  in  intussusception  even 
when  operation  has  been  subsequently  resorted  to.  If  there  is  pain  on  deep 
pressure,  it  is  better  to  avoid  enemata,  trusting  rather  to  narcotics.  In  older 
children  the  error  may  be  made  of  mistaking  an  ileo-colitis  for  an  invagination 
of  the  bowel  and  vice  versa  (see  Ileo-COLITIS),  or  obstruction  of  the  bowels 
from  other  causes  may  be  taken  for  intussusception.  Multiple  and  complex 
forms  of  invagination  are  sometimes  found  ;  thus  Golding  Bird  has  recorded 
a  case  in  which  an  ordinary  intussusception  downwards  was  enveloped  in  a 
second  retrograde  invagination,  and  another  in  which  an  upward  invagina- 
tion took  place  into  a  persistent  Meckel's  diverticulum.  Watson  Cheyne, 
'  Annals  of  Surgery,'  Dec.  1904,  records  a  case  of  intussusception  of  Meckel's 
diverticulum  associated  with  others  and  with  a  stricture.  Successful 
resection  was  done.  References  are  given  to  other  recorded  cases.  Appen- 
dicular intussusception  is  alluded  to  later. 

Treatment. — The  treatment  which  is  to  be  adopted  must  necessarily 
vary  according  to  the  acuteness  of  the  case  and  the  time  the  symptoms  have 
lasted,  for  if  the  bowel  has  passed  into  a  gangrenous  condition  it  is  obvious 
that  only  harm  can  be  done  by  treatment  which  might  have  been  of  the 
greatest  service  in  an  earlier  stage.  The  questions  to  ask  oneself  before  com- 
mencing treatment  are,  what  is  the  state  of  the  invagination  ?  is  the  gut 
tightly  jammed    is  it  gangrenous  ?    Unfortunately  these  questions  are  very 
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difficult  to  answer,  inasmuch  as  in  some  cases  the  inner  layer  of  bowel 
becomes  tightly  impacted  from  the  first,  and  no  amount  of  force  applied 
by  distending-  the  bowel  per  rectum  will  replace  it  ;  while  in  other  cases  suc- 
cess has  attended  inflation  of  the  lower  bowel  with  air  several  days  or  even 
a  week  after  the  onset  of  the  symptoms.  Thus  in  a  child '  aged  7  months,  under 
the  care  of  Dr.  J.  S.  Bury,  injections  of  oil  and  afterwards  of  air  were  employed 
fourteen  hours  from  the  commencement,  but  failed  to  reduce  the  invagina- 
tion, the  infant  dying  twelve  hours  later,  within  twenty-six  hours  of  the  onset ; 
at  X\\& post-mortem  'reduction  was  quite  impossible  without  tearing  the  gut' ; 
there  was  some  lymph  effused  locally.  In  this  case,  by  the  end  of  twenty ' 
four  hours,  the  bowel  was  tightly  strangulated,  and  neither  by  injections  nor 
abdominal  section  could  reduction  have  been  effected.  Such  a  case  is  no 
doubt  exceptional,  and  it  would  probably  have  ended  fatally  under  any  cir- 
cumstances unless  mechanical  replacement  could  have  been  undertaken,  or 
laparotomy  performed  within  a  very  short  time  of  the  seizure.  By  the  time 
the  invaginated  portion  of  the  bowel  has  travelled  along  the  colon  as  far  as  the 
rectum,  the  collapse  produced,  especially  in  a  small  infant,  is  very  great,  and 
the  difficulties  in  the  way  of  replacement  are  necessarily  much  greater  than 
if  only  a  few  inches  of  bowel  are  involved.  But  cases  appear  to  differ  very 
much  m  the  amount  of  oedema  and  congestion  taking  place  in  the  nipped 
bowel,  and  consequently  in  the  difficulty  of  replacement.  While  some  cases 
such  as  the  one  just  referred  to,  are  acute  and  irreducible  almost  from  the 
first,  others  are  reported  in  which  the  intussusception  was  reducible  some  days 
after  the  onset  of  symptoms  ;  in  one  case,  reported  by  Dr.  W.  B.  Cheadle  ^ 
m  a  boy  aged  5^  years,  the  invagination  was  successfully  reduced  by  massage 
and  the  mjection  of  air  on  the  seventh  day  from  the  onset.  In  another  case 
reported  by  F.  H.  Elliott,^  in  an  infant  of  8  months,  attempts  at  intervals  to 
reduce  the  mvagmation  were  at  first  only  partially  successful,  but  finally 
succeeded.  ' 

As  soon,  then,  as  the  existence  of  acute  intussusception  has  been  ascer- 
IdopEed^  becomes  necessary  to  decide  what  method  of  treatment  should  be 

recoMed'bn^l  ^P^"^''^"^^^^^  '-eduction  and  after  sloughing  have  been 

recorded,  but  they  are  so  rare  that  waiting  for  a  natural  cure  means  practically 
abandoning  the  child  to  almost  certain  death.    Even  if  recovery  by  sloughing 
tT  ^        "f-^bsequent  stricture  has  to  be  considerLl.'  It  is  then 

cleai  that  some  attempt  at  reduction  should  be  made,  and  we  have  the  fol 
lowing  plans  at  our  disposal  for  this  purpose,    (i)  Inversion  of  Ihe  ch  id 
combined  with  external  taxis  or  succussion.'  The  child  is  h  ^up  by  thel  gs 
with  the  head  downwards,  and  an  attempt  made  to  draw  the  contents  of  the 

Tf  thl  ch  H  ^  ^  '  abdominal  wall,  or  by  sudden  shaking  movements 
Sia  thi  ''"'P'  ^^^^"'^g"^  the  intussusception     It  is  cleaJ 

-  11  ;^tntTncr;' '  r^^r^^'      ^"^^^^^  ^^'^^^  theltussusce^io?- 
manipl^ns!  Chloroform  is  required  during  the 

'  ^^"^--^  Feb.  X9,  188X.  .  Oct.  23.  X886. 

Ibtd.  Jan.  8,  1887. 
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(2)  Distension  of  the  bowel  with  fluid  or  air  in  the  hope  of  pushing  back 
the  invagination.'  If  fluid  injections  are  employed  an  enema. tube  fitted  with 
an  anal  shield  should  be  passed  into  the  rectum,  and  warm  water  or  oil 
allowed  to  flow  into  the  bowel  from  a  vessel  raised  above  the  level  of  the 
patient's  body.  The  amount  thus  injected  must  vary  with  the  age  of  the 
child  and  the  position  of  the  intussusception  ;  from  one  to  two  pints  is  about 
the  usual  quantity,  and  a  fall  of  not  more  than  three  feet  is  required. 
•  Inflation  by  air  is  best  managed  by  passing  the  nozzle  of  an  ordinary 
pair  of  bellows,  fitted  with  the  pipe,  into  the  rectum,  and  blowing  air  in  till  the 
tumour  is  felt  to  give  way,  or  it  is  not  safe  to  distend  any  further.  In  both 
these  methods  the  abdomen  should  be  carefully  watched,  and  a  hand  kept  on 
the  intussusception  tumour  to  feel  for  any  change  in  its  size  or  position. 

The  following  cases  illustrate  the  success  of  these  methods  of  treatment : 

Intussusception:  Injection  of  Air :  Recovery. ~K  fine  healthy  infant,  6  months  old, 
was  suddenly  seized,  on  the  evening  of  January  2,  with  griping  pams  and  tenesmus.  It 
had  been  brought  up  on  the  breast,  with  a  bottle  or  two  a  day  of  cow's  milk.  The  mother 
was  menstruating  for  the  first  time,  and  the  infant  was  cutting  two  lower  teeth.  His 
mother  gave  him  an  enema  with  a  small  ball  syringe,  which  brought  away  a  large  curdy 
stool  During  the  night  he  was  very  restless,  vomiting  frequently,  and  strammg  con- 
stantlv  and  at  7  A.M.  passed  a  bloody  stool  with  mucus  sufficient  to  saturate  an  ordmary 
napkin  We  saw  him,  with  Dr.  E.  H.  Smith,  of  Knutsford,  next  mommg,  January  3, 
fifteen  hours  after  the  seizure.  His  face  was  placid,  not  drawn  or  distressed ;  there  wa^ 
no  fever  -  the  abdomen  was  flaccid  and  not  distended,  and  could  be  easily  palpated  m 
every  pa  t.  On  deep  pressure  an  elongated  tumour  was  felt ;  the  left  end  was  most  dis- 
tTnct  and  was  situated  in  the  left  lumbar  region,  just  below  the  ribs  and  near  the  tip  of  the 
spleen  it  could  be  traced  from  left  to  right  across  the  abdomen  for  two  or  three  inches, 
ts  oud  ne  being  gradually  lost.  It  was  movable  and  not  tender.  No  tumour  could  be 
eltTn  the  right  iLbar  region  or  per  rectum,  but  the  finger,  on  being  withdrawn,  was 
covered  with  blood.  We  at  once  decided  to  reduce  the  invagination,  which  we  behaved 
S  exTst  bv  distending  the  colon  by  water  pressure.  The  attempt  proved  a  failure,  as  the 
I'Tr^l^^t^,^^^  side  of  the  catheter  into  the  rectum  without  distending  the  colon  to 
We  next  tried  the  inflation  of  air.  by  means  of  an  ordinary  H'ggmson  s 
svrL?e  Ae  bone  nozzle  being  inserted  into  the  rectum  ;  the  pelvis  was  raised,  and  he 
™r  gently  kneaded,  while  air  was  forced  into  the  bowel  by  squeezing  the  ball  of  the 
svrinL  After  four  or  five  squeezes  the  tension  in  the  colon  was  felt  to  be  considerable, 
hen  foilowed  a  gurghng  noil,  and  the  tumour  disappeared.  We  continued  to  pump 
then  ™ea  a  g    §    S  ^j^^  complete  reduction  of  the  invagmation. 

?hTin"  n^s  emed  X^d  and  went  to  sleep  for  some  hours  ;  but  towards  evening  the 
The  intant  seemea  reiie      ,  vomiting  ;  he  passed  per 

immediate  effect  appeared  to  be  produced.    Thiee  hoius  later  an o 

were  given  for  a  few  days.        ^  „ .  ^  A  healthv  infant  of  s  months,  who 


was 


X  Vide  Mortimer.  Lancet.  May  .3,  X89X,  p.  1x44,  for  an  account  of  experiments  upon 
distension. 
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in  the  evening  of  February  7,  with  vomiting  anc]  abdominal  pain.    He  had  been  constipated 
for  some  time  previously,  and,  for  a  day  or  two,  more  restless  than  usual.    During  the 
mght  he  passed  some  blood  per  rectum.    He  continued  much  in  the  same  state  durine 
.    February  8  and  9.    We  saw  him  with  Dr.  Massiah,  of  Didsbury,  on  the  evening  of  the  qth 
There  was  no  distress  visible  on  his  face,  but  he  was  pale  and  weaker  than  usual  The 
abdomen  was  semi-distended  and  flaccid  ;  no  tumour  could  be  felt,  though  we  were  able 
to  press  deeply  into  the  abdomen.    He  strained  at  times  ;  and  the  finger,  introduced  into 
the  rectum  returned  covered  with  dark  decomposing  blood.     A  mhiim  of  tr.  opii  was 
given,  and  he  was  put  into  a  warm  bath  ;  chloroform  was  given,  and  warm  water  injected 
per  rectum  by  means  of  a  H.gginson's  syringe.    There  was  much  straining  and  resistance 
at  first^  btit  this  w-as  gradually  overcome.    It  was  evident,  on  percussion, ^hat  the  water 
reached  the  ascending  colon  and  caecum.    Having  distended  the  bowel  three  times  with 

er:S  ceo^:         ^Fo^ur^h"       T  "^'fT'  ''''  '''''  '"J'^'^^'-     vomited  s^m 

Jlcovery  Four  hours  afterwards  he  passed  a  liquid  stool  and  made  a  good 

These  plans  are  open  to  the  objections-first,  that  there  is  distinct  danger 
of  over-distension  and  rupture  of  the  bowel,  as  shown  by  the  experimems  of 
Bryan  and  others  ;  secondly,  that  they  can  only  succeed  where  no  aXs ions 
have  formed  between  the  adjacent  peritoneal  surfaces;  and  thirdly  that 
even  if  reduction  does  apparendy  take  place,  it  may  be  incomplete  or  LaS' 
nation  may  recur.  They  are,  of  course,  necessarily  inapplfcabk  o  cases' 
above^a  competent  Ueo-c.cal  valve.    A  case  of  our 'own  w^ll  it  strates  this 

of  three  davs'  duration    '"^'.P'^^^'' .^''-^y  3o,  1887,  with  symptoms  of  acute  intussusception 
and  intenS  y  Xc  nn.^^^  ^'^  '^ft  iliac  region 

ten  ounces  of  water Trihen  ^iecteS  7  T  '  """"^  "^"^P'^^^^'  ^^'^^out  success  ; 
the  result  of  causfng  d  sapp"  ^^^^^^^^^  mdia-rubber  tube  three  feet  long,  with 

deficient  in  the  right  iliac  Iref  He  slLt  nnl    7'        T'"^^      ''^^'^'^"^^  previously 
again,  and  the  iftussusce^  rfapSe^^^^^^^^^ 

and  the  child  spent  a  quiet  nigln  ?he  next Tff  ^^'^^^gain  apparently  successful, 
were  once  more  relieved\y  inj  Son  Thrnevt  H '""T  ^^'mptoms  reappeared,  but 
and,  as  it  was  clear  that  no  coSrVedn^ti  >,  t^,*'  ^'"^''''^  condition  was  worse, 
performed,  the  intussusce^Jio^rt^^I  fdtr^^^^^^  t'^^'  '-^'f '"'^^ 

grenous,  there  were  no  adhesions  and  the  ^        '  ''^^  '''''''  '"fl^n^ed  but  not  gan- 

and  died  an  hour  later.  '  ""agination  was  ileo-c^cal.    The  child  sank 

more  ditectleani'Tl^^  be  performed  and  the  obstruction  relieved  by 
umbihcur  tl^e  b^ddeT  h?  K  "  "^^^^  *^  "^^dian  line  below  thi 
abdomen\  opened  the  tusTuscfn;^  P-v.ot.sly  emptied.  As  soon  as  t  e 
carefully  examined.'    If  re  bowel  ^^  ^0  1  ^°  ^"^'^^^ 

at  reduction  should  be  made  hl  \LZ      I?    '"""^'''"^^  ^  "^^^^^^  ^-^"^"^Pt 

;intussusceptum,VatheiThfn,^'d^.  P-->"f  th'e 

this  can  be  done  md  th^  u  Pu^'mg  out  the  invagmated  sjut.  If 

should  be, eft  ;i.3:;;'a*/.h;;::;,;rcroset  '-^-^^^ 
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evidently  a  previous  local  inflanuiiation,  since  the  parts  were  much  tiiickened  and  indu- 
rated, and  the  adjacent  glands  were  enlarged.  The  intussusception  had  been  reduced, 
and  nothing  more  appeared  necessary.  The  abdomen  was  closed,  and  the  child  got  quite 
well.    It,  however,  unfortunately  died  of  pneumonia  three  or  four  weeks  later. 

If  the  bowel,  howevef,  is  too  much  injured  to  have  a  reasonable  chance 
of  recovery  or  if  the  intussusception  is  irreducible,  one  of  three  courses  must 
be  followed — either  the  bowel  must  be  opened  above  the  tumour  and  an 
artificial  anus  made,  the  invagination  being  left  to  itself,  or  the  intussus- 
ception must  be  resected  and  the  two  ends  of  the  gut  stitched  together,  or 
finally,  after  resection,  the  two  ends  may  be  brought  out  of  the  wound  and 
fixed  to  its  edges,  an  artificial  anus  being  made.    The  plan  of  leaving  the 
intussusception  alone  has  no  advantages,  inasmuch  as  the  injured  bowel 
will  almost  certainly  act  as  an  irritant  and  set  up  peritonitis.    The  plan  of 
resection  and  suturing  together  the  ends  of  the  bowel,  if  successful,  gives,  of 
course,  the  most  perfect  result  ;  but  it  is  open  to  the  objection  that  it  is  long 
and  tedious,  and  the  child  is  likely  to  die  of  exhaustion,  and,  further,  there 
is  danger  of  leakage  even  after  the  most  careful  suturing.    If  this  plan  is 
adopted,  it  is  probably  wise  to  use  Barker's  plan  of  resection  of  the  intussus- 
ceptum  from  within  the  gut,  or  one  of  the  many  other  modes  of  uniting  the 
ends  of  the  bowel  may  be  employed.    Of  these,  that  by  Murphy's  button  is 
probably  the  quickest  method  ;  but  in  the  absence  of  any  of  the  special 
appliances,  simple  direct  suture  by  Lembert's  method  may  be  employed. 
The  least  dangerous  course,  if  the  child  is  very  feeble,  is  to  resect  the  tumour 
and  fix  both  ends  of  the  gut  to  the  abdominal  wound.    Subsequently,  i.e. 
after  several  weeks,  should  the  child  recover,  an  attempt  may  be  made  to 
restore  the  natural  channel  and  close  the  artificial  anus  by  the  usual  method. 
The  ends  of  the  bowel  may  be  dissected  away  from  the  edges  of  tne  wound 
and  united  to  one  another  by  sutures  or  other  method.    This,  though  a  less 
showy  plan  and  one  requiring  more  prolonged  treatment,  is  safer  at  the  time 
than  the  other  method  of  immediate  union  after  resection,  though  in  a  case 
where  the  child  appeared  well  able  to  bear  the  more  severe  operation, 
immediate  union  is  the  proper  course.    The  utmost  care  in  all  cases  must 
be  taken  to  prevent  the  escape  of  the  intestinal  contents  into  the  peritoneal 
cavity  ;  this  is  managed  by  emptying  the  segment  of  gut  dealt  with  before 
opening  it,  and  keeping  it  empty  by  pressure  of  an  assistant  s  fingers  or  a 
clamp,  such  as  a  pair  of  forceps  shielded  with  soft  rubber  and  A-^ed  very 
hghtly  on  the  bowel,  so  as  not  to  bruise  it.    All  blood  &c.  must  be  caiefully 
cleaned  out  of  the  peritoneum.    Rapidity  of  operation  and  the  avoidance  of 
shock  are  important  factors  in  success. 

Thou-h  we  have  discussed  the  other  methods  of  treatment,  we  are  dis- 
tinctly of  opinion  that  they  are  only  justified  in  the  rare  instances  where  an 
operation  is  impossible.  It  is  probably  true  to  say  that  the  mortality  of 
Intussusception  is  directly  proportionate  to  the  delay  m  ^-and^ 
onlv  certain  means  of  reduction  is  by  abdominal  section.  The  fact  that  a 
?ew  caseT  uch  as  those  mentioned,  have  recovered  by  other  treatment,  does 
noiPtfy  the  waste  of  valuable  time,  during  which  congestion  is  mcreasing, 
adhesions  forming,  and  exhaustion  coming  on. 

The  cases  we  give  illustrate  the  fact  that  spontaneous  reduc  .on  ma 
occuMhat  reduction  may  be  effected  by  injection,  that  death  may  follow  an 
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apparently  successful  operation,  and  that  even  after  two  days  reduction  may 
be  easy  ;  but  the  fact  remains  that  routine  operation  is  the  proper  course. 
For  further  details,  we  must  refer  to  the  general  text-books  or  to  Sir  F. 
Treves's  work  on  Intestinal  Obstruction,  or  to  Mr.  D'Arcy  Power^s  Hunterian 
Lectures,  1S97,  and  the  discussion  at  the  British  Medical  Association's 
Meeting,  1901,  and  papers  by  Mr.  Clubbe  of  Sydney. 

Ileo-ccEcal  Intussusception  :  Operation:  Recovery.— K  child  of  6  months  of  age  was 
seen  in  January  1902.  Its  bowels  had  been  '  disordered '  for  two  or  three  days,  and  castor 
oil  had  been  given.  At  7  p.  M.  the  day  before  operation  there  was  a  sudden  onset  of 
abdominal  pain  with  passage  of  blood  and  mucus.  This,  together  with  vomiting,  con- 
tinued up  to  the  time  of  the  visit.  On  palpation  early  in  the  morning  of  the  day  follow- 
ing the  attack,  Drs.  Jones  and  Melland  felt  a  mass  in  the  abdomen.  Nothing  could  be 
felt  per  rectum  ;  the  abdomen  was  not  distended.  The  temperature  was  100°  •  the  child 
though  well  nourished,  was  becoming  exhausted.  Arrangements  were  made  for  operatioii 
at  once,  and  a  few  hours  after  the  swelling,  which  was  below  and  to  the  right  of  the 
umbilicus,  was  found,  the  abdomen  was  opened  and  the  intussusception  was  reduced 
by  'expression.'  The  cagcum  was  thick  and  infiltrated,  and  the  appendix  congested 
Recovery  was  uneventful. 

In  another  instance  a  child  3  months  old  had  pain  and  passage  of  blood  for  a  few 
hours,  and  a  swelling  was  felt  in  the  splenic  region.  At  the  operation  an  ileo-ccecal  intus- 
susception five  inches  long  was  found,  which  was  reduced  with  some  difficultv  and  a  rent 
mthe  peritoneal  coat  of  the  colon  of  4  inch  long  was  made  in  reduction  ;  there  was  extra- 
vasated  blood  in  the  wall  of  the  small  bowel.  The  peritoneal  rent  vas  sutured  and 
recovery  without  trouble  followed.  buiureci,  and 

In  another  case  there  was  a  delay  of  two  days,  during  which  there  was  passage  of  blood 
and  brown  vomit.  Injection  of  water  had  been  tried  without  effect,  and  tL  abdomen  was 
distended.  Operation  was  performed,  and  the  intussusception,  which  lay  A^^^TZ 
"^^t:^:^.  ^^''^  was  rLlil^^ecCd! 

Intussusception  and  Spontaneous  Reduction:  Exploration:  Recovery -\  child 
54  years  old  ^vas  seen  m  May  1904.    It  had  been  careft^iy  watched  by  Dr  Anderson  of 

passa^  of  mucus  a.d  blood  \  \^  ^^o^^T^ 
opened,  and  some  thickening  of  the  caecum  and  adj^acent^l  emn  vv"^  sTvellin. 

.m.n  gangrenous  intussusception  hi-h  ud  in  the 

--'-^^  ~      of  course  tc^siryt 

tube  for  a  tin.e,  t ta^^tSfb^r^l^ra^^^^^^^^^^       T  V'''^ 
recovery  ;s  by  no  means  certain,  death  occutW  from  sWk  i 
or  tox.^=m,a  from  absorption  from  the  injured  ^ut    Warmth  o  "^^^^."^^'^ 
tion,  and  judicious  feeding,  and  in  some  casl%.iin.  .       r  ' 
the  most  important  measui'es.  transfusion,  seem  to  be 

Chronic  intussusception  is  exceedino-jv  I'a.-P  in 
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ception  of  the  upper  into  the  lower  part  of  the  bowel.    A  chronic  invagination 
may,  however,  occur  elsewhere  ;  its  duration  may  be  weeks  or  months  ; 
Treves  records  a  case  of  a  year's  standing  and  a  doubtful  one  of  many  years' 
duration.    We  have  had  a  child  under  the  joint  care  of  our  colleague  Dr. 
Hutton  and  ourselves  in  which  a  chronic  intussusception  of  the  ileo-ca;cal 
variety  existed  for  a  year,  and  which  ultimately  died  of  faecal  extravasation 
from  gangrene  found  at  the  time  of  abdominal  section.    The  whole  tumour 
was  soft  and  pulpy,  there  was  intermittent  constipation,  no  vomiting,  tenes- 
mus, or  bleeding,  much  distension  with  visible  peristalsis  at  times,  at  others 
a  flaccid  abdomen  ;  no  definite  tumour  was  to  be  felt  in  the  rectum  or 
abdomen,  and,  in  fact,  the  symptoms  in  this  case,  as  in  most  of  those  on 
record,  were  very  uncertain,  and  not  at  all  characteristic  of  intussusception. 
Resection  was  the  only  thing  that  could  have  relieved  this  case,  and  if  the 
symptoms  were  at  all  urgent  we  should  recommend  it  in  another  case, 
reduction  of  the  invagination  being  quite  impossible.     The  bowel  in  these 
cases  sometimes  sloughs  away  as  in  the  acute  form.    In  the  simple  rectal 
form  the  prolapse  is  usually  reducible,  and  it  so  can  be  cured  by  rest,  avoid- 
ance of  straining,  and,  if  necessary,  the  use  of  the  cautery  as  in  other  cases. 
It  is  of  the  utmost  importance  that  the  motions  should  be  passed  in  the  re- 
cumbent position,  and  should  be  kept  soft  by  doses  of  cod-liver  oil  or  by 
oUve-oil  enemata.    {Vide  Rectal  Prolapse.)    We  some  years  ago  (1895) 
saw  with  Dr.  Cox  a  child  in  whom  there  were  symptoms  suggestive  of 
intussusception,  though  there  was  no  bleeding  or  tenesmus.     There  was 
obstruction,  with  a  palpable  oval  tumour  lying  on  the  right  side  of  the 
umbiHcus,  and  closely  simulating  an  intussusception.    We,  however,  came 
to  the  conclusion  that  the  case  was  one  of  tuberculous  mesenteric  glands, 
which  by  pressure  or  traction  caused  the  obstruction,  and  on  opening  the 
abdomen  this  view  proved  correct  :  the  tumour  was  a  large  mass  of  glands 
caseating  and  breaking  down,  and  other  enlarged  glands  were  found.  The 
manipulation  relieved  the  obstruction,  but  the  child  was  too  ill  to  bear  re- 
moval of  the  glands,  and  died  a  few  days  later. 

We  have  recorded  in  conjunction  with  Dr.  Knowles  Renshaw  ^  a  case 
of  intussusception  of  the  vermiform  appendix  into  the  ctecum  treated  by 
removal  of  part  of  the  appendix.  Reduction  was  only  partially  effected  even 
after  opening  the  caecum  and  pushing  out  the  intussusception  from  within. 
The  lumen  of  the  bowel  was  not,  however,  seriously  obstructed,  and  the 
child  completely  recovered.  Other  cases  of  this  condition  have  been  put  on 
record  by  Chaffey,  Pitts,  and  others.-  Since  there  is  no  obstruction  in 
these  cases  the  symptoms  are  not  acute.  The  occurrence  of  an  intussuscep- 
tion through  a  persistent  Meckel's  diverticulum  has  been  already  mentioned. 
Eve  thinks  inversion  sometimes  begins  at  the  caput  casci. 

Chronic  Obstruction  of  the  Bowels.— Reference  has  already  been  made 
to  the  constipation  of  infants  and  older  children,  due  to  an  atonic 
condition  of  the  colon  or  a  chronic  intestinal  catarrh  ;  but  other  causes 
of  inactive  bowels  exist  which  are  attended  with  serious  inconvenience, 
and  even  fatal  results.  Occasionally  fibrous  bands  due  to  old,  perhaps 
foetal  or  tuberculous  peritonitis,  tie  together  the  coils  of  intestine,  more 

1  Brit.  Med.  Jour.  June  1897. 

2  Vide  Treatment,  November  25,  1897. 
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especially  the  lower  part  of  the  ileuni;  and  consequently  check  or  interfere 
with  the  peristaltic  action  of  the  bowels.  It  appears  also  that  occasionally 
the  sigmoid  meso-colon  and  meso-rectum  are  shorter  than  usual,  fixing  the 
lower  bowel,  and  perhaps  more  or  less  forming  a  kink  at  its  natural  curves, 
where  hardened  faeces  may  lodge  and  a  temporary  obstruction  take  place, 
A  fatal  case,  which  seems  to  have  been  due  to  this  cause,  is  recorded  by 
Dr.  Eustace  Smith,  the  patient  being  a  boy  of  8  years  who  died  shortly 
after  coming  into  hospital.  Whatever  may  be  the  cause,  cases  not 
infrequently  come  under  observation  where  the  child  has  suffered  from 
constipation  all  its  life,  large  accumulations  of  fasces  taking  place  in  the 
colon,  which  have  to  be  removed  by  enemata,  and  where  the  bowels,  if  left 
to  themselves,  only  act  once  or  twice  a  week.  It  must  not  be  forgotten  also 
that  a  chronic  intussusception  may  exist  for  many  months,  and  give  rise  to 
the  symptoms  of  chronic  obstruction.  A  careful  examination  of  the  abdomen 
should  be  practised  in  order  to  ascertain  the  presence  of  a  tumour,  and  to 
determine  if  possible  its  nature,  whether  due  to  collections  of  hardened  fseces, 
matting  of  the  omentum  and  intestines,  as  in  chronic  peritonitis,  or  to  the 
presence  of  an  invaginated  bowel.  An  examination  of  the  rectum  should 
always  be  made.  The  possibility  of  obstruction  being  due  to  pressure  of  an 
abscess  or  growth  in  the  pelvis,  or  to  the  presence  of  a  foreign  body  in  the 
bowel,  must  also  be  borne  in  mind. 

Cong:enitaI  Hypertrophic  Dilatation  of  the  Colon. — This  is  a  curious 
and  rare  condition  in  which  the  whole  or  part  of  the  large  bowel  is  enor- 
mously dilated  and  its  walls  greatly  thickened  and  hypertrophied.  The 
mucous  membrane  is  often  extensively  ulcerated,  and  the  appearances  and 
history  are  those  of  a  chronic  obstruction  to  the  escape  of  bowel  contents 
situated  at  or  close  above  the  anus.  However,  in  these  cases  no  obstruction 
or  cause  for  the  dilatation  has  as  yet  been  found.  The  condition  seems  to 
begin  during  the  first  few  months  or  first  two  years  of  life,  though  similar 
symptoms  arise  sometimes  in  later  years.  There  is  fcccal  accumulation, 
usually  fluid,  and  emptying  at  intervals.  More  or  less  mechanical  disturb- 
ance of  respiratory  and  other  functions,  and  a  rickety  condition  of  the 
skeleton,  have  been  noted  as  accompanying  the  disease.^ 

The  difficulty  of  unloading  the  bowel  gradually  becomes  greater  ;  medi- 
cines and  enemata  lose  their  effect.  Failure  of  health  with  chronic 
poisoning  appear,  and  at  the  end,  perhaps  after  five  or  six  years,  the  child 
dies  with  signs  of  toxic  absorption. 

In  two  of  these  cases  which,  by  the  kindness  of  Dr.  Wilkinson,  we  have 
been  able  to  see,  the  distension  was  at  times  enormous.  In  one  we  did 
mgumal  colotomy,  and  found  the  intestine  full  of  frothy  fluid.  The  child 
died  shortly  after  the  operation.  In  one  instance  Sir  F.  Treves  removed  the 
colon  with  a  good  result. 

Beyond  the  relief  by  purgatives,  &c.,  above  mentioned,  no  medical  treat- 
ment is  of  much  avail  ;  massage,  electricity,  strychnine,  are  of  no,  or  only 
temporary,  avail.  Colotomy  in  our  hands,  as  in  those  of  others*  gives  no 
good  result.  Excision  of  the  large  intestine  with  anastomosis  is  apparently 
the  only  means  of  dealing  with  the  trouble  which  has  so  far  had  any  success. 

'  Stewart  and  Hand,  Archives  of  Pcediatrics,  March  1900, 
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A  certain  amount  of  stricture  of  various  parts  of  the  gut,  and  spasmodic 
contrac  .on  of  the  anus,  have  been  found  by  S.  Fenwick,'  but  it  is  not  yet 
established  that  these  are  sufficient  ex],]anations.  Various  secondary  pres- 
sure effects  upon  the  kidneys,  liver,  heart,  &c.,  by  the  enormously  dilated 
colon  are  met  with.    A  similar  condition  occasionally  occurs  in  later  life. 

It  IS  possible  that  before  resorting  to  such  a  serious  measure  as  colec- 
tomy It  would  be  worth  while  to  forcibly  dilate  the  anus  and  keep  it 
patulous,  and  drain  the  rectum  by  use  of  a  large  tube  worn  continuously. 

^  Brit.  Med.  Jour.  January  9,  1900. 
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Tuberculous  Ulceration  of  Bowel  and  I>Iesenterlc  Disease 

In  the  majority  of  cases  of  children  dying  of  tuberculous  disease,  tuber- 
culous ulcers  are  present  in  the  intestines,  and  the  mesenteric  glands  are 
enlarged  and  '  cheesy '  on  section.    This  association  of  ulceration  of  the 
intestines  with  cheesy  mesenteric  glands  is  so  much  the  rule  that  it  is 
impossible  to  separate  the  two  clinically,  and  it  must  also  be  remembered 
that  anatomically  the  solitary  glands  and  Peyer's  patches  are  lymphatic 
structures.    The  frequency  with  which  these  lesions  complicate  phthisis  or 
general  tuberculosis  is  shown  by  the  fact  that  in  103  consecutive  />osi- 
mortems  made  at  the  Manchester  Children's  Hospital,  on  children  of  all 
ages  dymg  of  tuberculosis,  in  62  there  was  tuberculous  ulceration  of  the 
intestines,  in  71  cheesy  mesenteric  glands,  in  55  both  ulcers  and  cheesy 
glands  existed  together,  in  7  tuberculous  ulcers  without  cheesy  glands  in  i6 
cheesy  glands  without  ulcers.    (See  also  Tuberculosis,  Chapter  XIII  ) 
These  numbers,  as  far  as  the  frequency  of  tuberculous  ulceration  is  con- 
cerned, do  not  overstate  the  fact,  as  it  is  far  more  likely  that  the  presence  of 
lUcers  in  the  intestines,  especially  if  they  are  small,  should  be  overlooked 
than  their  frequency  overrated.    These  statistics  also  show  the  frequent 
association  of  ulceration  of  the  intestines  and  disease  of  the  mesenteric 
glands,  though  this  association  is  not  constant,  and  one  may  be  found 
occasionally  without  the  other.    Ulceration  may  exist  without  the  mesenteric 
glands  joining  in  the  process,  but  there  is  a  strong  probability,  amounting 
almost  to  certainty,  that  if  extensive  ulceration  be  present  the  gLds  wil  b! 
found  to  be  affected.    On  the  other  hand,  it  is  certain  that  ulcerationTs  not 

of  the  n?'T^  t  "^^^^"^^^'^  disease  ;  for  just  as  a  chronic  catarrh 

01  the  nasal  mucous  membrane  may  in  an  unhealthy  subject  set  ud  e  landnl;,r 
enlargement  and  abscess,  so  a  catarrh  of  the  intLtini!  f  lonrconW^^ 
IS  exceedingly  apt  to  give  rise  to  mesenteric  disease.    Although  mesenteric 

iion  ot  tubeicle,  it  is  by  no  means  so  common  to  find  tuberculous  disease 
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association  of  ulceration  and  mesenteric  disease,  chronic  tuberculous  peri- 
tonitis is  a  frequent  complication. 

Infants  and  children  of  all  ages  suffer  from  tuberculosis  of  the  intestines 
and  glands,  but  it  is  perhaps  less  common  before  the  age  of  one  year  than 
afterwards.  The  common  cause  of  marasmus  in  infants  is  a  gastro-intestinal 
atrophy  rather  than  tuberculous  disease,  such  infants  succumbing  before  a 
tuberculous  process  is  set  up,  though  in  some  cases  cheesy  glands  may  be 
found.  It  has  just  been  noted  that  in  at  least  70  per  cent,  of  cases  dying  of 
tuberculosis,  disease  of  the  mesenteric  glands  was  present,  and  in  rather 
more  than  55  per  cent,  tuberculous  ulceration  was  associated  with  it  ;  it  is  of 
some  interest  and  importance  to  inquire  in  how  many  of  these  cases  was  the 
tuberculosis  of  the  intestines  and  glands  primary,  and  the  tuberculous  lesions 
elsewhere  secondary  ;  and  in  how  many  instances  the  tuberculous  disease 
begins  with  abdominal  symptoms.    (See  Tuberculosis.) 

Of  the  103  fatal  cases  of  tuberculosis  referred  to  above,  in  13,  or  about 
12  per  cent.,  the  early  symptoms  were  referable  to  the  abdomen  ;  in  a  few 
of  the  cases,  symptoms  of  lung  mischief  were  absent  during  life,  and  the  lungs 
were  found  free  from  tubercle,  or  only  slightly  affected  ;  in  the  majority  of 
cases  the  physical  signs  and  symptoms  pointed  during  life  to  lung  com- 
plications, which  supervened  sooner  or  later,  and  at  post-inorteiii  more  or 
less  extensive  pulmonary  lesions  were  found,  though  in  some  instances  these 
only  appeared  during  the  last  few  weeks  or  months  of  life.  Tuberculous 
ulcers  are  most  frequently  found  in  the  ileum,  and  in  the  large  bowel,  espe- 
cially in  the  caecum.  In  chronic  cases  they  may  be  very  extensive,  with  much 
matting  together  of  different  coils  of  intestine,  and  of  the  omentum  by  peri- 
tonitis. The  walls  of  the  ctecum  are  often  much  thickened.  The  ulcers,  if 
recent,  are  sharply  punched  out  ;  if  chronic,  their  edges  are  thickened  and 
irregular,  mostly  running  across  the  gut.  The  mesenteric  glands  when 
affected  are  enlarged  and  cheesy  ;  sometimes  a  few,  at  other  times  nearly  all 
the  glands  seem  to  have  undergone  cheesy  changes  ;  occasionally  suppura- 
tion takes  place.  The  ulcers  may  cicatrise,  and  by  puckering  the  gut  give 
rise  to  some  obstruction  to  the  passage  of  the  intestinal  contents,  especially 
in  the  large  bowel  or  at  the  caecum. 

Syinptonis.—\i  a  child  of  over  2  years  of  age  suffers  from  a  chronic 
looseness  of  the  bowels,  with  wasting  and  hectic,  there  is  a  strong  probability 
that  it  suffers  from  abdominal  tuberculosis.  This  probability  passes  more  or 
less  into  a  certainty  if  it  comes  of  a  tuberculous  stock  and  presents  the  usual 
tuberculous  aspect,  such  as  marked  pallor,  long  curved  eyelashes,  and  excessive 
growth  of  fine  downy  hair  upon  the  skin.  The  abdomen  is  usually  more  or 
less  distended  with  gas,  the  superficial  veins  are  enlarged,  there  may  be 
tenderness  on  deep  pressure,  and  perhaps  some  thickening  may  be  felt  over 
the  cjEcum,  or  some  matting  of  the  omentum.  The  symptoms  are  often 
varied  according  as  ulceration  of  the  bowels,  mesenteric  disease,  or  chronic 
peritonitis  is  extensively  present.  In  most  cases  of  tuberculous  ulceration 
there  is  troublesome  diarrhoea,  though  it  must  be  borne  in  mind  that  this 
diarrhcea  in  many  cases  completely  stops  for  a  while,  or,  indeed,  may  be 
absent  from  first  to  last.  There  is  no  special  feature  about  the  diarrhoea  of 
tuberculous  disease  ;  there  is  a  general  tendency  to  looseness,  and  colic  may 
come  on  after  errors  in  diet,  or  directly  after  food  is  taken,  or  may  appear  to 
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be  the  result  of  cold.  The  stools  are  mostly  liquid  and  brown  or  yellow  with 
an  excessive  quantity  of  mucus  and  perhaps  streaks  of  bipod,  but  too  much 
stress  must  not  be  laid  upon  the  character  of  the  stools.  The  tongue  is 
usually  clean  and  red,  with  enlarged  and  congested  fungiform  papilte.  It  is 
of  course  necessary  to  examine  the  lungs  carefully  in  all  such  cases,  as  any 
confirmator)'  evidence  of  tuberculosis  there  would  be  of  great  importance 
from  a  diagnostic  point  of  view.  The  course  of  such  cases  is  often  chronic, 
and  they  often  greatly  improve  for  a  while,  probably  on  account  of  the  intes- 
tinal catarrh  which  is  present  undergoing  improvement,  or  the  ulcers  may 
slowly  cicatrise  and  heal.  On  the  other  hand,  there  is  a  constant  risk  of  a 
tuberculous  meningitis  supervening,  or  some  acute  lung  trouble  carrying  them 
off.  Sooner  or  later,  however,  the  diarrhoea,  wasting,  and  hectic  reappear, 
the  child  becomes  more  and  more  pallid,  the  abdomen  more  distended,  the 
feet  swollen,  and  the  face  pufify.  The  diarrhoea  at  the  last  is  often  constant, 
and  the  desire  to  go  to  stool,  only  a  Httle  mucus  or  liquid  fteces  passing,' 
is  very  distressing  and  not  easily  relieved.  The  emaciation  at  the  last  is 
often  extreme.  When  symptoms  of  abdominal  tuberculosis  follow  on  those 
of  chronic  tuberculosis  of  the  lungs,  the  diagnosis  is  not  difficult,  and  a  more 
rapid  course  may  be  predicted.  When  the  tuberculosis  of  the  intestines 
IS  primary  and  uncomplicated  with  other  trouble,  the  course  may  be  very 
chronic,  extending  over  several  years,  improvement  taking  place  from  time 
to  time. 

In  rare  cases  severe  haemorrhages  may  occur  from  tuberculous  ulceration 
of  the  mtestmes.  This  takes  place,  as  would  naturally  be  expected,  in  the 
acute  rather  than  in  the  chronic  cases,  as  in  the  late  cases  thickening  and 
cicatrisation  take  place.  We  have  known  fatal  haemorrhage  from  the  bowel 
to  take  place  from  a  tuberculous  ulcer  of  the  ileum. 

In  the  following  case  there  was  severe  h^ematemesis,  and  some  dark 
blood  was  also  passed  by  stool.  The  case  was  puzzling,  as  at  the  time  the 
vomiting  of  blood  took  place  there  was  nothing  in  the  lungs  or  abdomen 
to  suggest  tuberculosis. 

Acute  Tuberculosis :  Ulcers  in  the  Jejunum  :  Severe  Hcematemesis.-WxWx^m  T  a-ed 
10  years.  He  was,  it  was  stated,  always  a  strong  boy  till  a  fortnight  before  his  adniission 

X"Adn;£df  '^"'•^  were  pIm  ."d 

s^^ollen.  Admitted  June  i8.    He  was  a  well-nourished  boy  ;  all  the  organs  were  normal  • 
his  appetite  was  bad  ;  there  was  no  diarrhoea.    The  ri-ht  knee  was  swSlI    Z  ' 
suspicion  of  early  hip  disease  on  the  right  side.    The  ^l^.:::;:::^-^  1^. 
the  temperature  continued  raised  a  degree  or  two  for  a  few  davs   and  th.n  h  ' 
normal.    He  complained  for  the  next  wefk  or  two  of  grea t  pa  ^in  hi  '  kn"  e    On  UlZ" 
after  having  had  a  good  dinner,  he  suddenly  vomited  a  quantity  of  brisrh  hInoH         /  ' 
clots,  and  quickly  became  blanched;  twice'during  th;  d^rh  iii™i^ 
There  was  some  tenderness  and  resistance  on  the  left  side  of  thf  nhrlnn^i  !  , 
nbs.    He  remained  fairly  well  till  July  x8,  when  he  lgS  vomL  son^l^^iri 
and  mucus  ;  there  were  large  quantities  of  dark  blood  in  his  stools     ^1^28     ^^^.-      .  ^ 
nuich     the  last  few  weeks  ;  there  is  no  cough  or  diarrhc^a.  Lm lisVte  t  lf  h  s  d'e^^ 

lunss  wcTc  founis  Xd"  i,l  i»<»'-''«-.  both 
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swollen,  but  not  ciiscous  ;  there  were  some  large,  recent,  shar|jly  cut  tuberculous  ulcers  in 
the  middle  of  the  jejunum,  iind  numerous  others  in  the  ileum  and  large  bowel.  Miliary 
tubercles  on  the  s|jleen  and  liver.    Early  tuberculous  hip  disease. 

In  those  cases  where  the  mesentefic  glands  are  chiefly  affected  the 
symptoms  are  still  less  definite,  though  this,  as  has  been  pointed  out,  is  not 
often  the  case,  as  varying  degrees  of  tuberculous  ulceration  of  the  intestines 
and  chronic  cicatrising  peritonitis  are  apt  to  be  present.  The  symptoms  are 
usually  those  of  chronic  intestinal  catarrh,  perhaps  without  marked  diarrha-a, 
with  wasting  and  hectic.  It  must  be  remembered  that  a  distended  abdomen 
which  is  chronically  in  this  condition,  with  some  wasting  and  an  evening 
exacerbation  of  temperature,  does  not  necessarily  mean  mesenteric  disease, 
any  more  than  the  signs  of  a  chronic  pneumonia  are  necessarily  to  be  inter- 
preted as  the  signs  of  tubercle  ;  we  only  infer  in  both  cases  that  tuber- 
culosis exists  if  we  get  confirmatory  evidence  elsewhere.  A  history  of 
tubercle  in  the  family,  the  steady  progress  of  the  disease,  wasting,  great 
pallor  and  hectic,  would  help  the  diagnosis.  The  supposed  large  glands 
should  be  carefully  felt  for,  taking  care  not  to  mistake  faeces  in  the  large 
bowel  or  indurations  of  the  mesentery  or  ctecum  for  enlarged  glands.  The 
fingers  should  be  laid  on  the  abdomen  below  the  umbilicus  and  pushed  well 
in,  and  gently  moved  about  ;  the  mesenteric  glands  lie  deeply,  can  rarely  be 
distinctly  felt,  they  are  movable,  and  of  size  varying  from  hazel  nuts  to 
walnuts.  If  the  abdomen  is  distended  with  gas,  even  large  groups  of  glands 
may  exist,  and  yet  not  be  felt.  An  early  diagnosis  is  rarely  possible  by  dis- 
covery of  enlarged  glands  ;  it  is  only  towards  the  close  that  they  can  usually 
be  felt,  when  the  tonus  of  the  abdominal  muscles  is  diminished  and  the 
intestines  more  or  less  collapsed.  Rectal  examination  will  sometimes  reveal 
the  presence  of  enlarged  glands  not  felt  otherwise. 

Diagnosis. — A  child  with  a  temperature  raised  a  few  degrees  at  night, 
with  a  distended  abdomen,  chronic  diarrhoea  which  resists  treatment,  and 
has  produced  wasting  and  marked  pallor,  is  probably  the  subject  of 
tuberculous  ulceration  of  the  intestines.  If,  at  the  same  time,  local  indura- 
tions can  be  felt  in  the  region  of  the  ctecum  or  in  other  places,  or  if  there  are 
signs  of  tuberculous  disease  in  the  lungs,  the  diagnosis  becomes  still  more 
probable.  Moreover,  the  diarrhoea  probably  persists  in  spite  of  liquid  diet, 
rest  in  bed,  and  astringents,  and  is  only  temporarily  kept  in  check  by  opium. 
Mesenteric  disease  is  much  more  frequently  diagnosed  than  discovered  post 
mortem.  A  progressive  wasting  due  to  chronic  intestinal  catarrh  or  gastro- 
intestinal atrophy  is  frequently  attributed  to  caseous  degeneration  of  the 
mesenteric  glands,  and  a  fatal  termination  is  looked  upon  as  inevitable.  It 
is  well,  however,  to  bear  in  mind  that  mesenteric  disease  is  uncommon  before 
eighteen  months  or  two  years  of  age,  and,  moreover,  great  wasting  may  be 
due  to  intestinal  catarrh  without  mesenteric  disease.  It  is  but  seldom  that 
enlarged  glands  can  be  felt  ;  the  diagnosis  mainly  depends  upon  the  signs 
of  tubercle  elsewhere  in  the  body  and  upon  the  family  history.  If  there 
has  been  much  diarrhoea  with  hectic,  and  symptoms  of  chronic  peritonitis, 
followed  by  extreme  wasting,  there  is  good  reason  to  suspect  mesenteric 
disease. 

Treatment. — The  treatment  of  tuberculous  ulceration  and  mesenteric 
disease  is  the  treatment  of  tuberculosis  in  general.    Fresh  air  and  careful 
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dieting  are  all-important.  The  special  treatment  consists  in  keeping  the 
diarrhcea  in  check,  while  nourishing  food  easy  of  assimilation  is  being  sup- 
plied to  the  patient.  The  class  of  foods  must  be  selected  from  those  which 
contain  much  nutriment  in  little  bulk,  such  as  eggs,  fish,  meat,  fats,  milk, 
rather  than  foods  containing  large  quantities  of  starch  and  sugar.  If  there 
is  but  little  diarrhoea,  milk  may  be  allowed  in  moderate  quantities,  but  the 
amount  taken  must  not  be  excessive  if  much  looseness  of  the  bowels  exists, 
as'  too  much  fluid  taken  is  apt  to  aggravate  the  diarrhoea.  In  all  stages  of 
the  disease  minced  underdone  meat,  whether  chicken,  beef,  or  mutton  chop, 
is  of  great  value.  The  child's  portion  may  be  taken  from  red  juicy  meat 
found  close  to  the  bone  in  a  large  joint  of  roast  beef  It  should  be  finely 
minced,  cut  as  fine  as  it  is  possible  to  cut  it,  and  gravy  poured  over  it 
before  it  is  taken.  Of"  this,  large  quantities  will  be  taken  readily  by  the 
children,  some  crumbs  of  stale  bread  being  given  with  it  ;  but  even  small 
quantities  of  starch  are  apt  to  disagree  and  give  rise  to  flatulence.  An 
egg  or  part  of  an  egg  beaten  up  in  milk  may  be  given  once  or  twice  a 
day.  The  diarrhoea  is  best  kept  in  check  by  careful  dieting,  avoidance 
of  more  food,  than  the  child  can  digest,  and  if  excessive,  the  food  for  a  while 
must  consist  almost  entirely  of  pounded  underdone  meat  or  meat  juice. 
Small  doses  of  opium  combined  with  mercury  and  chalk  may  be  given 
(F.  41,  42.) 

In  the  later  stages  small  enemata  of  laudanum  and  starch  may  be  re- 
quired, but  too  often  the  diarrhoea  is  quite  uncontrollable.  OpiuiTi  fomenta- 
tions are  useful.  If  the  diarrhoea  is  due  to  the  presence  of  indigestible  food, 
laxatives  such  as  a  powder  containing  rhubarb  and  soda  should  be  given. 
Cod-liver  oil,  either  as  an  emulsion  or  in  combination  with  other  tonics,  is 
useful  in  all  stages  except  when  diarrhcea  is  excessive.    (F.  43,  44.) 

Tuberculous  Disease  of  the  Appendix  is  not  very  uncommon,  and 
its  richness  in  adenoid  tissue  and  resemblance  to  a  tonsil  would  readily 
account  for  this  fact.  The  condition  is  usually  only  recognised  during  an 
operation  for  removal  of  the  appendix,  but  it  may  be  suspected  when,  in 
conjunction  with  recurrent  appendicitis,  there  is  evidence  of  tubercle  else- 
where. The  presence  of  tubercles  is  no  argument  against  removal  of  the 
appendix,  but  rather  makes  the  operation  more  necessary ;  it  may,  however, 
make  it  much  more  difficult,  or  even  impossible,  from  the  presence  of  extensive 
mattmg,  and  perhaps  of  enlarged  lymph  glands,  and  it  makes  the  prospect 
of  sound  healing  more  doubtful. 

Cong-enital  Obstruction  of  the  Bowels.— It  is  not  an  uncommon  cir- 
cumstance for  a  newly-born  infant  to  suffer  from  complete  obstruction  of 
the  bowels ;  passing  no  meconium,  though  the  rectum  may  be  normal,  and 
shortly  after  being  put  to  the  breast  it  may  vomit,  first  milk,  then  bile, 
and  finally  meconium.  In  the  meantime  the  abdomen  becomes  dis- 
tended, the  face  pinched,  and  the  infant  dies  in  a  few  hours,  or  perhaps 
fingers  for  a  few  days.  At  the  post-mortem  various  obstructive  lesions  may 
be  lound.  There  may  be  a  stenosis  of  the  duodenum,  jejunum,  or  more 
trequently  the  ileum,  the  gut  perhaps  being  narrowed  or  even  reduced  to  a 
meie  band  of  fibroid  tissue  which  runs  along  the  free  edge  of  the  mesentery 
101  perhaps  several  inches,  and  opens  out  again  into  normal  bowel  lower 
aown  ;  this  cicatrisation  of  a  portion  of  bowel  may  have  been  produced  by  a 
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foetal  peritonitis,  or  it  is  the  result  of  a  mal-development.  In  the  following 
case  it  was  apparently  the  latter  : 

Congenital  Occliislou  of  (he  Duodenum  (Dr.  T.  B.  Grimsdale's  case).— The  mother 
was  a  healthy  woman  who  had  had  five  children  previoiLsly.  The  first  was  still-born  •  the 
four  others  all  suffered  from  symptoms  of  obstruction  and  died  on  the  third  day  after 
birth.  The  sixth  child  appeared  healthy  and  well  nourished  at  birth,  and  for  the  first  two 
days  seemed  quite  well.  For  the  last  two  days  it  was  a  peculiar  colour— a  sort  of  orange 
purple  tint.  It  only  vomited  once  shortly  before  death  ;  it  was  convulsed  before  death. 
At  the  autopsy  the  stomach  and  upper  part  of  the  duodenum  were  found  distended  with 
fluid ;  the  duodenum  to  terminate  in  a  cul-de-sac  about  two  inches  from  the  pylorus. 
The  rest  of  the  intestines  were  well  formed  though  small;  the  bile  duct  opened  into  tlie 
duodenum  below  the  obstruction. 

In  the  following  singular  case  there  was  an  obstruction  of  the  jejunum, 
presumably  due  to  a  foetal  peritonitis  and  possibly  some  chronic  inflamma- 
tory lesions  after  birth. 

Co7igenital  Obstruction  of  the  Jejunum:  Dilated  Stomach  and  Duode7iyin.~W.  M., 
aged  15  years,  seen  with  Mr.  C.  R.  Graham,  of  Wigan.    His  mother  gave  the  following 
history  :  He  was  nursed  at  the  breast  for  some  months,  and  during  this  time  he  was  .sub- 
ject to  periodical  attacks  of  severe  vomiting ;  these  attacks  were  much  more  severe  than 
infants  are  usually  subject  to.    The  vomiting  began  immediately  after  birth  ;  the  vomited 
matters  consisted  of  curd  and  bile.    These  attacks  of  vomiting  have  occurred  at  intervals 
of  a  week  or  two  all  his  life.    On  more  than  one  occasion  the  attacks  have  been  so  severe 
and  long  continued  that  his  life  was  despaired  of.    He  has  vomited  as  much  as  six  or 
eight  pints  in  one  night.    He  went,  on  one  occasion,  a  voyage  to  the  Mediterranean,  but 
had  to  be  landed  on  the  first  opportunity,  as  the  constant  vomiting  had  so  exhausted  him 
that  his  life  was  in  danger.    Sometimes  he  would  suffer  from  colic  and  nausea,  but  did  not 
vomit.    EiTors  of  diet,  excitement,  or  worry  all  seemed  to  excite  an  attack.    A  ph3'sical 
examination  showed  a  dilated  stomach  ;  the  abdomen  was  also  more  or  less  distended. 
The  symptoms  and  physical  examination  pointed  to  a  dilated  stomach,  secondary  to  some 
congenital  obstruction  in  the  upper  part  of  the  bowels.    The  vomiting  attacks  continued 
during  the  next  four  years,  up  to  the  time  of  his  death,  when  he  was  nineteen  years  old. 
We  are  indebted  for  details  of  his  last  illness  to  Dr.  Sutcliffe,  of  Jersej',  where  he  died. 
He  seemed  in  his  usual  health  on  December  6,  1890,  and  joined  in  a  game  of  football. 
The  same  evening  he  had  one  of  his  usual  vomiting  attacks,  which  was  more  severe 
than  usual,  and  Dr.  Sutcliffe  was  sent  for.    When  seen  on  December  8,  he  was  evidently 
suffering  from  acute  obstruction  of  the  bowels  ;  the  vomiting  was  continuous,  and  nothing 
was  passed  per  rectum.    There  was  intense  collapse.    Death  took  place  on  the  fourth  day 
of  his  illness.    Post-mortem  m'^de.hy  Is/ir.  Graham  and  oiu-selves  :  The  body  was  that  of 
a  well-grown  but  thin  youth.    On  opening  the  abdomen  the  small  intestines  were  seen  to 
be  intensely  congested  and  of  a  dark  purple  colour  ;  there  was  some  lymph  on  the  surface  ; 
the  parietal  layer  of  the  peritoneum  was  much  injected.    The  whole  of  the  small  intestines 
were  evidently  strangulated,  there  being  a  complete  volvulus  ;  the  last  foot  or  so  of  the 
ileum  was  wound  two  or  three  times  round  the  upper  part  of  the  jejunum,  the  latter  being 
twisted  on  itself,  so  that  the  jejunum,  mesentery,  and  blood-vessels  were  strangulated  ;  the 
caecum  was  dragged  upwards  out  of  its  place.    The  immediate  cause  of  death  was  the 
volvulus,  probably  the  result  of  severe  vomiting.    A  further  examination  showed  the  cause 
of  his  vomiting  attacks.    The  stomach  and  duodenum  were  immensely  dilated  and  hyper- 
trophied,  the  duodenum  looking  like  a  second  stomach  ;  at  the  junction  of  the  duodenum 
with  the  jejunum,  the  gut  was  bound  down  and  surrounded  by  fibroid  adhesions  for  some 
six  inches,  and  one  spot  was  contracted  so  as  only  to  admit  the  forefinger.    The  fibroid 
mattings  were  presumably  the  result  of  some  inflammatory  lesion  taking  place  before  birth. 


In  another  instance  we  were  called  to  see  a  patient  26  years  ot 
age,  with  intestinal  obstruction.    Before  seeing  him  we  were  told  as  a  re- 
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markable  peculiarity  that  he  had  gone  on  growing  until  the  time  of  his 
illness,  i.e.  his  26th  year  (ateleiosis).  We  found  a  tall,  thin,  ill-developed, 
youthful-looking  man,  dying  of  intestinal  obstruction.  On  opening  the 
abdomen  there  was  general  peritonitis,  the  intestines  were  inextricably  matted 
together  by  old  adhesions  as  well  as  by  recent  lymph.  Nothing  could  be 
done.  The  testes,  though  in  the  scrotum,  were  very  small  and  undeveloped, 
and  there  were  practically  no  signs  of  puberty.  It  appears  likely  that  the 
arrest  of  development  was  the  result  of  the  old  and  probably  foetal  peritonitis 
which  was  ultimately  the  cause  of  the  obstruction.  The  abnormal  prolonga- 
tion of  the  period  of  growth  was  probably  due  to  the  same  lack  of  develop- 
ment of  adult  characters.    He  died  at  the  time  of  the  operation. 

In  a  few  cases  a  twist  in  the  lower  end  of  the  ileum  has  been  found.  In 
rare  instances,  a  new  growth  or  hernia  has  occurred,  or  a  knuckle  of  bowel 
has  been  found  tied  up  by  some  band  or  persistent  omphalo-mesenteric  duct. 

Obstruction  of  the  bowels  in  infants  a  few  weeks  or  months  old  may  be 
due  to  a  congenital  lesion  which  has  caused  a  partial  obstruction,  which  is 
rendered  complete  by  the  impaction  of  hard  curdy  feculent  matters. 

In  all  cases  of  vomiting  with  signs  of  obstruction  of  the  bowels,  a  care- 
ful examination  of  the  anus  and  rectum  should  be  made. 

Imperforate  Anus.— The  lower  segment  of  the  large  intestine,  including 
the  sigmoid  flexure  and  rectum,  is  very  liable  to  important  malformations. 

In  the  first  place  there  may  be  mere  malposition,  the  sigmoid  flexure  de- 
scending on  the  right  side  or  in  the  middle  line  instead  of  on  the  left  ;  this 
would  not  necessarily  give  rise  to  any  inconvenience  during  health,'  and 
would  be  mainly  of  importance  should  there  be  any  disease  of  the  bowel  in 
later  life. 

The  more  immediately  important  conditions  are  the  various  forms  of 
obstruction  of  the  lower  bowel  from  want  of  development  of  some  part  of  it 
or  the  presence  of  abnormal  openings  from  imperfect  differentiation  of  the 
digestive  and  genito-urinary  segments  of  the  cloaca. 

Several  varieties  of  malformation  are  found.  Clogg  {Lancet,  December  24 
1904),  from  an  examination  of  the  recorded  cases,  concludes  that  most  of  the 
intestinal  malformations  in  the  duodenal  portion  are  dependent  upon  some 
anomaly  in  the  development  of  the  liver  or  pancreas  and  that  single  occlu- 
sions of  the  lower  part  of  the  small  intestine  are  dependent  upon  some  error 
int "  '     ,  diverticulum.    '  «  Snaring  of  intestine  by  the  um- 

coiS  ions^.      ■hI'  °f  ^^^^  ^^^^^  inflammatory 

as  tf  -^^m'  .  r^'^"-^'  '°       "^'^^  ^^^^^^  malformations.'    As  fa^ 

the  utr;:, Ifln '       ""^^  P^'I'^''  ^"^^^^  anastomosis  between 

properly  formed  the  success  is  more  than  doubtful,  and  it  does  not  aonear  ^hZ 

dLlopecl  bu  mf  f  '"^""^  "^^y       P'-^^^'^t  -ncl  well 

Sc  ent  to  ^^f         "°  "'^^^       ^^^t^"^'  -l^i^h  itself  may  be 

merelv  ^thin  /  7'"^  (/^W^n./.  rectum).    Sometimes  therl  is 

and  any  pTrv io.  s  bo  !f   7      'i      '     ^         '"^^'""^  '^^^^^'^^^  ^^e  anus  • 
all  these  vWt^.  ^"^''^  ^"^^        "^^y       absent.  In 

vanet.es  the  meconmm  ,s,  of  course,  retained.    In  another  class  of 
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malformation  the  rectum,  instead  of  ending  blindly,  opens  into  the  urethra 
or  bladder,  or  much  more  commonly  in  the  female  into  the  vestibule,  not  in 
our  experience  into  the  vagina,  as  is  commonly  stated.  We  can  only  recall 
a  single  instance  of  a  true  vaginal  outlet — this  was  in  a  case  kindly  sent  to 
us  by  Dr.  Cullingworth — usually  the  vaginal  orifice  is  seen  in  front  of  the 
rectal  outlet. 

It  appears  that  an  ojoening  into  the  vulva  or  urinary  tract  and  '•imper- 
forate anus''  are  the  two  forms  of  maldevelopment  most  commonly  met  with. 

Occasionally  a  '  tablike  fold  of  skin '  passing  from  the  scrotum  to  the 
coccyx  obstructs  but  does  not  close  the  anus  (Cripps).  Edge  has  recorded  a 
more  complete  case  where  the  anus  was  double  and  the  rectum  imperforate. 
We  have  met  with  a  case  where  a  single  anus  led  up  to  a  double  gut  above. 
Rarely  there  is  an  unnatural  anus  in  the  groin  or  in  communication  with  the 
bladder,  or,  as  in  a  case  of  Erichsen's,  a  fistula  below  the  umbilicus  ;  scrotal, 
penile,  and  perineal  fistula;  have  also  been  met  with  as  well  as  congenital 
stricture  of  the  rectum  which  was  not  actually  imperforate.  ( Vide  Prolapsus 
Recti.)  As  a  less  important  condition  mere  tightness  of  the  anus  may  also 
occur. 

When  the  anus  is  present,  but  there  is  no  communication  with  the  bowel, 
the  malformation  is  often  overlooked  at  first,  and  it  is  thought  that  the  infant  is 
simply  constipated ;  in  such  cases  purgatives  are  often  given  and  the  child's 
distress  much  increased.  Constant  crying,  distension  of  the  abdomen  with 
visible  intestinal  coils,  and  subsequently  vomiting  and  collapse  come  on,  and 
unless  an  examination  with  the  finger  is  made  and  the  obstruction  discovered 
the  child  dies  exhausted.  On  examination  it  will  be  found  that  the  finger 
can  only  be  passed  a  very  short  distance ;  if  the  rectum  is  developed  and 
there  is  only  a  membranous  septum,  the  bulging  of  the  gut  as  the  child 
strains  will  be  plainly  felt,  but  should  the  bowel  end  higher  up  this  sensation 
may  not  be  distinguishable. 

Where  the  anus  is  absent  and  the  rectum  ends  just  above  it,  as  according 
to  Cripps  it  usually  does,  though  in  our  own  experience  the  common  condi- 
tion is  a  well-marked  proctoda;um  but  no  rectum,  the  bulging  will  often 
be  readily  made  out,  but  if  the  rectum  ends  higher  up  there  may  be  no 
impulse ;  in  such  cases  the  perineum  is  narrow  and  the  pelvic  outlet  smaller 
than  it  should  be.  When  there  is  no  anus  the  rectum  is  generally  nearer  the 
surface  than  when  an  anus  is  developed  but  the  rectum  ends  blindly. 

Where  the  rectum  ends  high  up  in  the  pelvis,  a  fibrous  cord  may  be 
prolonged  downwards  in  the  position  of  the  natural  bowel.  The  anatomical 
developmental  explanation  of  these  malformations  has  been  recently  revised 
by  Mr.  Wood  Jones  {Brit.  Med.  Jour.,  December  17,  1904)-  We  may 
briefly  state  it  here.  Imperforate  anus  is,  of  course,  simply  a  failure  of 
formation  of  the  proctoda^um  or  involution  of  the  epiblast  which  normally 
dips  in  to  meet  the  gut.  In  Imperforate  rectum,  the  deficiency  occurs  just 
below  the  level  of  the  peritoneal  reflection,  and  beyond  this  the  gut  is  absent 
or  defective,  though  communication  with  the  prostatic  urethra  m  the  male 
or  the  genital  passage  in  the  female  is  common. 

It  appears  from  Mr.  Wood  Jones'  researches  that  it  is  incorrect  to 
describe  the  separation  of  the  intestinal  and  genito-urinary  passages  as  due 
to  a  growth  of  septa.    It  is  rather  that  at  a  certain  stage  the  hypoblastic  canal 
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becomes,  as  the  backward  growth  of  the  embryo  proceeds,  U-shaped,  and  a 
dilatation  forms  at  the  apex  of  the  curve,  so  that  by  this  dilatation  a  chamber, 
the  '  cloaca,'  is  formed,  into  which  open  dorsally  the  hind  gut  and  ventrally 
the  allantois.  Normally  this  'post-allantoic'  gut  should  grow  backwards 
to  meet  the  ingrowing  proctodceum  ;  its  failure  to  do  so  produces  imperforate 
rectum.  The  rapid  backward  growth  of  the  gut  behind  the  cloacal  opening, 
together  with  perhaps  some  lateral  infolding  of  the  walls,  closes  the  commu- 
nication between  the  gut  and  the  cloaca,  and  the  site  of  this  closed  orifice 
corresponds  with  the  reflection  of  the  recto-vesical  pouch  of  peritoneum. 
Hence  it  is  at  this  level  that  the  bowel  should  be  looked  for  in  operations 
for  imperforate  rectum. 

Should  the  opening  of  the  gut  into  the  cloaca  persist,  it  constitutes  the 
orifice  of  communication  of  the  bowel  with  the  prostatic  urethra  of  the  male 
or  the  genital  canal  of  the  female,  as  the  case  may  be. 

The  cloaca  of  the  embryo  becomes  the  urethra.  The  Mullerian  ducts 
open  originally  into  the  cloaca  just  in  front  of  the  hind  gut  orifice,  i.e.  into 
the  prostatic  urethra  in  the  male,  but  in  the  female  the  communication  with 
the  cloaca  becomes  lost  and  the  vagina  is  not  formed  by  partitioning  off  an 
already  existing  cavity,  but  by  hollowing  out  a  new  channel  somewhat  as  the 
post-allantoic  gut  hollows  its  way  towards  the  proctodasum.  Where  this  fails 
to  occur  absence  of  the  vagina  or  atresia  vaginas  results,  and  according  to  the 
extent  of  failure  will  be  the  level  of  the  opening  of  the  gut  in  the  genital 
passage  in  cases  of  imperforate  rectum. 

It  appears  that  the  urethra  is  at  one  stage  occluded  and  again  reformed 
by  a  hollowing-out  process  as  are  the  vagina  and  rectum  {vide  later). 

When  the  rectum  ends  in  the  urethra  there  is  a  passage  of  fluid  faeces  and 
flatus  by  the  urethra,  together  with  absence  of  the  natural  orifice.  Subse- 
quently, if  the  child  survives,  there  is  much  trouble  from  obstruction  of  the 
urethra  by  ftecal  matter  and  from  irritation  set  up  by  the  decomposed  urine 
Kelsey  ■  points  out  that  if  the  opening  is  into  the  bladder  the  meconium  is 
mixed  with  the  urine,  while  if  it  is  urethral  the  bowel  contents  may  escape 
mdependendy  of  the  urine.    When  the  rectal  outlet  is  within  the  vestibule  the 
bowels  may  be  sufficiently  relieved  for  the  deformity  to  escape  notice  and 
there  may  be  no  impairment  of  health  ;  indeed,  the  presence  of  such  malfo'rma- 
tion  may  remain  unknown  until  adult  life.    In  many  cases,  however,  thou-h 
the  openmg  ,s  sufficient  for  the  escape  of  the  fluid  or  soft  faeces  of  child- 
hood, ,t  ,s  not  large  enough  to  allow  the  passage  of  solid  motions,  and 
obstruction  arises  later  on.    There  is  no  incontinence  of  fsces  in  these 
patients,  the  internal  sphincter  preventing  involuntary  escape 
<lre7'-Z  '°  "^^"y  °ther  congenital  malformations,  a  large  number  of  chil- 
dren the  subject  of  these  deformities  do  not  survive  birth.    Where,  however 
a  hving  child  IS  found  to  have  no  outlet  at  all  for  its  intestinal  contents 
mmediate  treatment  is  of  course  necessary,  although  it  is  said  that  patents 
have  grown  up  and  relieved  the  bowels  by  periodical  vomiting  of  f^ces 

to  whT-  r  K       ^^'^'"^'^  "  recognised,  a  decision  must  be  ^cornet  as 
to  what  IS  the  best  mode  of  relief. 

7-m^/;;..«/._When  a  thin  septum  alone  closes  the  gut  a  simple  crucial 
■ncsion,  usmg  a  speculum  if  necessary,  and  subsequent  dilataTon  with  a 

1  Arch,  of  PcBdiatrics. 
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bougie  or  the  finger,  is  all  that  is  required.  The  child,  if  it  survives,  may  in 
no  way  suffer  afterwards,  though  we  have  seen  a  case  of  a  girl  of  lo  or  12 
years  old  who  had  been  operated  on  in  infancy  and  had  not  got  perfect 
control  over  the  bowels. 

Where  the  separation  between  the  rectum  and  the  surface  is  greater, 
bulging  of  the  distended  gut  should  be  carefully  felt  for  and  an  incision  made 
just  in  front  of  the  coccyx  and  carried  down  to  the  bowel,  which  should  then 
be  freely  opened  and  brought  down  and  stitched  to  the  skin,  unless  there  is 
so  great  tension  that  the  stitches  are  not  likely  to  hold,  in  which  case  the 
opening  should  be  packed  with  gauze  to  keep  it  patent,  or  a  large  drainage 
tube  inserted. 

If  no  bulging  can  be  felt,  an  attempt  to  reach  the  bowel  should  still  be 
made  by  a  similar  incision,  and  the  dissection  should  be  carefully  carried  up- 
wards, keeping  well  back  in  the  hollow  of  the  sacrum  and  feeling  from  time  to 
time  for  the  bowel.  As  it  is  most  important  that  the  child  should  strain, 
chloroform  should  only  be  given  during  the  first  steps  of  the  operation, 
and  fortunately  this  is  the  most  painful  part  of  it.  With  a  similar  object 
it  has  been  advised  to  delay  operation  until  the  bowels  are  distended;  this  is 
not,  however,  a  wise  course.  If  the  gut  is  found,  it  should  be  treated  as  in 
other  cases,  or,  if  it  cannot  readily  be  brought  down,  it  must  be  left  but  kept 
patent  in  a  similar  way,  or  a  tube  may  be  kept  in  through  which  fffices  can 
pass.  Amussat  and  Verneuil  resected  the  coccyx  and  lower  part  of  the 
sacrum  in  order  to  bring  the  gut  to  the  surface,  an  anticipation  of  modern 
methcds  of  rectal  resection  (Kraske,  &c.). 

Should  it  be  impossible  to  reach  the  bowel  from  below  by  dissection, 
which  may  be  carried  to  a  depth  of  an  inch  and  a  half,  in  no  case  must 
any  blind  puncturing  with  a  trocar  in  hopes  of  finding  the  gut  be  employed  ; 
by  such  means  there  is  much  more  likelihood  of  puncturing  the  peritoneum, 
especially  as  it  usually  descends  lower  than  in  normal  anatomy.  Either 
Littre's  operation  of  opening  the  bowel  in  the  groin  or  Amussat's  (Callisen's) 
lumbar  operation  must  be  performed,  or  an  abdominal  section  to  assist  the 
approach  through  the  peritoneum  would  be  a  good  step.  Apart  from  this, 
there  is  some  uncertainty  in  all  these  cases  as  to  the  course  of  the  bowel, 
and  as  in  a  certain  proportion  the  colon  lies  in  the  middle  line  or  to  the 
right  side,  it  is  wiser  on  the  whole  to  do  Littre's  operation.  The  danger  of 
opening  the  peritoneum  is  not  so  unequal  in  the  two  plans  as  might  be 
thought,  since  there  is  often  a  mesentery  in  these  cases,  and  the  anus  is 
much  more  conveniently  placed  for  self-management  in  after  life ;  there  is 
little  choice  in  the  matter  of  danger  between  the  two.  Littre's  operation 
then  should  be  selected.  The  operation  consists  in  making  a  vertical  or 
oblique  incision  about  two  inches  in  length  in  the  left  grom  above  and  a 
little  external  to  the  middle  of  Poupart's  ligament  ;  a  vertical  incision  is 
probably  the  best,  since,  if  the  sigmoid  flexure  does  cross  to  the  right,  a 
slight  upward  prolongation  of  the  incision  will  enable  the  surgeon  to  reach 
it  The  abdominal  wall  having  been  cut  through  and  the  peritoneum 
opened  the  distended  bowel  will  present  at  the  opening  and  should  be 
picked  up  with  forceps,  and  treated  as  in  the  ordinary  colotomy  operation. 

1  For  a  description  of  the  operation  we  must  refer  to  the  general  text-books. 
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If  the  child  can  bear  the  delay  in  opening  the  bowel,  the  operation  should 
be  done  in  two  stages  as  in  gastrostomy  ;  to  avoid  leakage  Cripps  suggests 
the  use  of  a  coarse  thread  in  stitching  the  gut  to  the  edge  of  the  wound  ; 
the  use  of  a  round  sewing  needle  answers  better.  ' 

Edmund  Owen  has  six  times  performed  Littre's  operation,  twice  success- 
fully ;  three  of  his  cases  died  from  the  operation  being  too  late,  peritonitis 
existing  at  the  time.  In  three  or  four  of  the  instances  in  which  we  have  done 
inguinal  colotomy  the  result  was  perfectly  satisfactory  ;  the  children  got  quite 
well  for  a  time,  but  it  is  probably  rare  for  such  patients  to  survive  childhood 
It  has  been  suggested  that  after  opening  the  sigmoid  flexure  in  the  groin  a 
probe  should  be  passed  downwards  and  an  anus  made  in  the  natural  position 
with  the  guidance  of  the  probe.  Owen's  two  successful  cases  of  Littre's 
operation  died  after  the  performance  of  the  second  operation,  but  Byrd  and 
kronlein  have  been  successful.^ 

Curling's  statistics  and  opinion  are  much  in  favour  of  the  inguinal 
operation  ;  Cnpps'  figures  are  inconclusive.^    Huguier's  operation  of  opening 
the  gut  in  the  right  groin  on  the  ground  of  the  more  frequent  position  of  the 
colon  on  the  right  side  than  the  left  is  not  supported  bv  Giraldes'  statistics 
quoted  by  Holmes,  where  in  431  autopsies  the  colon  was'in  its  normal  position 
m  396  instances  ;  m  eighty  of  these  Littre's  operation  had  been  performed 
and  in  every  case  the  sigmoid  flexure  was  on  the  left  side.    Atkin,  of  Sheffield' 
records  a  case  in  which  the  small  intestine  was  opened  by  the  injruinal  one 
ration  the  whole  colon  bemg  rudimentary  ;  a  and  our  coLgue  X  Whit^^^^ 
head,  tells  us  he  operated  in  the  left  loin  on  one  occasion  and  found  at  he 
Post-mortem  that  the  caecum  had  been  opened  * 

We  have  opened  a  coil  of  large  intestine  by  right  inguinal  colotomv  in 

Cnpps'  table  gives  the  following  results  : 
Of  16  cases  of  inguinal  colotomy 
lumbar 


II  died 


17     „       puncture  ia 
8     „       resection  of  the  coccyx       .       .       "  ^ 
39     „       perineal  incision  .       .       .       _  ' 

14     „       operation  for  vaginal  (i.e.  vulvar)  anus' 
3  miscellaneous  cases  . 
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^.  Jodenhame,-  reccds  eight  recoveries  out  of  tu-enty.five  Li.trl's  opera- 

or  ^r.^^X:.r::o^:^Zl^^^'''^'T  •^'^'^der 
reached  front  the  permeum  when  oossiblv,'^^^^^^^  ""'"^  <^^" 

yiae  Kelsey,  Arch.  0/ Pcediairics,  Februarv  rSfit  •  .ic  n 
:  Vide  also  Erckelen,  Arch  f  kL  nu       X  ""'"^  ^^'^^  Cripps. 

^-..A. January  3X  ,884  L-genbeck,  X879. 

^  '  l^'llore  advised  opening  the  ccecum. 
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been  pouched  and  projected  below  the  vulvar  aperture.  This  pouch  is  deve- 
lopmentally  the  post-anal  gut.  In  such  conditions  a  bent  probe  should  be 
passed  through  the  orifice  into  the  gut  and  made  to  press  against  the  peri- 
neum just  in  front  of  the  coccyx.  An  incision  is  then  made  upon  the  probe, 
the  rectum  freely  opened  and  treated  in  the  usual  way.  Great  care  must  be 
taken  to  keep  the  new  aperture  patent,  otherwise  it  is  prone  to  contract  and 
the  freces  continue  to  pass  both  ways.  In  some  cases  it  is  said  that  the 
vulvar  orifice  will  contract  and  close  of  itself  (Holmes).  In  our  own  cases  we 
have  not  found  this  to  occur,  and  in  one  of  them  we  pared  the  edges  of  the 
vestibular  opening  and  sutured  them  ;  no  union,  however,  resulted,  and  we 
afterwards  laid  open  the  perineum,  dissected  away  the  gut  from  the  vestibular 
wall,  stitched  it  carefully  to  the  skin,  and  then  sewed  up  the  perineum,  with 
a  successful  result  ;  the  patient  was  about  6  years  old.  In  another  instance 
we  performed  the  same  operation  in  a  child  of  9  months,  but  it  died  some 
weeks  later  of  inanition.  We  have  had  a  third  successful  case  in  which 
power  of  retention  seems  well  preserved.  Dieffenbach  appears  to  have  been 
the  first  to  adopt  this  plan,  which,  however,  is  often  called  Rizzoli's  operation. 
It  is,  we  think,  well  to  wait  until  the  child  is  two  or  three  years  old  before 
doing  the  second  operation. 

One  of  the  difficulties  we  have  met  with  in  these  cases  is  that  of  keepmg 
the  bowels  regular  even  when  there  is  quite  a  free  opening  ;  this  we  believe 
to  be  due  to  imperfect  muscular  action,  though  the  muscular  coat  of  the 
bowel  is  hypertrophied  in  some  of  these  cases.  Enemata,  castor-oil  emul- 
sion, and  occasional  more  active  purges  are  required  under  these  circum- 
stances. Sometimes  when  the  case  is  one  of  vulvar  anus  a  collection  of 
hard  faces  is  found  in  the  intestine  above  at  the  time  of  operation  ;  this 
requires  removal,  as  the  child  is  often  unable  to  void  it  even  when  a  good- 
sized  aperture  has  been  made.  . 

Deformities  of  the  Umbilicus.— In  some  cases  of  extroversion  of  the 
bladder  there  is  no  trace  of  an  umbilicus  to  be  seen  in  after  life,  the  scar 
being  lost  in  the  malformed  abdominal  wall.    In  other  cases  the  umbilicus 
is  abnormally  large-that  is,  a  considerable  part  of  the  abdominal  wall 
is  formed  by  the  structures  of  the  cord,  and  sloughs  away  when  the  cord 
shrivels  up,  so  that  an  actual  deficiency  of  the  abdominal  wall  results.  In 
two  cases  of  this  condition  we  have  seen  that  were  operated  upon,  one  by 
Sir  H  Howse  and  one  by  ourselves,  a  portion  of  the  liver  protruded  through  the 
opening  and  was  covered  only  by  the  sloughing  tissue.    In  our  own  case  we 
dissected  away  the  dead  part  and  closed  the  abdominal  openings  by  sutures, 
but  without  success  ;  in  a  third  case,  under  our  care,  the  part  -as  simply 
protected  from  irritation  and  left,  but  this  child  also  soon  died     The  fre- 
quent presence  of  the  liver  in  the  hernia  has  given  rise  tothe  name  of 
Hepatomphalos,  but  the  stomach  and  other  viscera  are  often  included  m  the 

''"Ste'third  month  of  intra-uterine  life  there  is  still  a  coil  of  intestine 
lying  in  the  umbilical  cord  outside  the  abdominal  cavity  ;  should  this  condi- 
1  Underwood  records  a  case  of  recovery  in  which  the  treatment  consisted  in  POuUicing 
a  Tnnner  and  others  have  had  successful  cases.  In  a  case  of  Brod.es  P^th  f<^_ 
?.tTrvo  x^^'b^Ses  the  hepatomphalos,  there  was  diaphragmatic  hern.a  with  defi- 
ciency of  the  pericardium,  and  a  coil  of  bowel  lay  in  contact  with  the  heart. 
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tion  persist,  a  true  congenital  umbilical  hernia  is  found.    The  importance  of 
this  fact  is  that  in  ligaturing  the  cord  the  gut  might  be  included  in  the  liga- 
ture and  strangulated,  a  mishap  that  has  actually  occurred.    In  slighter 
cases  there  is  only  a  small  protrusion  standing  out  from  the  abdominal  wall 
much  like  the  end  of  a  glove  finger  ;  the  bowel  is  reducible  and  the  treat- 
ment is  that  of  an  ordinary  umbilical  hernia.    In  other  instances,  owing  to 
persistence  of  the  vitello-intestinal  duct,  Meckel's  diverticulum  remains 
open,  and  passing  up  to  the  umbihcus  may  open  there,  giving  rise  to  fsecal 
fistula,  as  in  cases  of  our  own  where  a  ligature  round  the  protrusion, 
followed  by  the  application  of  strapping  to  draw  together  the  sides  of  the 
orifice,  procured  closure  of  the  fistula.^    Edmund  Owen  advises  emptying 
the  bowel  by  free  purging  and  subsequent  administration  of  opium,  thus 
giving  time  for  the  fistula  to  close  ;  he  applies  a  dry  pad  over  the  fistula  and 
leaves  it  undisturbed.    Success  has  followed  this  treatment,  but  it  appears 
to  be  applicable  to  older  children  rather  than  to  infants.    A  plastic  operation 
on  the  usual  lines  for  the  cure  of  fjEcal  fistula  would  be  the  proper  treatment 
in  a  troublesome  case.    For  patent  icrachus  &r-c.  vide  Surgery  of  the 
Urinary  Organs,  vide  also  Diseases  of  the  Navel. 

Congenital  hiatus  of  the  abdominal  wall  may  occur  in  other  parts  besides 
the  umbilicus  from  simple  failure  of  closure  of  the  ventral  laminae.  In  some 
cases  the  recti  fail  to  meet  one  another  in  the  middle  line,  and  ventral  hernia 
may  result  with  great  weakness  of  the  abdominal  wall. 

Well-arranged  pads  applied  by  means  of  a  belt  must  be  employed  to 
prevent  protrusion,  or  in  some  cases  it  would  be  justifiable  to  cut  down 
upon  and  stitch  together  the  margins  of  the  aperture,  an  operation  not 
ot  a  very  serious  nature,  and  not  of  course  necessitating  any  injury  to  the 
peritoneum.  °     j    j  : 

Umbilical  Hernia—Umbilical  hernia  in  children  may  be  congenital  or 
acquired  ;  m  the  congenital  form  it  is  sometimes  due  to  persistence  of  the  foetal 
condition  where  a  coil  of  bowel  lies  outside  the  abdomen  ;  in  other  cases 
laminT  °^  °^  "^^'"''^  °f  the  ventral 

thi  J^'^  ''S''''^'^         ""'"^"y  ^PP^^'"'  ^^'t'^^"  the  first  few  months  of  life  •  in 

oc  up'd  t:rT  ^^"^^-^      the  scar,  whici  is 

occupied  by  the  fibrous  remains  of  the  vessels,  but  usually  above  it  or  even 
through  an  independent  opening  in  the  linea  alba.    Astleyf  however  believes 

Sdiy%'eXdb;r  'T^'^']^  ''''  ^--^  of  h;.?ia 

readily  reducible  and  usually  consist  of  small  intestine  :  the  amount  of 

S:::;'^or  ^  "^^^^  —y  of  the  navel  to  a  ^rominenTgL:.' 
aboI^VJ^^*""?^  applying  a  flat  pad  of  wood  or  poroplastic  felt 

S  coVer  d  witrflaCr^^  ^^^'^^  ^  t£s  p'ad  should 

strapping  enc  clinrthe  W        1  ""^'^^^^^"^       ^  '^^^^d  band  of 

former  oc  tl^e  body  or  by  a  soft  webbing  belt  :  we  orefer  the 

thebeT  'uZ.^         "'^'^     ^^'P'  ^^^"^^     is  n;t^o' comfo^! 
according  to  he  a^of  fhe  chiir^.'  constantly  for  from  one  to  three  months 

cases  whkh  obstinatdv  e.l  .     '      ^'T     "'"""^  '  ^'^^^'^^"^  ^"^^d. '  In 
obstinately  lesist  treatment  the  orifice  should  be  cut  down  upon 

1  Vide  p.  33,  ■  Umbilical  Polypus.' 
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and  sutured  transversely  or  vertically.  A  case  of  irreducible  umbilical 
hernia  containing  omentum  was  successfully  operated  on  by  Roocroft  in  a 
girl  of  14  years  ;  ^  but  it  is  clear  that  most  cases  of  umbilical  hernia  in 
children  are  cured,  since  the  condition  is  hardly  ever  seen  in  young  adults. 
We  have  had  occasion  to  close  by  operation  a  median  ventral  hernia  in  a 
child.    The  result  was  successful. 

Zng-uinal  Hernia. — Inguinal  hernia  is  met  with  in  childhood  in  the 
following  varieties  : 

1.  The  funicular  process  of  peritoneum  remains  widely  open  and  in  free 
communication  with  the  cavity  both  of  the  peritoneum  and  tunica  vaginalis  : 
a  hernia  descending  into  this  cavity  is  a  true  coftgenital  hernia,  or  hernia  of 
the  tunica  vaginalis  (Teale). 

2.  The  tunica  vaginalis  may  be  shut  off  from  the  funicular  process  at  the 
upper  part  of  the  testicle  ;  a  hernia  coming  down  into  the  patent  process  is 
called  a  funicular  hernia,  or  hernia  into  the  funicular  process. 

3.  When  the  same  condition  as  in  (2)  exists,  but  the  hernia,  instead  of 
descending  along  the  canal  of  the  funicular  process,  pushes  down  a  separate 
pouch  of  peritoneum  behind  the  process,  the  hernia  is  called  infantile. 
The  name  'encysted'  is  given  to  cases  where  the  funicular  process  is 
obliterated  at  the  internal  ring  or  just  above  the  testicle,  and  the  septum 
is  pushed  down  and  invaginated  into  the  lower  part  of  the  process.  In  the 
former  case,  in  cutting  down  upon  the  bowel  from  the  front  three  layers  of 
peritoneum,  viz.  two  funicular  and  one  sac  proper,  will  be  found  in  front  of 
the  gut  ;  in  the  second  case  two  layers  will  overlie  the  bowel. 

4.  An  ordinary  acquired  hernia  may  be  met  with.  Hernia  may,  of  course, 
be  complete  or  incomplete— that  is,  it  may  descend  into  the  scrotum  or  only 
distend  the  canal  or  bulge  at  the  internal  ring. 

The  first  and  second  forms  are  much  the  commonest,  and  it  is  usually 
impossible  to  be  certain  which  is  present  unless  the  parts  are  exposed  by 
operation.  Where  the  testicle  is  completely  wrapped  round  by  the  hernia 
it  is  probably  congenital ;  where  the  testicle  remains  a  distinct  boss  upon  the 
surface  of  the  hernia  it  may  be  funicular,  though  it  is  not  by  any  means 
always  so.  We  believe  the  funicular  variety  is  the  more  common.  Infantile 
or  encysted  hernia  can  only  be  recognised  by  operation,  but  it  may  be  sus- 
pected if,  after  reduction  of  a  hernia,  an  unusual  amount  of  thickening  along 
the  cord  remains,  or  if  there  is  a  hydrocele  of  the  cord  or  an  infantile  hydro- 
cele in  conjunction  with  a  reducible  hernia.  Fortunately,  an  exact  diagnosis 
of  these  conditions  from  one  another  is  not  of  much  importance. 

Hernia  may  develop  at  any  age;  it  is  sometimes  noticed  immediately  after 
birth  •  in  other  instances  it  comes  down  later  when,  from  failure  of  health,  or 
bronchitis,  or  whooping  cough,  the  muscular  walls  of  the  abdomen  become 
relaxed  and  are  in  addition  overstrained  by  coughmg,  violent  crying,  strain- 
ing in  defalcation,  micturition,  &c.  So  common  is  it  for  straining  in  micturi- 
tion to  bring  down  a  hernia,  that  it  is  quite  certain  that  phimosis  is  a  most 
fertile  cause  of  rupture.^  The  presence  of  a  calculus  or  worms  acts  m  the 
same  way.    Hernia  very  commonly  accompanies  ectopia  vesicae. 

1  Lancet  Ausjust  2,  1884.  .  „         •  1 

2  An  important  fact  first  pointed  out  by  Mr.  J.  A.  Kempe,  though  its  influence  in  the 

production  of  hernia  is  disputed. 
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As  is  well  known,  inguinal  hernia  is  sometimes  met  with  in  female  chil- 
dren, though  not  nearly  so  commonly  as  in  boys.  Of  112  unselected  cases 
of  hernia  seen  in  our  out-patient  department,  there  were — 

In  males  .    57  right  inguinal,  12  left  inguinal,  16  double,  and  9  umbilical. 

In  females     4    „        „  5   »  »        »   9  (?  1°) 

Mr.  Leader  Williams  told  us  that  in  his  experience  in  the  Maternity  Depart- 
ment of  St.  Mary's  Hospital,  Manchester,  umbilical  hernia  was  by  far  the 
commonest  variety,  and  this  is  no  doubt  true  of  the  first  few  weeks  in  life. 

Right  inguinal  hernia  is  much  commoner  than  left,  as  the  processus 
vaginalis  closes  later  on  the  right  side. 

Most  commonly  an  inguinal  rupture  in  a  child  contains  small  intestine 
with  or  without  omentum,  perhaps  most  commonly  without.  Other  parts  of 
the  intestinal  canal  are,  however,  not  rarely  found.  We  have  many  times 
during  operation  found  the  caecum  and  vermiform  appendix  in  a  hernia,  and 
not  rarely  the  appendix  can  be  very  distinctly  felt  through  the  coverings 
without  an  operation.^  The  ovaries  in  girls  and  the  bladder  in  either  sex 
are  sometimes  protruded. 

Generally  a  rupture  is  easily  reducible,  but  often  it  is  necessary  to  make 
the  child  lie  clown  before  it  readily  goes  back  ;  it  then  often  does  so  sponta- 
neously. Violent  crying  will  sometimes  make  it  cjuite  impossible  safely  to 
reduce  a  hernia,  and  the  child  must  be  quieted  or  anaesthetised  before 
reduction. 

It  must  be  remembered  that,  though  as  a  rule  herniae  are  opaque,  a 
tightly  distended  ruptui'e  consisting  only  of  bowel,  and  that  full  of  flatus,  in 
a  thin-skinned  child  will  be  distinctly  translucent  ;  this  fact  was,  we  believe, 
first  pointed  out  by  Sir  H.  Howse,  and  we  have  several  times  seen  it. 

Various  abnormal  conditions  may  complicate  hernia  ;  thus  the  testis  may 
be  entirely  retained  or  have  imperfectly  descended  on  the  same  side.  A 
vaginal  hydrocele  or  hydrocele  of  the  cord  may  coexist  with  a  hernia,  or  fluid 
as  in  a  congenital  hydrocele  may  distend  the  sac  of  a  congenital  hernia.  The 
rupture,  of  course,  may  be  single  or  double,  and  sometimes  of  a  different 
species  on  the  two  sides.  We  have  seen  a  'funicular'  and  a  '  congenital' 
hernia  on  opposite  sides  in  the  same  child.  Children  the  subject  of  hernia 
are  undoubtedly  often  affected  with  intestinal  disturbance,  which  appears  to 
be  sometimes  at  least  due  to  the  hernia.  It  has,  however,  been  suggested 
by  Lane  that  the  hernia  is  due  to  the  intestinal  trouble,  and  it  is  undoubtedly 
true  that  marasmic  children  with  chronic  indigestion  and  irregular  and  often 
constipated  bowels  not  uncommonly  have  hernitc  which  are  not  readily  cured 
till  the  nutrition  is  improved. 

Ruptures  in  children  are  occasionally  irreducible  ;  when  this  is  due  simply 
to  straining,  as  already  pointed  out,  the  difficulty  is  easily  got  over  ;  in  other 
cases  the  hernia  may  be  obstructed  by  its  contents  as  in  adults  ;  again, 
adhesions  to  the  sac  or  to  the  testicle  or  matting  together  of  bowel  to 
bowel,  or  bowel  to  omentum,  may  prevent  reduction.  In  one  of  our  cases  a 
large  hernia  was  made  irreducible  by  the  presence  of  tuberculous  mesenteric 
glands  which  had  evidently  enlarged  after  their  descent,  and  it  was  only 

1  Vide  papers  in  the  Brit.  Med.  Jour.  vol.  i.  1887,  by  Sir  F.  Treves,  and  also  by  one 
of  the  present  writers. 
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after  removal  of  some  of  these  and  enlarj^ement  of  the  rings  that  the  rupture 
could  be  reduced  ;  the  child  recovered,  but  evidence  of  tuberculosis,  of 
course,  remained. 

It  is  somewhat  rare  for  a  hernia  to  become  strangulated  in  childhood. 
We  have,  however,  met  with  several  such  cases  ;  they  differ  in  no  respect 
from  the  similar  condition  in  the  adult,  but  considering  the  extreme  tender- 
ness of  the  tissues  in  children  immediate  ojieration  is  the  wisest  course  in 
preference  to  treatment  by  ice,  or  more  than  gentle  and  momentary  taxis  ; 
we  have  known  a  child  die  of  the  injury  done  to  a  coil  of  intestine  which 
was  reduced  before  the  child  was  seen  by  us,  and  could  only  have  been 
strangulated  for  a  few  hours.  The  youngest  cases  with  which  we  are 
acquainted  were  about  three  weeks  old.  The  sac  always  requires  opening, 
since  the  neck  itself  forms  the  constricting  part.  Sometimes  in  an  hour- 
glass sac  the  constriction  may  be  in  the  scrotum. 

The  treatment  of  hernia  in  children  resolves  itself  into  three  questions- 
first,  the  removal  of  all  causes  tending  to  produce  rupture,  such  as  cough, 
phimosis,  &c.  ;  secondly,  treatment  by  apparatus  ;  and  lastly,  operations. 

Ruptures  in  children  sometimes  get  well  of  themselves  without  treatment, 
or  simply  by  keeping  the  child  lying  down  and  avoiding  disturbance  of  its 
temper  and  bowels.  In  other  instances  circumcision  will  prevent  further 
descent  of  hernia  by  removing  the  cause  of  straining. 

Failing  these  means,  the  wisest  plan  is  at  once  to  provide  a  well-fitting 
truss,  a  matter  which  should  be  seen  to  by  the  surgeon  himself,  and  not  left 
to  an  instrument-maker.  The  truss  must  be  worn  night  and  day  without  any 
intermission,  never  being  removed  on  any  account  for  washing  or  any  other 
purpose  except  to  put  another  on  ;  this  is  necessary,  because  the  truss  is  in 
children  used  to  cure  rupture,  and  not  merely  to  palliate  it  as  in  adults.  When 
it  is  absolutely  necessary  to  change  a  truss,  the  new  one  must  be  got  ready, 
the  finger  slipped  beneath  the  old  one  to  keep  pressure  upon  the  canal  and 
then  the  truss  changed,  the  child  being  kept  on  its  back  and  soothed  to  pre- 
vent crying.  During  the  treatment  the  skin  must  be  carefully  watched  and 
kept  dry  and  unirritated  by  the  free  use  of  boric  acid  powder  ;  this  can  be 
dusted  beneath  the  truss  without  removing  it.  A  little  judicious  packing 
with  absorbent  wool  will  serve  to  take  pressure  off  any  tender  part.  Almost 
any  hernia  during  the  first  year  of  life  that  can  be  kept  up  without  once 
coming  down  for  three  months  will  be  permanently  cured  ;  after  the  first 
year  a  longer  time  is  required. 

The  ordinary  flat-pad  trusses  do  very  well  if  the  parents  can  afford  to 
frequently  renew  them,  but  they  get  stiff  and  hard,  and  the  springs  soon  rust 
and  rot  with  the  frequent  soakage  of  urine,  so  that  they  have  to  be  frequently 
changed,  and  a  duplicate  should  always  be  at  hand  in  case  of  sudden  givmg 
way.  One  descent  of  hernia  undoes  all  the  preceding  treatment ;  this  is  the 
cardinal  rule  to  impress  upon  the  mother  or  nurse.  The  inflatable  and  the 
glycerine  pad  rubber  trusses  we  have  found  useful  and  satisfactory  when 
carefully  managed,  and  they  are  not  affected  by  urine  nearly  so  rapidly  as  the 
common  truss,  but  they  require  careful  inspection  from  the  first,  as  they  are 
often  imperfectly  made,  and  flaws  or  tears  are  soon  fatal  to  them.  The  hard 
rubber  truss  is  sometimes  spoken  well  of ;  we  have  not  tried  it.  Celluloid  or 
gum  trusses  are  good.    If  from  bad  management  a  sore  is  produced  by  truss 
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pressure,  careful  padding  will  often  avoid  the  necessity  of  leaving  off  the 
truss  ;  but  with  proper  attention  and  care  that  the  truss  spring  is  not  too 
strong,  it  seldom  occurs. 

Hydrocele  and  orchitis  we  have  more  than  once  seen  as  the  result  of 
wearing  a  truss  ;  in  such  cases  we  may  be  sure  that  the  spring  is  too  strong, 
and  a  different  truss  must  be  applied.  Spica  bandages,  wool  trusses,  &c. 
are  inefficient  substitutes  for  a  good  truss.  The  pad  of  the  truss  should  be 
flat  and  not  convex,  and  peaked  trusses  are  never  required  :  the  object  is  to 
prevent  the  hernia  from  entering  the  canal,  not  merely  to  cover  up  the  rupture. 

When  a  fair  trial  has  been  given  to  trusses,  different  ones  being,  if 
necessary,  employed,  and  all  sources  of  irritation  have  been  removed  and 
still  the  rupture  cannot  be  kept  up,  an  operation  for  its  permanent  cure 
should  be  performed.  Much  has  been  written  of  late  on  the  etiology  and 
treatment  of  the  hernia  of  children.  It  is  maintained  that  inguinal  hernia 
is  always  due  to  the  existence  of  a  patent  funicular  process,  i.e.  a  pre- 
existing sac,  and  it  is  recommended  that  in  all  cases  an  operation  should  be 
performed  for  the  radical  cure  of  a  hernia  as  soon  as  it  is  discovered.  It  is 
further  asserted  that  in  true  congenital  hernia  it  is  never,  or  only  exception- 
ally, necessary  to  do  more  than  tie  up  the  peritoneal  sac,  i.e.  that  sutures 
through  the  wall  of  the  canal  are  not  required.  On  the  other  hand,  special 
operations  are- sometimes  recommended.  We  are  quite  prepared  to  admit 
that  it  is  a  great  saving  of  trouble  to  all  concerned  to  operate  on  all  cases  of 
hernia  in  children  and  we  agree  that  the  risk  is  small  and  the  results  good. 
But  there  is  some  risk  in  all  operations,  the  perfect  result  is  not  certain  and 
the  operation  is  not  necessary  to  obtain  a  cure  in  all  cases.  It  is  a  matter 
for  fair  consideration  by  parents  and  surgeon,  and  the  advantages  of  each 
method  should  be  weighed  in  each  individual  case. 

We  have  no  doubt  that  failing  cure  by  a  truss  in  six  months  an  operation 
is  called  for. 

Of  all  the  various  plans,  the  one  we  think  simplest  and  as  good  as  any 
consists  in  making  a  free  incision  over  the  canal  and  upper  part  of  the  scrotum, 
cuttmg  down  to  the  sac,  reducing  the  hernia,  closing  the  neck  of  the  sac  and 
passmg  silk  sutures  through  the  walls  of  the  canal.  To  do  this  the  sac  must 
be  opened  and  the  finger  passed  into  the  abdomen  to  make  sure  that  the 
canal  is  empty.  The  sac  is  then  cleared  all  round  and  separated  from  the 
cord  at  the  upper  part,  pulled  well  down,  tied  as  high  up  as  possible  and 
divided.  The  needle,  which  must  be  in  a  handle,  is  passed  through  one  side 
ot  the  canal,  and  guided  by  the  finger  is  brought  out  at  the  ring  ;  it  is 
threaded  with  silk  and  withdrawn,  then  unthreaded  and  passed  through  the 
other  side,  then  threaded  with  the  other  end  of  the  same  silk  and  again 
withdrawn  ;  two  or  three  sutures  are  passed  in  this  way  till  it  is  felt  that 
there  are  enough  to  close  the  canal ;  the  threads  are  then  tied.  If  the  hernia 
IS  a  congenital  one  or  of  the  congenital  funicular  variety,  as  it  so  often  is 
It  is  not  necessary  to  remove  the  whole  sac  nor  to  close  it  below  with  the 
I'n  l?f^"^-  ^  l""''^  vaginalis.    It  may,  after  hgature  above  and  divi- 

Sult  n  V^'^  P^^'-    "^'^'^'^  ^^^y  thin  and 

difficult  to  separate  from  the  cord  one  edge  of  the  sac  close  up  to  the  neck 

llcl  oft  ''T/'^  — portionTonit 

surtace  of  the  sac  pinched  up  and  transfixed  (like  threading  them  upon  a 
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skewer)  until  the  other  edge  is  reached  ;  the  needle  is  then  threaded  with  catgut 
or  silk  and  withdrawn,  leaving  the  ligature,  which  when  tied  puckers  up  the  sac 
into  closely  applied  folds  which  soon  adhere,  and  the  sac  is  thoroughly  oblite- 
rated ;  by  this  means  all  trouble  and  disturbance  in  separating  the  sac  from 
the  cord  is  avoided,  and  the  closure  is  quite  firm  and  complete.    The  wound 
should  be  closed,  and  will  heal  by  primary  union.    The  silk  requires  careful 
preparation  ;  if  not  thoroughly  sterilised,  a  troublesome  sinus  is  likely  to  form, 
and  the  suture  finally  comes  away.    We  prefer  to  select  the  particular  mode 
of  operation  most  suited  to  the  case,  rather  than  to  confine  ourselves  to  any 
one  method  exclusively.    There  is  sometimes  a  good  deal  of  swelling  after 
the  operation,  but  this  gradually  subsides  and  should  be  looked  upon  as  a 
good  sign  of  firm  consolidation.    For  the  methods  of  managing  complications 
of  the  operation  we  must  refer  to  the  ordinary  text-books,  for  undescended 
testis  to  the  chapter  on  that  subject.    An  omental  sac  may  be  met  with  :  we 
have  seen  a  very  perfect  instance.    The  management  of  such  cases  and  of 
adhesions  differs  in  no  way  in  the  child  from  that  of  similar  conditions  in  the 
adult.   After  operations  in  young  children  we  prefer  to  cover  the  wound  with 
a  couple  of  layers  of  gauze  sealed  down  with  celloidin.    This  well  supports 
the  edges,  is  impervious  to  soakage  with  urine  and  leaves  the  wound  open 
to  inspection.    It  is,  we  think,  in  all  ways  to  be  preferred  to  a  large  cumbrous 
dressing.    Some  operators  fix  the  child  in  a  sort  of  double  splint  to  prevent 
movement  and  disturbance — the  plan  seems  a  good  one,  but  we  have  not 
found  it  necessary  to  do  more  than  fix  the  child  with  draw  sheets  and 
sandbags. 

In  the  case  of  very  young  children  it  may  be  better  to  take  them  up  and 
nurse  them  from  the  first  if  they  cannot  be  pacified,  otherwise  it  is  preferable 
to  keep  the  child  lying  down  for  at  least  a  fortnight.  It  is  better  not  to  allow 
a  truss  to  be  worn  after  the  operation  unless  there  is  some  special  reason  for  it. 

The  operation  is  not  free  from  risk  and  not  always  successful ;  we  have 
had  one  death  from  peritonitis  coming  on  some  time  after  the  operation,  and 
have  had  to  operate  more  than  once  in  several  cases.  In  the  fatal  case  the 
canal  was  perfectly  closed  and  the  peritoneal  surface  almost  undimpled. 
The  cause  of  failure  is  chiefly  a  thin  and  flaccid  condition  of  the  abdominal 
muscles,  which  cannot  be  made  to  form  a  firm  barrier. 

Femoral  hernia  in  children  is  very  rare,  we  have  never  seen  a  case  ;  one 
recorded  by  Sabourin  in  a  premature  female  infant  was  readily  cured  by  a 
truss.  E.  Owen  saw  one  in  a  boy  of  10  years  out  of  748  cases  of  femoral 
hernia.^    Diaphragmatic  hernia  is  occasionally  met  with. 

Prolapsus  Recti.— Slight  degrees  of  prolapse  of  the  rectum  are  common 
in  children  and  are  often  only  transitory,  occurring  perhaps  once  or  twice  and 
not  again  ;  the  more  severe  forms  are  much  rarer. 

Prolapse  of  the  rectum  consists  in  protrusion  of  more  or  less  of  the 
rectal  wall  through  the  anus.  The  slight  and  most  common  form  is  suTiply 
a  pushing  out  of  a  ring  of  mucous  membrane,  which  is  readily  reducible  and 
often  only  comes  down  when  the  child  strains.  In  other  cases  the  whole  of 
the  rectal  coats  from  mucous  membrane  to  peritoneum  may  be  protruded. 

The  first  variety  of  prolapse  is  usually  about  half  an  inch  long  and  appears 
as  a  red  mucous  ring  with  radiating  folds  diverging  from  the  central  orifice 
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the  mucous  and  cutaneous  surfaces  shade  off  into  one  another  at  the  margin  of 
the  protrusion.  The  second  form  is  larger,  reaching  from  one  to  two  inches 
in  length,  and  is  often  conical  in  shape,  its  base  being  at  the  anus  ;  the  folds 
are  not  radial  but  annular,  running  round  the  prolapsed  part  ;  the  orifice  is 
central,  and  on  passing"  the  finger  into  it,  it  is  evident  that  the  whole  thickness 
of  the  bowel  and  not  merely  mucous  membrane,  is  involved  in  the  prolapse. 
Sometimes  this  form  of  protrusion  reaches  much  larger  dimensions,  even  six 
inches  in  length,  and  in  such  cases  necessarily  a  large  pouch  of  peritoneum 
is  carried  down,  and  this  is  more  extensive  on  the  anterior  than  the  posterior 
aspect  of  the  bowel.  In  one  case  that  we  examined  post  mortem  there  was 
a  definite  diverticular  pouch  with  a  sharp  lunated  edge  projecting  from  the 
recto-vesical  hollow  down  the  anterior  wall  of  the  rectum  ;  it  seemed  to 
us  probable  that  the  presence  of  a  coil  of  bowel  in  this  pouch  would  have 
much  to  do  with  keeping  down  the  prolapse.^  Not  only  small  intestine  but 
the  ovaries  even  may  be  found  in  this  peritoneal  pouch,  which  then  becomes 
the  sac  of  a  rectal  hernia  ;  the  characteristic  gurgling  or  the  presence  of  a 
solid  body  felt  on  manipulating  the  wall  of  the  protrusion  may  give  a  clue  to 
the  extent  of  the  disease.  Rectal  hernia  sometimes  comes  down  behind 
the  bowel,  or  may  even  protrude  through  a  gap  in  the  muscular  coats 
(Kelsey).  This  variety  of  prolapse  is  sometimes  curved  as  a  result  of 
traction  by  the  mesocolic  fold  of  peritoneum  or  the  attachment  of  the  rectum 
to  the  vagina  (Van  Buren).  In  it  also  the  mucous  and  cutaneous  surfaces 
shade  off  into  one  another,  though  the  transverse  folds  of  mucous  membrane 
on  the  surface  of  the  prolapse  may  somewhat  obscure  the  line  of  junction. 

A  so-called  third  form  of  prolapsus  recti,  where  the  upper  part  of  the 
rectum  or  the  sigmoid  flexure  is  invaginated  into  the  bowel  below  and  pro- 
trudes from  the  anus,  is  recognised  by  its  size  and  by  the  presence  of  a  sulcus 
between  the  prolapse  and  the  anal  margin.  This  condition,  however,  is  more 
naturally  considered  as  an  intussusception  than  as  a  prolapse. 

The  mucous  surface  of  the  protruded  gut  may  be  nearly  natural,  but  more 
often  is  excoriated  and  coated  over  with  a  thick  slimy  mucus  ;  it  sometimes 
becomes  congested  and  may  even  slough  from  irritation  or  constriction  by 
the  sphincter,  though  in  most  cases  the  anus  is  so  lax  and  patulous  that  the 
existence  of  a  sphincter  at  all  is  hardly  felt  by  a  finger  passed  within  the 
openmg.  Bleeding  to  small  amounts  often  occurs,  and  there  is  much  mucous 
discharge. 

The  motions  come  away  freely,  but  the  irritation  and  discharge  weaken 
the  child,  and  he  loses  flesh  and  health.  In  most  cases  the  prolapse  is  re- 
ducible With  more  or  less  difficulty,  but  often  it  returns  immediately  pressure 
is  taken  off;  in  others  it  remains  up  until  the  child  strains  from  any  cause 
and  then  redescends  ;  in  others  again  the  protrusion  after  a  time  becomes 
irreducible  from  matting  together  of  the  parts  and  from  congestion. 

Where  a  rectal  hernia  exists  it  is  subject  to  all  the  conditions  of  an 
ordinary  inguinal  hernia,  i.e.  it  may  be  reducible  or  strangulated,  &c.-  Occa- 
sionally the  prolapse  sloughs  and  fscal  fistula  results,  or  the  wall  may  burst 
in  attempts  at  reduction. 

soTt'.TweTno!™"'       ""^u  1  ^^'^^"-^^  '  ^^is  definite  pouching 

bo  lar  as  we  know,  unrlescribed  hitherto. 

-  Fide  Kelsey,  in  an  elaborate  paper  iuArc/iives  of  Pcediatrics,  1885. 
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The  causes  of  prolapsus  recti  are  many,  though  it  is  obvious  that  there 
must  be  some  weakness  of  the  sphincter  and  levator  ani  or  relaxation  of  the 
rectal  walls  in  these  cases,  or  prolapse  would  be  much  more  frequent  than  it 
is.  Any  condition  that  produces  violent  and  constant  straining  may  bring 
on  prolapse  in  a  child  predisposed  to  it.  The  child  is  generally  miserable 
and  weakly  when  seen,  but  this  is  no  doubt  partly  the  result  of  the  irritation. 
Phimosis,  contracted  meatus  urinarius,  stone  in  the  bladder,  cystitis,  con- 
stipation, diarrhoea,  worms,  polypus  recti,  violent  coughing,  &c.  all  may 
cause  prolapse.  Boeckel  believes  stricture  of  the  rectum  to  be  a  cause,  and 
in  one  case  we  found  a  tight  annular  stricture  of  the  rectum  about  one  inch 
from  the  anus  ;  this  only  admitted  the  tip  of  the  index  finger  in  a  child  ot 
about  three  years  old  ;  the  stricture  apparently  formed  the  apex  of  the 
prolapse,  and  may  possibly  have  been  the  result  rather  than  a  cause  of  the 
protrusion. 

The  diagnosis  of  prolapsus  recti  is  easy  where  the  protrusion  is  large  ; 
the  only  doubtful  point  is  what  extent  of  rectal  wall  is  included  in  it.  It 
small  it  can  only  be  mistaken  for  piles  or  polypus  ;  the  former  are  exceed- 
ingly rare  in  children  and  never  form  a  complete  ring,  the  latter  is  of  course 
a  single  isolated,  usually  pedunculated  swelling  ;  a  mistake  can  only  occur 
from  lack  of  examination.  Kelsey  lays  it  down  that  any  prolapse  over 
2.1  inches  in  length  contains  peritoneum,  while  the  presence  of  a  sulcus 
serves  to  distinguish  between  the  second  form  and  the  rectal  intussusception. 
The  direction  of  the  folds  and  the  size  distinguish  between  the  first  and 
second  varieties. 

The  treatment  of  prolapse  consists  first  in  removing  the  cause  of  strain- 
ing, next  the  child  should  be  kept  rigidly  lying  down  in  bed  ;  the  protrusion 
must  be  reduced  each  time  it  comes  down,  and  if  it  constantly  recurs  an 
attempt  should  be  made  to  keep  it  up  by  a  pad  and  T-bandage,  or  by  strapping 
the  buttocks  together  with  a  broad  piece  of  plaster.  The  bowels  should  be 
kept  easily  open  so  as  to  avoid  straining,  and  it  is  sometimes  useful  to 
support  the  sides  of  the  anus  during  defalcation  by  pressure  or  by  drawing 
the  skin  tightly  to  one  side  ;  as  advised  by  Van  Buren,  the  motions  should 
be  passed  into  a  napkin  without  the  child  being  allowed  to  sit  up. 

Enemata  of  cold  water  or  astringents,  tannin,  quassia  (2-4  oz.  of  the 
infusion),  oak  bark,  sulphate  of  iron,  &c.,  will  do  good  in  many  cases,  and  it 
is  only  the  more  severe  forms  that  are  not  cured  by  bed  and  the  means  above 
described  ;  indeed,  simple  confinement  to  bed  cures  the  majority  of  these 
children.  Should  the  prolapse  be  irreducible,  an  anaesthetic  should  be  given  ; 
if  this  fails  and  there  are  no  urgent  symptoms,  a  warm  fomentation  and 
putting  the  child,  if  old  enough,  upon  his  hands  and  knees  with  the  pelvis 
raised,  will  sometimes  succeed.  ... 

If  sloughing  occurs  the  prolapse  may  be  protected  from  irritation,  and 
dusted  over  with  boric  or  salicylic  acid,  and  kept  clean.  The  sloughing  will 
very  likely  cure  the  prolapse,  but  it  may  be  at  the  expense  of  causing  a  stric- 
ture, and  this,  if  it  is  at  the  apex  of  a  long  prolapse,  will  be  high  up  in  the 
rectum  when  the  protrusion  is  reduced. 

Failing  milder  measures,  the  actual  cautery  may  be  employed,  four  or 
five  narrow  lines  being  drawn  in  the  long  axis  of  the  gut  from  skin  margin 
to  near  the  apex. 
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Paquelin's  cautery  is  the  most  useful  instrument,  and  is  better  than  nitric 
acid  or  nitrate  of  silver.  Only  the  mucous  membrane  of  the  prolapse  should 
be  burnt  through,  while  at  the  skin  margin  the  cautery  should  lay  bare  the 
sphincter ;  sufficient  irritation  must  be  produced  to  procure  adhesions 
between  the  mucous  and  muscular  coats.  Bryant  advises  the  application  of 
nitrate  of  silver  over  the  whole  surface.  After  the  application  the  bowel 
should  be  reduced  and  a  pad  applied.  Another  useful  plan  is  to  excise 
wedge-shaped  strips  from  the  margins  of  the  anus,  including  a  little  of  the 
mucous  membrane,  the  base  of  the  wedge  being  at  the  anus  ;  the  edges  of 
the  wounds  are  then  brought  together,  and  the  resulting  contraction  supports 
the  bowel.  We  have  found  this  successful  in  a  very  severe  case.  In  severe 
and  irreducible  cases  the  prolapse  has  been  clamped  and  removed,  but  this 
should  only  be  done  as  a  last  resource  and  with  the  full  knowledge  that  in  a 
large  prolapse  the  peritoneum  will  probably  be  opened  and  the  utmost  care 
must  be  taken  to  reduce  any  rectal  hernia  that  may  exist.  If  the  peri- 
toneum is  wounded  it  must  be  carefully  closed  with  catgut  sutures.  This 
operation  is  rarely  justifiable  ;  we  have  once  done  it  but  unsuccessfully ;  it  is 
not  to  be  confounded  with  the  method  of  treating  prolapse  by  removal  of 
strips  of  mucous  membrane  in  the  long  axis  of  the  gut  by  means  of  the 
clamp,  a  method  sometimes  employed.^ 

The  bowels  should  be  open  two  days  after  operation,  as  delay  makes  the 
first  action  very  painful. 

A  very  successful  and  safe  method  which  has  been  extensively  employed 
by  our  friend  Mr.  Burgess  is  that  of  injection  of  paraffin  into  the  submucous 
tissue.  The  injection  should  be  made  under  an  anassthetic,  and  two  or  three 
tiers  of  paraffin  masses  should  be  arranged  to  act  as  shelves  one  above  the 
other  at  intervals  around  the  lumen  of  the  gut.  The  paraffin  should  have  a 
melting-point  of  about  i  io°  F.  This  method  is  much  less  dangerous  than 
removal,  and  though  it  requires  some  experience  and  care  in  manipulation, 
IS  probably  the  best  means  to  employ  in  severe  cases. 

Fistula  In  Ano  is  an  uncommon  condition  in  children,  though  we  have 
several  times  met  with  it.  As  in  adults,  it  is  apt  to  be  associated  with 
tuberculosis.  As  pointed  out  by  Mr.  Holmes,  most  of  the  fistute  are  blind 
external  ones  ;  this  is  also  our  experience.  There  is  nothing  peculiar  in 
either  the  pathology  or  treatment,  which  is  the  same  in  children  as  in 
adults.  The  abscess  is  sometimes  due  to  foreign  bodies  impacted  in  the 
rectal  wall. 

We  have,  however,  introduced  the  plan  of  dividing  the  sphincter  ani 
subcutaneously  close  to  its  attachment  to  the  tip  of  the  coccyx,  and  then 
scraping  out  the  fistula.  This  is  a  less  severe  way  of  dealing  ^ith  fistula 
than  the  ordinary  plan,  and  is  probably  sufficient  for  all  cases  likely  to  be 
met  with  in  children. 

An  ischio-rectal  abscess  may  discharge  per  vaginam,  as  in  a  case  under 
our  care  at  the  Children's  Hospital  in  1896. 

PUes  in  children  are  usually  described  as  unknown,  or  almost  so  and 
their  occurrence  is  no  doubt  very  rare  ;  we  have,  howeve;,  seen  two  cases  of 
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external  piles,  and  Ogston,  jun.,  has  recorded  a  case  in  a  child  3  days  old. 
In  another  instance  a  child  was  brought  to  us  for  bleeding-  from  the  bowel, 
and  on  examination  a  condition  indistinguishable  from  that  of  well-developed 
internal  and  external  piles  was  found  ;  this  had  been  giving  trouble  since  the 
child  was  about  a  year  and  a  half  old,  but  the  affection  was  probably  congenital. 
Light  was  thrown  upon  the  case  by  the  presence  of  a  large  partially 
degenerated  ntevus  on  the  buttock,  quite  distinct,  and  at  a  distance  from 
the  anus,  and  probably  the  case  was  really  one  of  nsevus  of  the  anus.  The 
disease  was  readily  cured  by  applying  ligatures  just  as  for  piles.  There  was 
no  niA^void  tissue  higher  up,  though  this  is  occasionally  met  with.  Ligature 
or  the  actual  cautery  is  the  best  treatment.  Howard  Marsh  and  Barker 
have  recorded  instances  :  in  one  the  patient,  an  adult,  ultimately  died  of 
hfemorrhage. 

Condylomata  frecjuently  occur  in  children  about  the  anus  or  its  neigh- 
bourhood as  flat,  sessile,  pink  or  pinkish-white  elevations,  or  sometimes  as 
large  irregular  masses.  They  are  usually  a  manifestation  of  congenital 
syphiHs,  but  sometimes,  we  believe,  simply  the  result  of  dirt  and  irritation, 
and  some  of  them  are  tuberculous.  When  syphihtic  the  local  treatment  is, 
of  course,  subordinate  to  the  general  measures,  but  dusting  over  with  calomel 
or  the  appHcation  of  black  wash  usually  speedily  cures  them.  Sometimes, 
especially  if  non-syphilitic,  they  are  more  obstinate,  and  may  require  to  be 
scraped  away  or  treated  with  the  actual  cautery,  nitrate  of  silver  or  chromic  acid. 

Polypus  of  the  Rectum  is  one  of  the  diseases  which,  though  not  abso- 
lutely peculiar  to  children,  are  by  far  most  commonly  found  in  them.  Most 
cases  of  rectal  bleeding  in  children,  apart  from  that  due  to  mere  tenesmus 
and  diarrhoea,  are  due  to  polypus  ;  hence  careful  search  should  be  made  for 
a  tumour  in  all  cases  where  unaltered  blood  escapes  from  the  bowel. 

Rectal  polypi  are  usually  pedunculated  rounded  bodies  about  the  size  of  a 
hazel  nut ;  they  are  composed  of  myxo-fibromatous  or  soft  fibro-cellular  tissue, 
or  in  some  cases  are  adenomata  ;  in  the  former  the  surface  is  smooth, 
though  sometimes  superficially  ulcerated  or  excoriated,  and  the  pedicle  is 
often  long  and  thin,  though  the  growth  in  its  early  stages  may  be  sessile. 
Adenomata  are  granular  or  warty  in  appearance.  The  anterior  wall  of  the 
rectum  about  an  inch  from  the  anus  is  the  usual  seat  of  these  growths  ;  some- 
times, however,  they  are  attached  higher  up  in  the  bowel,  and  may  be  even 
beyond  reach  of  the  finger. 

Polypi,  besides  the  loss  of  blood,  give  rise  to  irritation  and  tenesmus, 
together  with  mucous  discharge  from  the  gut,  and  frequently  to  prolapse. 
The  growth  itself  is  often  protruded  from  the  anus  during  straining,  and  is 
sometimes  mistaken  for  prolapse  or  piles  ;  examination,  however,  readily 
enables  a  diagnosis  to  be  made,  as  the  polypus  is  quite  separate  from  the 
general  mucous  surface.  The  pedunculated  form  is  best  treated  by  simple 
twisting  off,  or  a  ligature  may  be  applied  to  the  pedicle,  which  is  then  snipped 
through  with  scissors  ;  to  do  this  conveniently  the  child  should  be  antesthe- 
tised,  and  the  rectum  well  dilated  and  a  speculum  used  ;  often  during  an 
examination  the  pedicle  is  torn  through  and  the  polypus  comes  away  without 
further  trouble,  and  occasionally  the  mass  is  detached  during  defalcation  and 
passes  with  the  motion.  The  sessile  form  may  be  ligatured  or  snipped  off 
and  its  base  cauterised.    Recurrence  of  the  growth  is  improbable. 
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We  have  met  with  rectal  polypus  in  two  members  of  one  family,  and 
Cripps  relates  similar  cases. 

Occasionally  the  whole  mucous  surface  of  the  lower  bowel  is  the  seat 
of  warty  adenomatous  growths,  as  in  a  remarkable  case  recorded  by  our 
colleague  Mr.  Whitehead.  Dermoid  cysts  have  also  been  found.  We  have 
had  occasion  to  remove  a  suppurating  dermoid  cyst  from  the  ischio-rectal 
fossa  of  an  adult.    Before  operation  it  was  thought  to  be  a  simple  abscess. 

Small  superficial  ulcers  and  fissures  about  the  anus  are  common  in  dirty 
and  in  syphilitic  children,  but  they  are  more  common  at  a  little  distance  from 
the  orifice  than  actually  at  the  anus.  They  give  rise  to  pi-uritus,  but  seldom 
to  the  severe  symptoms  seen  in  adults  ;  sometimes  there  is  reflex  irritation 
of  the  urinary  organs,  frequent  micturition,  &c.  In  the  non-syphilitic  cases, 
cleanliness,  the  destruction  of  worms  or  other  irritants,  and  the  application  of 
nitrate  of  silver  are  usually  sufficient.  Menthol  has  been  recommended  for 
the  pruritus.  Tuberculous  ulcers  may  be  met  with.  Ischio-rectal  abscess  is 
not  very  uncommon,  and  should  be  opened  early ;  it  is  probably  better  to 
divide  the  external  sphincter  at  the  time  to  avoid  the  risk  of  tedious  healing 
or  the  formation  of  a  fistula. 

Rectal  ulcers  are  due  to  either  follicular  inflammation,  in  which  the 
rectum  is  involved  in  common  with  the  rest  of  the  lower  gut,  or  to  rectal 
catarrh,  tuberculosis  or  the  presence  of  a  polypus.  The  symptoms  are 
seldom  marked,  and  the  condition  is  consequently  not  often  seen  ;  vide  also 
Prolapse  and  Dysentery. 

Removal  of  irritation  and  improvement  of  the  general  condition  of  the 
intestinal  mucous  membrane  are  the  only  treatment  required. 


CHAPTER  IX 

DISEASES  OF  THE  DIGESTIVE  SYSTEM~{conU'm(ed) 


Malformations  and  Deformities  of  the  Digestive  System. 

Hare-lip.— The  upper  lip  is  developed  from  the  fronto-nasal  process  and 
the  maxillary  processes  which  in  the  normal  course  of  development  fuse  in 
front  of  the  mandibular  fissure.    Should  this  fusion  fail  to  take  place  on 


Fig  .4.-Shovvs  the  lines  of  union  of  the  face,  and  indicates  the  origin  o[/he  ^.J^^f^^f 
external  orifices  of /'^awcWIis^^^^^     hh'  the  lines  of  lateral  hare-lip;  cf,  Cf'  mark  the 
S^^^li^^:^^^^^^^  Sutton.  Feb.  .  .888.) 

K^fT.  rifles  a  sinde  or  double  hare-lip  respectively  results.  If 
:tlZT^:«t-:!Z%a..  processes  which  should  take  place  to 
s^parare  Ae  nasal  and  buccal  cavities  fails,  clef,  palate  occurs. 


Hare-lip  ^jy 

The  pnemaxilh^  are  formed  from  the  globular  processes  forming  the 
angles  of  the  fronto-nasal  or  nasal  process  ;  hence  should  the  lateral 
process  not  fuse  with  the  globular,  a  cleft  between  the  prt^maxilla  and  the 
maxilla  will  result  on  that  side,  while,  if  there  is  suppression  of  the  two 
globular  processes  or  failure  to  fuse  in  the  middle  line  to  form  the  phil- 
trum,  median  hare-lip  follows  ;  this,  though  exceedingly  rare  in  man  is 
met  with  more  or  less  constantly  in  some  mammals  in  which  the  globular 
processes  fail  to  unite  with  one  another. ^  Mr.  C.  Roberts  has  lately  shown 
us  a  child  where  the  suppression  of  the  meso-nasal  process  was  so 
at'Tlf      ^^^^^  ^^^^^  ^"^^  "°  columna  or  vomer,  or  indeed  nasal  septum 

As  to  the  actual  causes  of  such  arrest  of  development  much  controversy 
exists.  It  IS  commonly  asserted  that  frights  and  shocks  of  various  kinds  as 
well  as  strong  inaternal  impressions  of  other  sorts  occurring  about  the  time 
ot  the  development  of  these  parts,  may 
determine  the  arrest  of  growth  which 
results  in  such  malformations.  Although 
many  instances  have  been  brought  for- 
ward to  show  a  causal  relation  between 
the  two  facts,  it  is  not  clearly  established 
that  anything  more  than  a  coincidence 
really  exists. 

It  is,  however,  certain  that  in  many 
cases  there  is  an  hereditary  tendency  to 
such  defects,  and  it  is  also  certain  that 
they  are  often  associated  with  other  con- 
genital malformations.  It  is  asserted 
that  the  hereditary  tendency  is  commonly 
transmitted  on  the  father's  side. 

Various  degrees  of  hare-lip  are  found  • 
Mr.  Lucas  believes  that  congenital  ab- 
sence of  an  upper  lateral  incisor  is  some- 
times the  forerunner  of  hare-lip  and  cleft 
palate  m  a  later  generation  ;  in  some 
instances  there  is  merely  a  deficiency  of 


fcmS'^arS"     ""^'^  '""'^^  '^^^ 


 ^-J  u. 

s^r^^ir^-:^:^^-  ^^^^       -  -  --"y 

thinning  of  the  lip  whTcI  a^he  affertTn  '     .  '^^^"^  ^^ere  is  also 

mucous  membrane%ften  son^elat  fmnl  f  ^f^^^  ""'^  °f  ^^in  and 

intervening  layer  of  connective  tissur^  "  -'th  an 

anteHor^t^irficel'^L'sbtrn""^^  P^^^'--       at  the 

conditions  and  the  most  S-e  form^'  7^'''  ^^^-^^^  these 

may  exist  (figs.  25  and  26)  '^'^  °^  ^l^^'^i^X 

^^^^"^^^^y^Z:^^^  -ore  or  less  independently  of 

-  Without  any  ^^^^^2:^^^^:^ 

'  ^''■'^^  "''-^^d  Sutton.  Lancet,  February  18,  1888. 
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commonly,  however,  if  the  hare-hp  is  complete,  i.e.  if  it  extends  into  the 
nostril  on  one  or  both  sides,  there  is  also  deformity  of  the  bones,  either  non- 
union of  the  pni:^maxilla  or  single  or  double  cleft  palate.    Thus  there  may 
be  a  mere  notch  in  the  line  of  the  gum,  a  cleft  through  the  alveolar  margin 
on  one  side,  a  cleft  running  backwards,  on  one  side  of  the  nasal  septum 
through  the  hard  and  soft  palates,  or  a  double  cleft  isolating  the  pncmaxilla 
from  the  maxilUe  and  leaving  it  protruding  from  the  end  of  the  nasal  septum 
while  the  two  halves  of  the  hard  and  soft  palate  are  completely  separated  and 
the  nasal  septum  is  seen  in  the  middle  line  as  a  prominent  ridge  not  attached 
to  either  side  of  the  palate— complete  or  double-cleft  palate  ;  the  septum  is 
often  seen  to  taper  off  and  end  as  a  ridge  upon  the  upper  wall  of  the  pharynx. 
It  is  usually  said  that  cleft  palate  is  always  single,  but  the  term  may  well  be 
limited  to  those  cases  where  the  septum  is  attached  to  one  palate  process 
only     In  other  instances  the  failure  of  union  may  occur  only  in  the  soft 
palate,  more  often  in  the  soft  with  just  the  posterior  edge  of  the  hard  palate, 
^  or  in  slighter  degrees  of 

the  deformity  still  the  uvula 
alone  may  be  bifid,  or  the 
palate  perforated.  Most 
rare  of  all  is  cleft  of  the 
hard  without  cleft  of  the 
soft  palate.  We  have  once 
or  twice   seen  this  con- 
dition, which  is  apt  to  be 
mistaken  for  a  congenital 
syphihtic  or  other  lesion. 
In  some  recorded  cases  the 
uvula  has  been  absent. 

Two  other  conditions 
associated  with  hare-hp  and 
cleft  palate  respectively  are 
of  extreme  importance  as 
regards  successful  opera- 

associated  with  mental  deficiency.  , 

Sometimes  the  pr=.maxilla  carries  the  four  ■""^^  '«*;;j„Vb  h^'e- 
therefore  implanted  in  the  projecting  -^^^'^^^^^.^^^S^^lXtZ^l^^^ 
lip.    In  some  instances,  however,  one  mc.so.  tooth  \ 
nfost  commonly  the  outer  tooth  ,s  suppressed  altogethe,,  .ts  sac  g 

~S'--Very  frequently  there  is  some  ...ation  of 
:xact  t^sklon  is  in  such  cases  of  httle  importance  a.  the  fm,. 


Fig.  26.-Severe  Double  Hare-lip.    Showing  the  projecting 
prsemaxilla. 


Hare-lip  j 

Feeble  Vitality.— TYv^  deformity  of  simple  hare-lip  unaccompanied  by 
malformation  of  the  palate,  is  important  almost  solely  on  account  of  the 
disfigurement,  though  it  must  be  borne  in  mind  that  many  of  these  children 
have  other  deformities  or  are  weakly,  and,  though  without  any  actual  malfor- 
mation, do  not  seem  to  have  sufficient  vitality  to  make  it  possible  to  rear  them. 

When,  however,  the  failure  of  the  union  afifects  the  palate  as  well  as  the  lip, 
other  ill  results  follow ;  the  child  is  unable  to  suck  from  inabihty  to  produce 
a  vacuum  in  the  mouth  ;  its  nasal  passages  and  pharynx  are  exposed  to  the 
air  and  become  affected  with  chronic  catarrh,  its  tongue  is  dry  and  the  air 
entering  its  lungs  is  imperfectly  warmed.  Even  when  fed  with  a  spoon  the 
food  often  regurgitates  through  the  nose.  Hence  to  the  already  weakly  con- 
dition of  the  child  are  added  the  dangers  of  insufficient  nutrition  and  catarrh 
of  the  respiratory  tract.  It  is  not,  therefore,  to  be  wondered  at  that  only  a 
small  proportion  of  children  so  affected  survive  ;  should  they  do  so,  they  are 
subject  to  the  further  drawback  of  imperfect  and  indistinct  SDeech  It  is 
alleged  that  many  of  these  children  die  from  starvation,  which  might  be 
prevented  by  operation  ;  we  do  not  think  this  is  true  ;  we  believe  they  would 
die  m  any  case  from  simple  lack  of  vitality. 

In  those  cases  where  the  child  is  unable  to  suck,  it  should  be  fed  in  an 
upright  posture,  when  the  milk  is  less  likely  to  regurgitate  though  the  nose, 
or  one  of  the  special  obturator  teats  devised  by  Mr.  Mason  and  others  em- 
ployed ;  probably  the  best  of  these  is  Oakley  Coles'  rubber  teat 

The  treatment  of  hare-lip  is  necessarily  purely  operative  ;  several  impor- 
tant questions  have,  however,  to  be  considered  in  each  individual  case  First, 
It  is  clearly  of  no  use  to  operate  on  an  infant  that  is  incapable  of  living  from 
the  presence  of  some  other  deformity  incompatible  with  life,  nor  in  cases 
where  the  general  health  of  the  child  is  feeble  and  it  is  losing  weight  sfnce 
union  of  the  wound  would  not  take  place.    No  operation  then  fhould  b^  done 

^h^rb^avolded.'^  ''''''  '  ^^--"^  a  to^^: 

A^e/or  operation.-Next  comes  the  question  of  the  best  age  for  operation 
On  the  one  hand  it  must  be  borne  in  mind  that  there  is  a  certain  amount  of 
risk  attending  the  necessaryloss  of  blood  and  the  shock  in  a  very  young?n?anf 

tl^  ckf  m  t°h  Tio  r  -  -vere,  the  e^^Jclo^  4' 

r.n!      1,        P  moulding  the  subjacent  parts  into  their  natural 

shape  will  be  greater  the  younger  the  child  and  the  softer  the  tissues    As  has 


e 
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life.    Our  own  preference  is  not  to  operate  before  a  month  in  single  hare-lip, 
nor  before  six  months  in  severe  deformity. 

In  view  of  the  recommendations  made  of  late  years  to  operate  at  much 
earlier  ages  in  both  hare-lip  and  cleft  palate,  and  to  change  the  order  of 
operation,  we  have  asked  our  colleagues  at  the  Children's  HosjD.tal,  Messrs 
Montgomery  and  Ray,  and  our  old  friend  Mr.  Murray,  of  Liverpool  all 
surgeons  of  large  experience  in  this  subject,  to  give  us  their  views  on  both 

"^''^iTregards  hare-lip,  Mr.  Ray  says,  '  I  prefer  to  operate  in  no  case  under 
one  month  old,  incomplete  single  hare-lip  at  one  month,  complete  single 
hare-lip  at  two  months,  double  hare-lip  at  the  4th-6th  month. 

Mr  Ray's  opinion  therefore  coincides  with  our  own.    Mr.  Montgomery 

holds  the  same  views.  .      „  ^     •  ^  Mr.r-r^ 

Oteration.-W  is,  in  our  opinion,  much  better  in  all  cases  to  g^ve  chbro- 
forn.  for  the  operation.  The  coronary  arteries  should  then  be  controlled  by 
bTdog  forceps  or  finger  pressure,  and  the  lip  very  freely  detached  from  the 
mS  the  dissection  being  carried  far  outwards  along  the  jaw  upwards 
nearly  Jo  the  lower  margin  of  the  orbit,  and  inwards  and  upwards  so  as  to 
freely  detach  the  ate  nasi  from  the  subjacent  bone. 

The  extent  of  the  separation  will,  of  course,  depend  upon  the  seventy  of 
thelase -  tut,  as  a  rule,  failure  is  more  often  due  to  insufficient  separation 

n^e  irdmg  dti'ng  th^s^part  of  the  operation  is  often  free,  but  is  easily 

conIonX  p?essure,lnd  s^ps  -mediately  after  the  s^^^^^^^^^^ 

for  this  reason  we  sometimes  pare  the  edges  of  the  cleft  befo-  Jree  ng  th^^ 

secm^dly,  that  the  highest  suture  .s  ""^^^'^^^.^to     nenfng  of  the 
^^r^*iX"o^sr;ru  u  e^n"^^n:«anfu„dl  (mucous)  surface 
hp  'this  1«  than  anything  else  prevents  th^^apP—     an  u. 

brane  ;  the  intermediate  ones  may      only  supeificial.  .^^^^.3,. 

Silver-wire  sutures,  usually  about  thi.e  -  ^^^f  „,ole, 
hair  stitches,  will  be  found  very  successful,  and  are,       tni  , 

^^^^-hp  pins  are  hardly  ever  --sarj,  a^^M      ^ -^^^^ 
possible  to  avoid  it.    ^e  have  not  used  them  ^^^^^        We  used  sometimes 
separated  from  the  upper  jaw  ^^^^^r^^^^^^^^^'^  ition  while  the  rest  of  the 
to  put  pins  in  temporarily  to  keep  -  P^;^^;"^;^!  ?",  end  of  the  opera- 


Hare-lip  j  g  ^ 

of  repair  is  feeble,  the  sutures  should  be  left  in  longer.    Some  surg-eons 
prefer  s,lk  or  gut  sutures.  The  first  stitch,  if  pins  are  not  used,  should  fe  pu 
in  opposite  the  prolab.al  margin  ;  this  answers  the  double  purpo  e  of  con 
o  hng  the  coronary  artenes  and  of  fixing  the  level  of  adjustment  of  the  two 
sides.    If  forceps  have  been  used  for  controlling  the  bleeding  thev  should  Z 
removed  just  before  putting  in  the  stitches  °^eeaing,  they  should  be 

Some  surgeons  apply  a  strip  of  strapping  over  the  lip  after  the  operation 
or  use  a  Hainsby's  truss  ;  neither  is  necessary.  We  prefer  to  dust  2t\lT  k 
over  with  boric  powder  and  leave  it  exoosed  P'^*^.^*°.d"f  .the  wound 

beneath  the  plaster  ^  ""^  ""'on 

care  must  be  taken  lo  preven  <  >"  such  case 

3U.U.S.  ,„  .03.  cases!  .rei^rs  1^^::]^:^^/-^^ 


A 

Fig.  27— Methods  of  Operating  for  Hair-lip. 


Che'::";;  Tzztl^:,  tz^'j  t-^'  ^-"^^-^  .0  .he 

no  injury  is  done  lo  the  lip        ^  ™^  watch  kept  that 

each  ^Le-^t^be  rt^/^etrf  t  '^'^"^        -  f"""-  ■ 

answering  in  all  cases  :  '°       special  needs,  no  one  method 

bro;hT^:;etr  Tws  jro:s,::3:s'^ 

operal.on).   A  fits  to  A.    B  to  B  '  "«  ^est  (Owe„-s 

°f  Uverpool.    M.^Sh-'^rmSra^t- f  ™  ^  ^-^o'" 
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In  double  hare-lip  two  special  difficulties  have  to  be  met,  the  management 
of  the  pi-ielabium  and  of  the  pricmaxilla.    The  prtclabium  may  be— 

I.  Pared  at  its  sides  and  free  extremity  so  as  to  make  a  semicircular  or 
tongue-shaped  flap  which  is  fitted  between  the  upper  parts  of  the  two  lateral 
flaps,  these  having  been  previously  pared. 

-y  If  long  enough,  the  preelabium  may  be  brought  down  to  make  the 
central  part  of  the  lip,  being  pared  only  at  its  sides,  and  the  lateral  flaps  are 
then  fitted  to  it  instead  of  to  each  other. 

3.  The  central  flap  may  be  removed  altogether,  and  the  two  sides  brought 
together  throughout  their  whole  length. 

4  The  prtT^labium,  having  been  dissected  away  from  the  prsmaxilla,  may 
be  doubled  upon  its  base  and  turned  up  to  form  a  columna  for  the  nose. 
The  first  and  second  of  these  plans  are  the  most  generally  useful. 

The  prasmaxilla  in  some  cases  may  be  pushed  gradually  backwards  by 
constant  pressure  with  a  pad  before  the  hare-hp  is  operated  on,  or  it  may  be 
forcibly  pushed  back  at  once  ;  this  is  open  to  the  objection  pointed  out  by 
F.  Mason,  that  the  wedging  back  of  the  pra^maxilla  may  tend  to  keep  open 
the  cleft  in  the  palate.    Removal  of  a  wedge-shaped  piece  from  the  septum 
nasi  or  of  lateral  pieces  from  the  pra^maxiUa  is  a  plan  sometimes  adopted 
The  method  we  prefer  where  the  pra^maxilla  cannot  be  covered  ^^J^  f^^ 
out  the  bone,  leaving  the  muco-periosteum  to  preserve  ^^^^^^^^^^^^ 
and  then  bring  the  lip  together  ;  ^  this,  we  think,  is  certamly  better  than 
Entire  removaf  of  the'prJmaxilla,  which  produces  flattemng  of  the  hp^ 
Where  the  prsemaxilla  is  turned  upon  a  vertical  axis  ^^/^^^    ..fbe  unUed 
forwards  it  may  be  forcibly  rotated  into  position,  but  if  the  hp  can  be  united 
o^r  the  projection  the  prominence  will,  as  already  pointed  out,  soon 

'"Any  notch  left  at  the  free  margin  of  the  lip  or  at  the  nostnl  cari^  usually 
be  closed  by  a  subsequent  operation.    Should  primary  ""'^j/^^^^^^^^^^ 
an  aU^mptlhould  be' made  at  once  to  P---/--f  ^j;,i^^red  o  ^ M 
putting  in  fresh  sutures,  or,  if  the  tissues  are  too  soft  f;':d^;"^^j7'^J;°i,iid's 

attenip.  should  be  put  cffun.il  the  health  ,s  ,mprov-ed  ^^^^Iry  ^h.r 

^e=ot  u^'eTfi:;^^^^^^^^  - 

flattening  of  the  nostril,  which  is  ^°"^^times  d  fficdt  o^^^^^^^^  .^^^^^ 

no  doubt  this  is  true  in  the  complete  forms  of  hare-hp. 


1  This  method  was  introduced  by  Sir  W.  Fergusson. 


Cleft  Palate  1 8^ 

Here  a  brief  account  of  the  modes  of  treating  the  deformity  can  alone  be 
given. 

There  is  no  doubt  that  a  great  change  of  opinion  has  taken  place  with 
many  surgeons  as  to  the  time  and  order  of  operations  for  cleft  palate,  and 
the  tendency  is  to  recommend  operation  on  the  palate  before  doing  that  on 
the  lip.  It  is  said  to  be  wise  to  close  the  palate  '  between  the  age  of  two 
weeks  and  three  months  '  (Owen). 

Owen,  following  Brophy,  has  been  led  to  think  that  the  risk  of  shock  has 
been  exaggerated,  that  the  greater  adaptability  of  the  tissues  gives  such 
advantages,  and  that  results  as  regards  localisation  are  so  much  better  that 
the  operation  should  generally  be  done  within  three  months  of  birth  He 
however,  gives  no  statistics  of  results,  and  only  describes  a  single  case. 

Brophy's  plan  is  described  as  consisting  in  forcibly  pressing  together  the 
maxilte  after  paring  the  edges  of  the  cleft,  and  if  this  is  impracticable  the 
maxillifi  are  divided  horizontally  till  the  palate  processes  can  be  brought 
together.  They  are  held  in  position  by  thick  wire  sutures  passed  through 
the  base  above  the  alveolar  processes  and  fixed  by  lead  plates.  These  wires 
are  left  in  for  three  or  four  weeks.  The  edges  of  the  cleft  are,  of  course 
sutured  in  the  ordinary  way.  ' 

We  have  no  experience  of  this  method.    Before  these  very  early  and 
severe  operations  are  recommended  further  information  is  required  as  to  the 
condition  of  the  patient  at  the  time,  the  result  as  regards  union  of  the  palate 
and  especially  as  regards  the  lips  and  condition  of  the  child  a  year  or  more 
^'l  7    y^"""^  to  this  method,  but  it  is  a  subject  on 

which  detailed  information  may  or  may  not  show  that  we  have  been  unduly 
cautious  In  our  experience  very  few  of  these  children  are  seen  either  of 
those  who  have  or  have  not  undergone  operation  still  living  after  six  years 
of  age,  and  we  believe  that  the  number  who  survive  in  any  case  to  adoles- 
cence IS  very  small. 

Our  colleagues  Messrs.  Montgomery  and  Ray  tell  us  that  they  are 
inc  ined  to  favour  operation  on  the  palate  before  that  on  the  lip,  and  to  do  it 
m  the  first  few  months  of      Provided  the  child  is  strong  and  h^^^^^^^ 
seems  doubtful  whether  Brophy's  plan  greatly  assists  the^pproximatmn  of 
the  posterior  part  of  the  hard  palate.  nuauon  or . 

Mr.  Montgomery  would  operate  in  easy  cases  at  six  months  •  in  se\'erp 
cases  at  from  twelve  to  eighteen  months.  ' 

Mr.  Ray  would  operate  on  cleft  of  the  soft  palate  alone  at  six  months 

Mr.  Murray  advises  : 

abouuwotts  old"  ™^  —  a' 

2-  As  a  rule  to  operate  upon  the  lip  before  the  palate. 

during  W:'cTrth?™ld\h^^^  -  'lo- 

■nore  mobile  struct^e  ™  ""^  S^^'  ^ 
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The  actual  results  at  Pendlebury  and  Liverpool  justify  us  in  advising 
caution  in  operating  in  cases  of  cleft  palate  at  an  early  age,  and,  as  already 
stated,  the  question  is  to  be  considered  as  still  sub  judice. 

In  earlier  operations  the  risk  both  of  failure  of  the  operation  and  of  the 
child's  life  is  much  greater.    We  have  operated  earlier  than  the  time  we 
have  advocated  in  slight  cases,  but  are  not  inclined  to  attempt  closure  of  a 
severe  case  of  cleft  of  both  hard  and  soft  palate  earlier  than  eighteen  months 
to  two  years  at  soonest.    We  are  inclined  to  say  that  operatron  for  cleft 
palate  in  cases  where  both  hard  and  soft  palates  are  involved  is  done  quite 
soon  enough  if  performed  at  the  end  of  the  second  or  in  the  third  year.  No 
doubt  a  cleft  of  the  soft  palate  alone  may  be  closed  at  almost  any  time,  bu 
we  do  not  think  it  is  wise  to  divide  the  operation  into  two  stages.    As  in  all 
plastic  operations,  care  must  be  taken  that  the  child  is  m  good  health.  The 
other  general  rules  to  be  observed  are  :  the  edges  of  the  cleft  must  be  freely 
pared,  all  tension  must  be  carefully  avoided,  the  muco-periosteum  must  be 
Aoroighly  loosened  at  the  junction  of  the  hard  and  so  t  palates  in  cases  of 
deft  of  the  velum  alone,  no  hard  food  must  be  given  ti  1  union  is  complete 
and  i?  the  operation  is  only  partially  successful  or  fails  altogether,  another 
attempt  should  be  made  at  the  end  of  three  months. 

StaihvlorapJiy,  or  the  operation  for  closure  of  a  cleft  of  the  soft  palate 
confis^tteVlJanng  the'edges  of  the  cleft  tl-ughout,  then  a  sufficien 
number  of  sutures  are  passed,  and  next  the  attachment  of  the  soft  P^la  e  to 

tln^t  thp  roof  of  the  pharynx  is  almost  horizontal  ;  in  this  position  11^ lu 
m  in  the  following  way    a  sligntiy  ^^  .^^  ^^  .^^ 

.ade  through  *e  jc  pe^^^^^^ 

cl^f'u/r  IdU  *e  bone  aU  ™„d       --no.  aU 

the  clef,  so  that  the  soft  parts  are  qm.e  f'«  ^"^                  '  ^,^^,^,^3 

the  sutures  together  u,  the  eft  hand,  *e  Palate  k  le  i  ^^^^^ 

and  outwards  from  the  incsion  already  made  until  '"^  .   ;  „.^|, 

palati  are  freely  divided  and  the  7'"-  '^^  j;'\^^;„i„fngl  .he  pillars 

rfttt:^:.""^^^^^^^^^^^ 

,         U„ow.edge  of  .h,.  n,o,t  si,np..  p.a.,  wc        i.Kl.„c<,  .0  our  co,,e,gu.  Mr. 
Hardie.    Reverdin's  needle  would  also  do. 
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incisions  after  twisting  up  the  wires.  A  minute  or  two  is  then  given  up  to  firm 
pressure  with  a  sponge  upon  the  palate,  so  that  all  bleeding  may  be  stopped. 
Finally,  the  wires  are  twisted  up  :  we  usually  begin  with  the  middle  wires, 
as  they  bear  tension  best.  The  ends  are  then  cut  short,  the  cleft  inspected 
to  see  that  the  lips  are  accurately  adjusted,  and  that  there  is  no  tension,  and 
the  gag  is  then  removed.  We  often  free  the  muco-periosteum  from  the  bone 
before  passing  the  sutures. 

Various  modifications  of  the  operation  are  of  course  well  known,  and  will 
be  found  described  in  the  general  text-books. 

Durmg  the  operation  it  is  important  to  avoid  the  use  of  sponges  as  long 
as  possible,  since  mopping  out  the  pharynx  much  increases  the  amount  of 
secretion  poured  out. 

The  after  ireatment.~Th&  hands  must  be  carefully  secured  to  avoid 
mjury  to  the  palate,  and  no  solid  food  should  be  given  for  a  week.  Many 
surgeons  give  nothing  by  mouth  at  all  for  forty-eight  hours,  and  feed  the 
patient  by  enemata.  Others  allow  milk  from  the  first,  and  sops  after  two  or 
three  days  ;  others,  again,  allow  soft  solids  from  the  first  ;  probably  it  is  better 
to  restrict  the  diet  to  milk  for  two  or  three  days  and  then  allow  soup  and 
sops  till  the  end  of  the  week  ;  after  this  the  ordinary  diet  may  be  gradually 
resumed,  avoiding  of  course  any  hard  or  irritating  material.  The  stitches 
we  usually  leave  to  take  care  of  themselves,  and  nothing  more  is  seen  of 
them  ;  the  child  probably  spits  them  out.  If,  however,  they  are  setting  up 
irritation,  or  if  after  a  few  weeks  they  have  not  come  away,  they  should  be 
removed.  Any  little  granulating  point  or  small  perforation  left  at  the  anterior 
extremity  of  the  cleft  will  usually  heal  up  of  itself;  if  it  does  not  do  so,  the 
application  of  nitrate  of  silver  will  sometimes  succeed,  or  in  other  cases  a 
second  little  operation  may  be  required. 

Only  one  mode  of  performing  the  operation  of  Uranoplasty,  or  closure 
of  a  cleft  of  the  hard  palate,  will  be  described  here  ;  in  our  experience  it  is 
much  more  successful  than  the  other  plans,  and  if  it  fails  there  is  less  difficulty 
in  a  second  operation  than  after  the  so-called  osteoplastic  method 
cleft  fhrn'"?,"  ^y'"^<^<^-Mwsteal  faps  consists  in  paring  the  edges  of  the 
m^^^l^T^  '^'"'^''''^  l"''''^""  "^^^^  "Midway  between  the  alveolar 
Th  ?  is  an  a'/f  ^'-^  ''''  ^^^^^^  ^own  to  the  bone. 

neHn!/  '-i&e  in  making  the  lateral  incision  for  raising  the  muco- 

pe  o  teum  quite  close  down  to  the  alveolus,  in  that  by  so  doing  fhe  lZine 

tSl  solitt  nrnf":i  °'       ^^^^^^^      ^-'d  the  risk  of  longi- 

II  db/^  The^  H       T''"''  """^^  ^^"^^  troublesome 

cleft  k  fi'  muco-periosteum  between  the  incision  and  the 

clef  then  stripped  off  the  bone  with  a  blunt  raspatory  completdy  mto  he 
clef   hroughout  its  whole  length  ;  this  must  be  done  most  thorouih^^  so 

mo  e  hTn  carrl'^nr  Ti"       '^P^'  '         riot  b  S 

opef^^ru^o^t^s^^p^^^^^^^^^^^^^^^^  -n  passed  as  in  the 

paring  tSrelTfi^Tt" then  r  ^^^^^^  P^^^  P^- 

before'  tw  st  ^  th/  U^^^^^^^^  '3    "  "'""^  "'^^^'"^  "^^^1- 

then  the  flaps  raised  and  4 J  "'-'-^""Pl^^sty  the  edges  are  first  pared, 

aps  raised,  and  lastly  the  sutures  are  passed  and  twisted  up. 
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The  shape  of  the  palate  arch,  already  alluded  to,  is  of  importance  ;  the 
hioher  and  narrower  the  arch  the  easier  in  most  cases  is  the  closure  of  the 
cleft,  since  there  is  proportionately  more  tissue  to  draw  across  the  gap 

In  some  children  the  cleft  is  so  wide,  that  is,  the  failure  of  growth  of  the 
palate  processes  is  so  marked,  that  it  is  impossible  to  close  the  openmg  by 
Oie  ordinary  plastic  operation  ;  in  such  cases  Davies-Colley's  or  the  flap 
rnethod  may  be  tried,  or  an  obturator  may  be  fitted  to  the  gap.  Operation 

"'r^^VrnlLtX^^^^^^  be  lessened  by.  operation^  even 

though  complete  closure  is  impossible  ;  a  smaller  obturator  is  then  sufficient 
ObturaTo^rs  are  liable  to  increase  the  size  of  the  opening  by  pressure 

unless  carefully  managed.  ^ 
The  results  of  the  operatioii  are,  m  successful  cases,  that  the  po\Ner  o 
swa^fwi^     mFoved,  the  food  no  longer  tending  to  pass  into  the  nasa 
'^::Z  L  te'ndenc;  to  pharyngeal  catarrh  is  |e-ene  •  J^-  - 
improved  by  the  operation  itself,  but  closure  of  the  ^^^J.^^;^^^;;;^^^^ 

Haward  by  loosening  the  muco-penosteum  and  -^^^H^Z'otZ"^! 
of  the  wound  are  then  brought  together  so  as  to  lower  the  p.tch 

-xSe  for»s  of  congenital  malfornration 

of  the  hps  require  little  -^l^^^^^tT^  rarity,  but  does  occur  ; 

A  median  fissure  ot  the  uppei  up  i  prefrontal 
it  results  from  complete  suppression  of  *e  \ower  Pa^^^^^  Mr.  Reginald 
process,^  or  lack  of  development  of Jhe  median  po  tion.  g^ 
Smith,  of  Warrington,  informs  us  that  he  met  with 

summer  of  1898.    ^Vide         J"  ^/jj^^^i^    been  met  with,  as  well  as  a 

Cleft  of  the  lower  lip  has  occasionally  j 
pecuUar  mammillary  projection  on  ead.  side  of  the  -iddl 
instance  the  cleft  ran  downward  fr^^^J^^^^J^^f  ^.^'  mtal  sacculi  existed  in 
quoted  by  Mason  as  having  seen  a  ^^^^J^^'^^'^^l^,  ^ase  is  recorded  by 
the  lower  lip  in  four  members  of  o^e  ^amdy    A  irnila  ^^^^  ^^^^^ 

Sympson  in  the  '  Brit.  Med.  Jour.'  December  9,      -      ^^^^  ,ecording 
xnore'than  one  of  these  cases     Mr.  Wool«      Pl>       ^^^  ^^^^^^ 
two  of  these  cases  in  the  'Lancet'  .(^eb'uaiy  n,  9 
association  of  these  papillary  ^\-^'^}"^,^^^^^  mouth  is 

out  that  the  processes  f  ^ ,  f  °       3^  f^^ove  gro^^^^^        lack  of  pressure 
closed,  and  may  possibly  be  the  ^e^^l  ^^^^^^^^^^^  ^    ^^^^  „,o,,th,  is  usually  uni- 
Macrostoma,  or  congenital  ^"^^^^^^^^^^^  not  hereditary  ;  it  may  be 

lateral,  occurs  most  „  lecres. 
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Fig.  28. —Macrostoma  on  the  left  side,  with  a  faint 
scar-like  mark  leading  up  towards  a  depression  at 
the  base  of  a  well-marked  supernumerary  auricle. 
(Mr.  Southam's  case,  see  p.  191.) 


Macrosioina- 

associated  with  branchial  fistulse  and  supernumerary  auricles,  together  with 
hare-lip,  as  in  a  case  of  our  own.    In  Guersant's  case,  figured  by  Mason  in 
'  Surgery  of  the  Face,'  the 
deformity  was  bilateral  and 
clearly  due  to  failure  of  union 
of  the    superior  maxillary 
with  the  fronto-nasal  and 
external  nasal  processes,  i.e. 
persistence  of  the  lachrymal 
fissure.'    In  the  more  usual 
form  it  is  a  persistence  merely 
of  the  great  buccal  aperture 
from  incomplete  fusion  of 
the    superior    and  inferior 
maxillary  plates,  i.e.  of  the 
maxillary  process  of  the  pte- 
rygo-palatine  arch  and  the 
lower  part  of  the  mandibular 
arch  from  which  Meckel's 
cartilage  and  the  lower  jaw 
arise.    The  condition  is  easily  remedied  by  paring  and  uniting  the  edges 
of  the  fissure  to  the  required  extent. 

Macrocheiiia,  or  enlargement  of  the  lips,  is  occasionally  met  with  as  a 
congenital  condition  due  to  lymphatic  overgrowth  or  enlarged  mucous  glands 
{cf.  also  N^vus).  When  the  deformity  is  sufficiently  serious  to  require  treat- 
ment, a  part  of  the  lip  may  be  removed  either  by  taking  out  a  wedge-shaped 
piece  of  the  whole  thickness  of  the  lip  or  by  splitting  the  lip  and  removing 
a  part  of  its  thickness  and  afterwards  stitching  together  the  edges  of  the 
mucous  membrane. 

The  more  common  acquired  macrocheiiia  or  'thick  lip'  is  usually  due  to 
a  chronic  lymphangitis  which  is  frequently  seen  in  tuberculous  children 
Kepeated  attacks  of  acute  or  subacute  inflammation  of  the  lymphatic  vessels 
leave  a  permanent  thickening  of  the  lip  behind-a  condition  analogous  to 
elephantiasis.  ^ 

Microstoma,  or  congenitally  small  mouth,  is  occasionally  seen,  and  even 
complete  closure-a/rm«.  This  is  treated  by  enlarging  the  opening  to  the 
necessary  extent,  stitching  together  the  mucous  and  cutaneous  borders,  and 
at  the  corners  bringing  a  flap  of  mucous  membrane  across  the  angle  to  the 

afto";  nl      \  '  °f  "^^y     performed  in  cases  of  cicatricial  contraction 

attei  ulceration,  burns,  &c. 

In  very  rare  cases  the  tongue  is  congenitally  absent. 
sur^L'Trr  ^^^^'■'^'^y'  not  neariy  so  common  as  it  is  populariy 

thifre nn         '  "  T""^"'-""     cong^r^^.^X  shortness  of  the  fra^num^  Whe  e 
^.s  really  exists  the  tip  of  the  tongue  is  so  tied  down  to  the  floor  of  the 
.mouth  and  inner  surface  of  the  jaw  that  it  cannot  be  protruded'  and  suck 
^  materially  interfered  with  :  slighter  degrees  of  the  deformit^  often  exis^ 

practically  immobile  (anchyloglossus).    Tongue-tie  is  easily  recognised 
>  Vide  also  figs,  in  Forster's  Missbildtmgen  des  Menschen. 
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by  pushing  up  the  tip  with  the  finger  in  the  child's  mouth  ;  its  treatment 
consists  in  snipping  through  the  edge  of  the  frainum  with  a  pair  of  blunt- 
pointed  scissors  and  then  tearing  the  rest  with  the  finger  nail  while  the 
tongue  is  pushed  upwards.  The  division  should  be  made  near  the  jaw,  and 
should  not  be  too  free,  or  possibly  the  ranine  vessels  might  be  injured,  or  even 
it  is  said  '  tongue-swallowing '  occur,  from  loosening  of  the  tongue  muscles 
in  the  child's  subsequent  efforts  at  sucking.  A  more  probable  danger  is  the 
occurrence  of  cellulitis. 

Sometimes  the  tongue  is  malformed,  cleft  in  the  middle  line,  or  even 
trilobed,!  muscles  of  one  side  may  be  deficient,-  e.g.  as  sometimes 

in  facial  hemiatrophy. 

Sublingual  cysts  may  develop  in  the  median  line  between  the  genio- 
hyo-glossi  as  a  result  of  persistence  of  the  lingual  duct  which  runs  from  the 
foramen  caecum  towards  the  isthmus  of  the  thyroid  ;  the  cavity  of  these 
cysts  is  lined  with  epithelium  and  contains  fatty  material  ^  {vide  p.  192). 

»lacrofflossia  is  the  term  appUed  to  a  congenital  affection  of  the  tongue 
in  which  the  normal  lymph  spaces  are  greatly  enlarged  and  there  is  also  an 
overgrowth  of  the  connective  tissue  of  the  part ;  there  is,  in  fact,  congenital 
lymphangiectasis.  The  result  of  this  is  great  enlargement  of  the  tongue, 
which  may  be  kept  protruded  from  the  mouth  to  varying  degrees,  and  by  its 
bulk  and  unwieldiness  interferes  with  sucking  and  breathing.  We  have  also 
met  with  slighter  degrees  of  the  same  condition  affecting  only  the  subhngual 
tissue  and  resembling  ranula.  Associated  commonly  with  macroglossia  is 
hygroma  or  one  form  of  'hydrocele  of  the  neck.'  This  is  simply  a  similar 
condition  of  the  lymphatics  of  the  floor  of  the  mouth  and  upper  part  of  the 
neck.  It  appears  as  a  soft,  doughy  swelling  in  the  submaxillary  region,  and 
may  reach  a  large  size,  occupying  the  greater  part  of  the  sides  and  front  of 
the  neck  {vide  chapters  on  Tumour  Growth  and  also  N^vus). 

In  severe  cases  these  conditions  rarely  admit  of  successful  treatment,  the 
children  are  generally  marasmic  and  often  otherwise  malformed.  Removal 
of  part  of  the  tongue  with  scissors  or  excision  of  a  wedge  from  it  with 
subsequent  closure  of  the  gap  may  be  attempted.  Galvano-puncture,  electro- 
lysis, setons,  and  injections  are  all  worth  thinking  of,  and  pressure  and 
astringents  are  said  to  have  done  good  in  some  instances  Our  friend  Mi. 
Howlett,  of  Hull,  has  recorded  a  most  successful  case  of  the  treatment  of 
macroglossia  by  electrolysis.  The  case  was  a  very  severe  one,  but  repeated 
applicftions,  twenty-six  in  all,  completely  cured  it  {coide^  Quarterly  Meto 
Journal,'  October  1896).  It  must  be  remembered  that  hygroma  sometimes 
spontaneously  disappears.  _  , 

Slighter  degrees  of  the  deformity  are  occasionally  met  with  in  older 
patients  :  in  them  the  condition  has  a  less  obvious  ^^^^^^^ /^f^^j'^'^ 
lymphatics,  and  appears  to  be  sometimes  mere  overgrowth  of  the  mucous 

^Tul^t t^^ult  of  occlusion  of  a  mucous  duct  and  the  formation 
of  a  retention  cyst,  rarely  it  is  due  to  obstruction  of  a  subl.ngua  salivary  duct 
U  areears  as  a  bluish-grey  translucent  swelling  beneath  the  tongue;  it 

1  Barling,  Brit.  Med.  Jour.  December  5,  1885. 

•i  Cholet  in  Dillard's  Maladies  de  I' Evjance. 

5  Bland  Sutton,  Bnt.  Med.  Jour.  February  27,  1886, 
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is  soft,  fluctuant,  and  painless,  but  produces  deformity  from  pressure  of  the 
tongue  upwards  and  the  floor  of  the  mouth  downwards,  and,  if  large,  interferes 
with  speech  and  deglutition.  The  swelling  contains  a  clear  glairy  fluid  like 
white  of  egg.  Ranula  may  be  treated  by  excision  of  a  part  of  the  cyst  wall 
or  by  passage  of  a  seton  through  it  ;  both  methods  are  frequently  successful, 
but  sometimes  fail ;  if  they  do  the  greater  part  of  the  cyst  wall  should  be 
clipped  away  with  scissors  and  the  surface  remaining  be  well  scraped  or 
rubbed  over  with  solid  nitrate  of  silver.  Relapse  is  believed  to  be  sometimes 
due  to  the  cyst  being  multilocular.  Rarer  forms  of  ranula  are  said  to  be  due 
to  enlargement  of  a  bursa  beneath  the  mucous  membrane  (bursa  of  Fleisch- 
mann),  or  of  the  one  between  the  genio-hyo-glossi  muscles — these  may  con- 
tain melon-seed  bodies.  Ranulfe  connected  with  the  submaxillary  duct  have 
often  been  described,  but  their  existence  is  more  than  doubtful  ;  the  duct  can 
always  be  made  out  lying  on  the  surface  of  the  cyst.  Congenital  dermoid 
cysts  in  connection  with  the  branchial  clefts  are  sometimes  met  with  in  the 
floor  of  the  mouth  :  they  may  attain  a  large  size  or  remain  stationary  for 
years  ;  they  contain  the  usual  sebaceous  matter,  hair,  &c. 

A  form  of  cyst  arising  in  connection  with  the  lingual  duct  which  runs 
from  the  foramen  caecum  towards  the  hyoid  bone  has  already  been  men- 
tioned. It  is  due  to  persistence  of  the  pharyngeal  diverticulum  from  which 
the  thyroid  gland  is  developed,  the  thyro-glossal  duct.  Vide  'Median 
Fistulae  of  Neck,'  p.  192.  The  dermoid  and  bursal  cysts  are  to  be  treated 
by  excision  or  by  free  incision,  with  scraping  and  subsequent  drainage  • 
in  some  cases  the  cyst  requires  dissecting  out  through  an  incision  below 
the  jaw. 

We  have  met  with  a  salivary  calculus  in  a  child. 

other  Affections  of  the  Tongue.  -Papilloma  and  condyloma  of  the 
tongue  are  not  rarely  seen,  as  ^\  e^  as  nxn'i  and  mucous  retention  cysts 
I  apillomata  may  be  snipped  off,  condylomata  require  of  course  specific 
treatment,  mucous  cysts  should  be  treated  like  ranula. 

Nc-evus  of  the  tongue  is  not  rare  {vide  chapter  on  N^vus) ;  puncture  with 
the  actual  cautery  is  usually  the  best  treatment,  but  excision  of  part  of  the 
tongue  may  be  required. 

Mason  has  described  congenital  pendulous  fibro-cellular  tumours  of  the 
tongue. 

Hypertrophy  and  Atrophy  of  the  Pace.-In  some  cases  one  side  of 

hnn  r  ^yP^^^^^Phied,  and  continues  to  grow  more  rapidly 

hWu  e  of  ?he  f  '^^  this  deformity  unless,  perhaps, 

ugatuie  of  the  external  carotid  were  tried. 

Congenital  Atrophy,  or  rather  arrest  of  development  of  the  face  is  also 
ofTomI  uJult  '  of  eithef  some  cerebral  deficiency 

an  nrnT  1  T  ?  i^^t^nce,  as  torticollis  ;  it  may  occur  as 

an  acquired  deformity  resulting  from  injury 

case?.hf  f '^'^  "'""''^  ^^^^b^^"  ^l^^^^y  mentioned,  but  in  some 

bS  tnvo  lutiortm  ^l"  pWuf^^iftl  ^P^-.-^^-^  off  the 

DrohihUr  f.^^  •    ■  ■         V     P^^^yr'-^-    If  this  rare  condition  s  met  with 

ttu^^^^^^^^^^  ''''^'T''  ^-^l'^-       obstruction.  ' 

Actual  absence  of  the  mouth  with  deficient  development  of  the  facial 
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bones,  and  instances  of  apertures  below  the  natural  position  or  on  the  cheek, 

have  been  met  with.    {Vide  V^xW-axC^,  op.  cit.)  ,  , 

Ballard  has  recorded  a  case  of  deformity  of  the  jaws  produced  by  thumb- 
sucking,  the  upper  jaw  being  dra^^^l  forwards,  and  the  lower  depressed  so 
that  the  face  is  'overhung.' '  ,  • 

Branchial  Fistul^.-Small  orifices  large  enough  to  permit  the  passage 
of  a  fine  probe  for  distances  varying  from  a  quarter  of  an  inch  to  two  or  three 
inches  are  sometimes  met  with  in  the  neck  on  one  side  of  the  middle  line. 
They  may  occur  in  the  immediate  neighbourhood  of  the  external  ear  or  lower 
down  in  the  neck  ;  the  most  common  position  is  said  to  be  just  above  the 
stemo-clavicular  joint.  The  fine  channel  continuous  with  these  openings 
usuX  uns  upwards  and  towaixls  the  middle  line.  A  little  watery  mucous 
clLcharge  is  ofL  secreted  from  glands  lining  the  interior  o  the  passage  and 
°  occasionally  there  is  a  uis- 

tinct   communication  with 
the  pharynx.  These  fistulse, 
which  are  often  hereditary, 
i  i~"^y      single,  or  there  may 

I  ^^^^^^^^^^^^^^^^Mjk         be  two  or  three 

they  may  be  symmetrical. 
Fragments  of  cartilage  ^  may 
be  found  in  their  neighbour- 
hood, and  it  is  possible  that 
pharyngeal  diverticula  may 
result  from  patency  of  the 
internal  orifice. 

The  presence  of  these 
fistute  is  due  to  imperfect 
obliteration  of  the  branchial 
clefts  of  embryonic  Hfe. 

The  most  remarkable 
instance  we  have  seen  is 
that  figured.     The  pinna 
was  deficient,  and  the  aper- 
tare  below  allowed  ready  passage  to  a  finger  into  the  pharynx.  The 
aperture  was  closed  by  a  plastic  opej-Uon  ^^^^^^ 

While  the  cervical  branchial  fistulas  aie   aie,  u  o-rowth, 
children  in  whom  there  is  a  small  pendulous  body,  1^^^  ^  ^s  more 

upon  the  cheek  just  in  front  of  the  ex  ernal  ean    Some^nr^es  t 
than  one  of  these,  and  very  often  at  the  base  of  the  1  ml  bod)     ^^^^^  ^^^^ 
orifice  leading  a  short  distance  inwards.    On  th  ee  ^^^^^^ 
with  an  abscess,  in  connection  with  aural  fistul-    The  con  ^^.^ 

— ^^^^^^^^^^^^ 

Hoyemte  .,  .887).    We  ha.c  seen  a  sira.lar  case. 


Fii;  sci.^Brai.cl.i.il  finula  in  .1  f  "I-  T™«' 
pinna  are  seen  al)Ove  the  listula. 
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palate,  and  a  small  pendulous  body  exactly  like  one  of  the  auricles  upon  the 
tip  of  the  nose.  Our  friend  Mr.  Southam  has  recorded  a  somewhat  similar 
case  (fig.  28),  and  Mr.  J.  H.  Morgan  another.  Cervical  'auricles'  are  also 
met  with  {7>ide  fig.  30). 

The  cervical  branchial  fistulfe  represent  the  clefts  between  the  hyoid  and 
thyrohyoid  arches,  or  between  the  thyrohyoid  and  subhyoid,  or  again  between 
the  subhyoid  arch  and  the  upper  boundary  of  the  chest,  while  the  presence  of 
aural  fistula  occurring,  as  it  sometimes  does,  in  the  helix  or  elsewhere,  is  due 
to  persistence  of  one  or  more  of  the  fissures  between  the  '  tubercles '  of  which 
the  pinna  is  built  up,^  the  supernumerary  auricles  themselves  representing 
displaced  or  ununited  '  tubercles.' 

The  common  '  supernumerary  auricles,  which  may  or  may  not  have  a  little 
pit  at  their  base,'  are  most  frequently  due  to  persistence  of  the  foetal  con- 


Fig.  30.— Supernumerary  auricle  in  the  neck. 


Fig.  31.— Supernumerary  auricles  in  front  of 


ear. 


cht.on  of  the  tragus  or  of  the  anterior  part  of  the  helix.  The  little  pit  some- 
tmies  seen  at  the  base  of  the  auricle  represents  the  cleft  between  the 
prommences  (^..^.  His  m  '  Quain's  Anatomy').  The  presence  of  these 
^^^''''^^'^  malformations,  and  sometimes  with 

encWro!if5fr''™r'/'  cartilage,  and  the  association  ot 

enchond.oma  of  the  parotid  occurring  in  later  life  with  disturbance  of  the 
fhetTr'  of  these  parts  has  been  pointed  out  by  Mr.  Jacobson^^  thot^h 
the  pathology  of  parotid  tumours  is  still  doubtful  ^ 
In  rare  instances  an  orifice  is  met  with  in  the  median  line  of  the  neck. 

Fob^uaiJ^^i^S'l,?^^^^^^^^^  F^b--y  ^9,  X887.  and  Lancet, 

1878).  from  whcse  writ  nrlch  ''"'i  {Med.-Chir.  Trans. 

^  Vide  Guys  R7ports  °f  o"-"  '"formation  on  the  subject  is  taken- 
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Of  this  we  have  seen  four  cases,  two  of  our  own  and  two  in  the  practice  of 
our  colleagues  ;  in  one  there  was  a  seam  in  the  skin  closely  resembling 
the  scar  of  a  tracheotomy  wound,  and  in  the  centre  of  this,  just  above  the 
sternum,  was  a  small  opening  ;  in  the  second  case  there  was  a  discharging 
fistula  over  the  lower  part  of  the  thyroid  cartilage.    These  median  apertures 
may  be  explained  by  failure  of  the  branchial  arches  to  close  in  the  middle 
line  or  possibly  by  a  deficient  closure  of  the  '  sinus  cervicalis.'    It  is,  how- 
ever most  probable  that  such  a  fistula,  the  '  thyro-glossal  duct '  or  '  canal 
of  His  '  is,  in  the  words  of  Dr.  C.  F.  Marshall,  who  kindly  sent  us  his  paper 
on  the  subject,  '  a  remnant  of  the  middle  thyroid  rudiment  of  His.    It  is 
not  difficult  to  imagine,'  he  says,  '  that  this  may  gradually  become  dilated  at 
its  lower  end  into  a  sac  by  the  secretion  of  mucus  from  the  wall  of  the  canal, 
and  that  this  sac  ultimately  causes  the  skin  to  give  way  by  its  pressure 
till  a  sinus  is  formed.'    Dr.  Marshall,  in  his  interesting  paper,  points  out 
that  these  fistulas  are  not  present  at  birth,  but  appear  later,  a  strong  point 
in  support  of  his  view,  which  is  now  generally  accepted'.i 

H  E.  Durham  in  the  '  Med.-Chir.  Trans.'  1894,  points  out  that  the  proof 
of  a  fistula  being  derived  from  the  thyro-glossal  duct  depends  upon— 

1.  A  median  position. 

2.  A  ciliated  epithelial  fining. 

3.  Permeability  through  the  foramen  caecum. 

4.  Paired  lumina  resulting  from  the  original  bifurcation. 

5.  The  presence  of  thyroid  gland  folUcles. 

6.  A  connection  with  the  thyroid  gland  below. 

The  first  two  points  are  the  most  important.  _ 
As  these  branchial  fistula,  give  rise  to  very  little  inconvenience  it  is  usually 
best  to  leave  them  alone,  especially  as  they  are  intractable  to  t-at-ent  from 
the  difficulty  of  thoroughly  destroying  their  secreting  surface.    The  passage 
o  a  hot  wire  down  them,  or  passing  a  probe  in  and  tl-  dissec.mg  round  ,^ 
or  the  use  of  the  galvanic  cautery,  is  the  plan  usually  advised.    In  the  second 
of  oui  median  fistute,  in  which  there  was  a  '  pinching'  pam  in  the  part  we 
with  ome  trouble  succeeded  in  obhterating  it  for  a  t-e  ^y  -ve-1  app  .^^^^^ 
tions  of  nitrate  of  silver  fused  upon  a  wire  and  passed  well  up  the  tiack 
subseauendy  however,  fresh  secretion  occurred,  and  even  excision  ailed  o 
cSe  thrcondition  entirely  ;  however,  complete  excision  of  the  whole  fistula 
n.e  only  at  ^  certain  method  of  cure,  and  this  may  mvolve  a  somewhat 

'"tTreLn^'pTpe-n  'Brit.  Med.  Jour.'  October  1,  1904,  Dr.  Edington 
of  G  asgow,"  s^hLs  cases  of  thyro-glossal  cysts  -  canons  positions  and 
lints  out  the  very  close  attachment  the  duct  has  to  the  hyoid,  a  fact  uhich 

sublingual  gland  or  an  outlying  portion  of  it.    It  is  possible  tna 

1  y..  Sir     Pa.e.,  op  cit. ,  also  Ti"- -  ^Xl^^tS^i 
Tsat  •  Dr  C  F.  Marshall,  /our.  of  Anat.  and  I  hys.  vol.  xxvi.  .  aiso 
tpo,fs%^90,  --^Brit.  Med.  Jour.  May  1890. 
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the  sublingual  cysts  may  arise  in  the  'apical  glands'  in  the  submucous 
tissue  under  the  tip  of  the  tongue,  but  we  have  not  come  across  an  instance. 

Edington  shows  that  if  the  upper  part  of  the  thyro-glossal  duct  ('  ductus 
lingualis ')  is  dilated  (suprahyoid  cyst)  the  epithelium  may  be  stratified  and 
squamous,  not  ciliated  as  in  cysts  lower  down. 

Supernumerary  auricles  should  be  simply  snipped  off.  They  consist  of 
a  small  rod  of  yellow  elastic  cartilage  covered  with  integument,  and  are 
supplied  M'ith  a  small  artery. 

Instead  of  fistulas,  congenital  dermoid  cysts  may  be  found  marking  the 
sites  of  the  various  fissures  &c.  of  the  embryo  {vide  chapter  on  Tumour 
Growth).    Glutton  has  described  a  case  of  congenital  papilloma  in  the  line 
of  the  branchial  fissures  ;  and  cases  of  primary  carcinoma  in  the  neck,  pro- 
bably taking  origin  in  relics  of  the  branchial  clefts,  have  been  recorded. 
In  some  of  these  patients  the  lower  jaw  is  imperfectly  developed. 
Any  part  of  the  digestive  tract  may  be  the  seat  of  congenital  malforma- 
tion in  addition  to  those  already  described.     Gongenital  strictures  ^  and 
pouchings    of  the  oesophagus  and  tracheal  fistula  ^  are  all  met  with,  and 
m  certain  cases  may  have  some  surgical  importance ;  they  cannot,  however 
be  discussed  here.    We  have  recorded  a  case  of  pouching  of  the  oesophagus 
which  was  probably  congenital  and  inherited,  inasmuch  as  mother  and  son 
both  apparently  had  it.     Mr.  Butlin  has  also  recorded  cases.    Other  mal- 
formations of  the  digestive  tract  are  treated  of  elsewhere  (Ghapters  VI.  and 

1  Charlewood  Turner  mentions  seven  cases  in  Ziemssen.    Vide  Pallt.  Soc.  Trans 
1885. 

2  Sir  Morell  Mackenzie  states  that  congenital  pouching  is  extremely  rare 

.,,11  ^^^y  ^b%'=°"jbined  with  oesophageal  deficiency  usually  at  the  middle  third  of  the 
gullet.    The  fistula  is  a  persistence  of  the  embryonic  condition  (Sir  M.  Mackenzie) 


CHAPTER  X 
DISEASES  OF  THE  LIVER 


IN  examining  the  liver  of  an  infant  or  young  child,  it  must  be  "-™f 
;,"  or|an  is  proportionately  ^ 
consequently  occupies  a        «  ^P-^  ^^'ft^X  realit^  it  is  only  of 

nl^u^Xit,  as  determined  by  perct^sion^ 

at  the  right  edge  of  the  ^'---'j  °  '^^^^^  though  the 

nipple  line,  the  seventh  m  the  ^■''"'''y'J'"" .     ,    ^^^^  „f  the  right  lobe 
deep  dulness  reaches  somewhat  ^'gh;'-    ^h.  ^he 

does  not  in  an  adult  extend  below       ™f  J'f ^^^^     readily  estimated 
in  a  child  it  always  does.    The  sue  of  the  l.ver  ™i  be  as         y  ^^^^^ 

in  a  child  as  in  an  adult  by  i;f7"^™"'  *^;°,tb  ,  pacing  the  warm  hand 
much  more  readily  fc  t  m  a  child  'Y^wt rfs  and  upwards.  In  most 
Ssetrr  bTUn^y  IetLS«5  ifiound,  sLp,  irregular,  or 

^^^^LTerrot^Spei^^^^^^^ 

with  blood.  pnlareement  from  mechanical  causes  is  afforded 

The  best  instance  of  its  enlaigemem  iiu  ^jegase  where,  in  conse- 

by  the  congestion  which  so  f-^-^^^^  ^^^^^^^^^^^  to  the 

quence  of  regurgitation  through  the  ^^l^l^'^^'^^^^^^^  for 
Snward  flow  of  the  blood.  It  is  enla^gecl  also  "^^^^  .^^i;  enlargilnent 
a  similar  reason.    There  appears  ^^'if'^^^Z^^^^^^  catarrh,  where 

and  a  sluggish  circulation  m  ^fy'^;''^^^^^^^  accompanied  by  loss 

there  is  said  to  be  a  functional  ^^'^"8^"  f  ^  "^^i  in  bile  and  an  excess  of 
of  appetite  and  pasty  -^'^.f,^ 

Elhl^^S^^of  Z^^tu^rZ.  rarely  it  is  amyloid,  or  the  seat  o. 
new  growths  or  of  abscess.  of  the  body 

li^^:^^-  ^Ar:';rriror  3^ ce..  of  the  body 
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weight  (Holt).  In  the  adult  the  weight  of  the  liver  is  2-5  per  cent,  of  the  body 
weight  (Frerichs). 

Jaundice 

The  common  form  of  jaundice  occurring  in  newly-born  infants  has  already 
been  discussed  ;  the  rarer  form  in  which  jaundice  is  due  to  lesion  of  the  bile 
ducts  may  be  here  referred  to. 

Congenital  Stricture  or  Obliteration  of  the  Bile  Ducts  In  these 

cunous  cases  an  obliteration  of  the  common  hepatic  ducts  appears  to  take 
place,  which  leads  to  a  secondary  or  biliary  cirrhosis  of  the  liver  if  the  infant 
survive  for  a  few  months.  The  child  may  die  from  hccmorrhage  from  the  navel 
or  gastro-intestinal  canal  during  the  first  few  days  of  life.  Such  cases  though 
not  common,  are  by  no  means  rare.  Among  the  more  recently  recorded  cases 
are  those  of  Wickham  Legg,  Glaister  and  John  Thomson  ;  we  have  seen 
several  cases  in  which  autopsies  were  made. 

Symptoms.--[\^^  infant  is  jaundiced  from  birth,  the  yellow  colour  bein^ 
intense,  affecting  the  skin,  conjunctivae,  mucous  membrane,  and  urine  •  the 
stools  are  pale  and  completely  devoid  of  bile.  The  infant  frequently  suffers 
from  hccmorrhages,  the  stools  then  being  black  and  the  skin  covered  with 
ecchymoses.  In  one  of  our  cases  the  motions  were  stated  by  the  mother  to 
be  black  immediately  after  birth.  The  liver  may  be  enlarged.  Such  children 
may  live  for  a  few  months  ;  two  of  our  cases  lived  to  be  4^  months  old.  The 
following  case  illustrates  some  of  these  points. 

Congenital  Absence  of  Hepatic  Ducts.    Biliary  Cirrhosis  — lohn  H   an-«^  a  t 
brought  to  the  out-patient  department  on  OctoLrT  i88.  with  tS' Vnf  ''''' 
Mother  states  he  was  an  eight-months  child,  born  aftt  f  tedious  l.tur    TboSt  "'"V 
after  b.rth  it  was  noticed  he  was  jaundiced  (midwife  states  he  vvas  yellow  when  ^T 
urme  was  dark  and  stained  the  linen  ;  the  stools  were  loose  an?  ^.  i  !  ' 
did  not  ■  snuffle,'  and  there  never  was  inv  .  n.h     n?  ^      ^^^^  '  '^^^ 

Dece„.ber  3o._Diarrha.a  has  r:;^^^^^^^^^^ 

old^  He  had  not  at  any  time  suffered  Lm  ptpTa  ^r  hTntrh^^^^^^ 

Post-mortem.-^^y  e.xtremely  emaciated  and  deeply  iaundtd    all  i.,       ,  • 
b.le-sta.ned.    Heart,  muscular  walls  pale  yellow  •  kidnevs  riTo     T  ' 
appear  enlarged  ;  is  of  a  dirty  dark  green  co  our  'su  face  fin  ^  ' 

peri-hepatitis  or  matting  of  parts  in  Srfi"  su  e    It  hnH  t      f  f'T^""'  '  "° 
knife  as  it  is  cut ;  the  section'showL  dark  g  eel/col^^^^^  Tl  ""^^'^ 

•n  excess  of  the  normal  state,  accompanying^"  "omU  ;  el''^^^^^^^^ 

near  the  entrance  of  the  vessels  at  the  fissure  Sd  he  in-'  ^""^f^^''^'-'^  best  marked 
less  dilated  and  contain  thick  ereen  bUe     On  ^v.  5  channels  are  more  or 

the  gall  bladder  is  seen  distent ed  ith  a  no^  bnia  v""^  f^""'  """'"'^^  ^^e  liver, 
downwards,  though  smaller  than  normal  to  "h.  H  ^  "lucoid  fluid  ;  its  duct  can  be  traced 
duodenum  in  the  iK^rnrU  no  iZ.  the  ductus  choledochus  ;  the  latter  joinin-r  the 

right  or  left  hepat  cX  can  b  ^""'^"^  "-'^"^  only.    No  trace^of  a 

quite  nornial.  ^.,ie?ieo"^al  e  Citation  ^  T  ^"^  ^^P^^^ -^ery  are  apparen  ij 

rounding  portal  vessels  a'nd  lobuT  Tany  n "iT.t""'  T'''  ''^'■""^  ^^'^^  ^"r- 
'nspissated  bile.  '  '"'^"^  '^'''''^'■y  ducts  are  seen  choked  with 
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Diagtiosis. — The  obstructive  jaundice  of  the  newly-born  can  be  readily 
distniguished  from  functional  jaundice,  the  only  form  likely  to  be  confounded 
with  it,  by  the  stools  in  the  former  being  colourless  while  the  latter  contain 
bile. 

Morbid  Anatomy. — There  is  much  emaciation,  the  internal  organs  are 
intensely  bile-stained,  with  minute  htemorrhages  on  their  surfaces.  The 
liver  is  mostly  enlarged  and  of  a  dirty  green  colour  ;  the  surface  is  granular, 
the  granulations  vai-ying  in  size  from  a  millet  seed  to  a  hemp  seed  :  it  has  a 
tough  feel,  and  on  section  an  excess  of  fibrous  strands  is  seen  accompanying 
the  portal  vessels— this  is  most  marked  at  the  great  fissure  ;  the  larger 
biliary  channels  contain  green  inspissated  bile.  On  examining  the  vessels 
in  the  transverse  fissure,  the  vein  and  artery  are  intact,  but  the  gall  bladder 
is  usually  small  and  contains  no  bile,  and  the  common  and  hepatic  ducts  are 
either  shrivelled  up  and  nearly  obliterated  or  greatly  diminished  in  size. 
Microscopical  examination  of  such  livers  shows  biliary  cirrhosis.  The 
etiology  of  these  cases  is  obscure  ;  in  some  cases  apparently  the  ducts  are 
never  formed.  In  one  of  our  cases  the  mother  had  suffered  from  syphilis, 
but  neither  of  the  infants  showed  any  symptoms.  It  is  possible  that  a 
catarrh  of  the  bile  ducts  occurring  during  fcetal  life  or  a  blockage  from 
inspissated  bile  might  lead  to  a  permanent  obstruction  and  obliteration. 
The  cirrhosis  follows  as  a  result. 

Prognosis.— ?>v\z\\.  cases  are  necessarily  fatal  in  a  few  months,  and  hardly 
admit  of  any  treatment. 

Obliteration  or  Stenosis  of  the  Common  Bile-duct  occurs  durmg 
childhood  apparently  as  the  result  of  an  inflammatory  lesion  in  the  lower 
part  of  its  course  ;  the  head  of  the  pancreas  may  also  be  involved.  In  one  of 
our  cases  a  girl  of  5  years  became  jaundiced  for  the  first  time  when  recover- 
ing from  whooping  cough  ;  she  remained  jaundiced  till  her  death  seven 
months  after  ;  death  took  place  from  haemorrhage  into  the  bowels.  At  the 
post-mortem  the  lower  portion  of  the  common  duct  was  found  surrounded 
by  fibrous  tissue,  and  would  only  admit  a  probe  of  one  millimetre  in  diameter. 
The  head  of  the  pancreas  was  indurated  ;  the  gall  bladder  was  very  small 
and  contained  mucus  only.  In  a  second  case,  that  of  a  girl  7  years  of 
age  there  was  jaundice  for  three  years  before  death.  In  this  case  oblitera- 
tion of  the  lower  portion  of  the  common  duct  had  taken  place  and  a  gradual 
dilatation  of  the  biliary  tract  above,  which  formed  into  an  enormous  bile 
containing  cyst.  This  was  tapped  and  drained  during  life  ;  death  was  the 
result  of  an  attempted  operation  to  connect  the  cyst  with  the  duodenum.' 

catarrhal  Jaundice.-Children  of  all  ages  are  apt  to  suffer  from  a 
temporary  jaundice,  associated  with  gastro -intestinal  catarrh,  attributable  to 
a  swollen  condition  of  the  mucous  membrane  of  the  duodenum  and  common 

bile  duct.  ,  , 

Svmi)loms-Mi\.^x  a  few  days,  in  which  there  are  symptoms  of  dyspepsia, 
the  conjunctivae  and  skin  become  yellow,  the  urine  contains  nnich  pigment 
and  the  stools  are  pale.  A  few  days  later  the  liver  may  be  felt  to  be  en- 
larged There  are  rarely  the  nausea,  low  temperature,  and  slow  pulse  so 
often  seen  in  the  catarrhal  jaundice  of  adults.  We  have,  however,  seen  one 
1  See  Medical  Chronicle,  Oct.  1898,  and  also  case  of  Treves,  Practiiioner,  Jan. 
1899, 
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or  two  cases  in  which  there  were  jaundice,  dcHrium,  drowsiness  and  sHght 
fever  in  which  we  suspected  acute  yellow  atrophy,  yet  they  finally  recovered 
and  we  were  left  in  doubt  as  to  their  nature.  As  a  rule,  m  the  course  of  a 
few  days  or  a  week  all  the  symptoms  disappear. 

The  diagnosis  of  catarrhal  jaundice  does  not  usually  give  rise  to 
difficulty  when  it  occurs  in  children.  The  possibility  of  the  jaundice  being 
due  to  acute  yellow  atrophy  must  be  borne  in, mind,  and  any  ecchymoses 
or  brain  symptoms  would  be  very  suggestive  of  the  latter.  Jaundice  due  to 
cirrhosis,  or  new  growth,  or  syphilitic  disease,  could  hardly  be  mistaken,  as 
jaundice'under  these  circumstances  would  not  be  an  early  symptom.  It  is 
possible  that  jaundice  may  be  due  to  round  worms  finding  their  way  into 
the  duodenum,  and  entering  the  common- duct.  Catarrhal  jaundice  is  some- 
times associated  with  lobar  pneumonia.  There  is  probably  an  infection 
both  of  the  lungs  and  bile-ducts  with  the  pneumococcus. 

Treatment— TYit  treatment  of  catarrh  of  the  bile  ducts  should  be  similar 
to  that  of  gastric  catarrh  :  the  diet  consisting  of  beef  tea,  bread  sops,  light 
puddings,  and  milk.  Sulphate  or  phosphate  of  soda  may  be  given  with 
infusion  of  rhubarb  two  or  three  times  a  day.  Carlsbad  salts  and  Friedrichs- 
hall  water  are  useful  in  keeping  the  bowels  open. 

Biliary  Calculi  are  at  times  found  in  the  gall  bladder  of  newly-born 
infants  (J.  Thomson).  Two  cases  of  obstructive  jaundice  from  biliary  calculi 
blocking  the  common  duct  have  been  reported  (Bonisson,  Portal).  Older 
children  sometimes  suffer  from  biliary  colic  and  jaundice,  and  calculi  have 
been  found  in  the  stools. 

Epidemic  or  Infectious  Jaundice. — On  one  or  two  occasions  we  have 
observed  limited  outbreaks  of  jaundice  in  children,  accompanied  with 
vomiting  and  fever.  On  one  occasion  this  occurred  among  visitors,  chiefly 
children,  at  a  seaside  resort  in  August.  In  some  Instances  jaundice  appears 
to  have  been  a  symptom  in  some  influenza  epidemics.  Kissel  and  some 
other  authors  have  described  attacks  beginning  with  fever,  headache, 
shivering,  vomiting,  then  jaundice  supervening  in  a  few  days.  The  liver  is 
enlarged  ;  the  stools  in  some  cases  retained  their  normal  colour.  In  some 
cases  there  appears  to  be  albuminuria.  But  little  is  known  about  these 
attacks. 

Acute  Yellow  Atrophy  of  the  liver. — This  curious  and  interesting 
disease  appears  to  occur  at  all  periods  of  life,  infancy  and  childhood  not 
excepted.  Several  Continental  writers  have  described  cases  occurring  in 
infants  a  few  days  old,  but  whether  these  were  in  reality  true  cases  of  yellow 
atrophy  may  be  open  to  doubt.  Undoubtedly  infants  who  are  jaundiced 
shortly  after  birth  die  in  the  course  of  a  few  days  or  weeks  with  symptoms 
of  acute  disease,  but,  as  far  as  can  be  judged  from  the  reports,  the  naked- 
eye  appearances  of  the  liver  after  death  were  not  those  usually  found  in 
acute  yellow  atrophy.  In  such  obscure  diseases  as  those  named  after  Buhl 
and  Winckel,  jaundice  occurs.  While  this  disease  cannot  be  said  to  be 
common  at  any  time  of  life,  it  is  perhaps  rarer  in  childhood  than  in  early 
adult  or  middle  life,  though  it  is  very  probable  that  cases  are  not  infrequently 
overlooked,  inasmuch  as  some  of  the  recorded  cases  were  not  diagnosed 
during  life.  That  they  are  not  rare  is  certain,  as  Dr.  Hyla  Greves  has 
collected  seventeen  cases  besides  one  observed  by  himself.    We  have  seen 
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six  cases,  one  of  which  occurred  in  a  boy  of  4  years,  another  in  a  girl 
3^  years,  and  we  have  had  the  opportunity  of  examining  the  liver  in  a  case 
of  Dr.  Rail  ton's. 

Symptoms— ThR  disease  begins  insidiously  ;  the  first  symptoms  arc 
chiefly  those  of  catarrhal  jaundice,  loss  of  appetite,  and  constipation,  the 
stools  are  mostly  pale,  but  sometimes  quite  normal,  and  the  urine  is  bile- 
stained.    The  patient  usually  remains  in  this  condition  for  a  week  or  two, 
during  which  time  neither  his  friends  nor  medical  attendant  suspect  the 
serious  nature  of  the  disease.    The  liver  at  this  period  is  enlarged  and  in  some 
cases  distinctly  tender  ;  the  edge  may  have  a  flabby  feel.  Then  come  distinct 
cerebral  symptoms  which  may  not  improbably  be  mistaken  for  the  onset  of 
tubercular  meningitis.    The  child  is  irritable,  vomits  repeatedly,  rambles  at 
night,  is  perhaps  very  delirious  or  convulsed  ;  the  pupils  are  generally  dilated. 
There  are  often  ecchymoses  about  the  body  at  the  seat  of  slight  injuries, 
and  oozing  of  blood  from  the  gums  and  oedema  of  the  feet  and  face.  After 
a  few  days  the  child  passes  into  a  condition  of  coma  ;  there  are  also 
probably  muscular  twitchings,  spasms  of  several  groups  of  muscles  as  the 
masseters,  and  perhaps  local  paralyses.    The  urine  may  contain  leucm  and 
tyrosin.    In  the  latter  stages  the  liver  diminishes  in  size,  but  this  is  not 
invariably  the  case.    The  following  case  illustrates  some  of  these  points  : 

Acute  Yellow  A  trophy  of  Liver.  -  Stephen  T. ,  aged  4  years.  Admitted  Septeniber  27, 
1882  Mother  dead.  No  history  of  congenital  syphilis  could  be  obtamed.  FathCT  is  a 
labourer  in  poor  circumstances.  Child  has  been  much  neglected,  and  often  had  insuflficient 
food  Four  weeks  before  admission  child  took  very  little  nourishment ;  became  j-^llow 
and  was  constipated.  Fourteen  days  ago  vomiting  began,  and  lately  he  had  been  delirious 
at  night  and  queer  in  his  ways.  Present  state. -Patient  is  a  well-developed  boy ;  "moderate 
jaundice  ;  there  is  oedema  of  both  eyelids,  back  of  hands,  and  dorsum  of  both  feet.  He 
s  frequently  mumbling  to  himself,  and  does  not  readily  understand  what  is  said  to  him 
His  tongue  is  red  at  the  tip  and  edges  and  is  coated  on  dorsum ;  he  is  very  thirsty  but 
almost  constantly  vomits  his  milk  immediately  after  it  is  taken.  Abdomen  somewhat  dis- 
tended edge  of  liver  distinctly  felt  below  costal  arch  and  in  epigastrium,  and  on  per- 
etrssfon  dulfess  extends  upwards  to  the  fourth  space  The  tip  ^['^^^^^^^^^^^^^^ 
the  tenth  rib.    Heart's  sound  normal ;  no  marked  physical  sign  in  chest.    Lrine  passed 

v^tl  fSce  o  in  bed  ;  some  separated  from  faeces  contained  bile  pigment  no  albumen  ; 
^  euS  or  tyrosin  tinder  microscope.  Fceces,  passed  a  few  hours  after  j^dmis^on  were 
solid  and  of  a  dark  brown  colour.    Pupils  dilated,  but  act  to  light.    Pulse   ^oo.  ^veak 

emperature,  99°  F.    Second  day  (of  admission).-Vomiting  continued  most  of  day  b^ 
less  after  peptonised  milk  was  given.    Temperature,  96-4°-ioo  2°.    Third  day  Less 
vomiUng-  he^morrhage  from  mouth,  apparently  from  gums;  bowels  acted  once  after 
laCe    ^oM  brown  motion;  no  urine  passed  for  twenty-four  hours.     I  emperature 
So^o        g7-8'-To2-80.    Fourth  day. -Child  has  been  delirious,  with  some  musct^i 
96  -101  2  ,  97  0    102  o  .  „,orninff  left  facial  paralysis  noticed  not  affecting  the 

ilTwdl  m"k'ed  Ion  chM  cri"  "»f  .ot  co,„plele ;  Z  paralysis  dsew,,c„ :  pupils 
Sled  LUt"  ish  :  cl,i.d  only  semi-conscious  ;  severanoo« 

the  first  light  yellow,  later  pale  grey  colour;  no  urme  ^'  ".^o  >,o,o 

tinctly  fel,  below  costal  areh.    Pulse,  .00,  weak  ';^^^^'''-JZl^  oVgM    ali  limb. 
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size  of  a  penny  is  visible  on  the  sub-clavicular  region,  left  side.  Chest:  no  fluid,  old 
adhesions  left  side  ;  right  lung  on  section  showing  numerous  small  haemorrhages  into  sub- 
stance of  lung ;  both  lobes  are  gorged.  Left  lung :  there  is  a  solid  portion  in  upper 
lobe,  reaching  anterior  surface  and  corresponding  in  a  position  with  above-mentioned 
bruise,  involving  the  whole  thickness  of  the  lobe,  but  not  the  inner  or  outer  edges.  On 
section  this  solid  portion  consists  of  red  hepatisation  with  a  blood  clot  in  centre  and  at 
circumference  ;  lower  lobe  gorged  and  containing  small  hasmorrhages,  Bronchi  contain 
blood  and  mucus.  Heart,  25  oz.  ;  left  side  contracted,  containing  a  few  strings  of  yellow 
fibrin  ;  walls  of  heart  pale  yellow  and  fatty  ;  no  endocarditis  ;  htemorrhages  into  sheath  of 
aorta.  Abdomen  :  on  opening,  a  few  ounces  of  bile-stained  fluid  escaped.  Much  injection 
of  small  vessels  of  mesentery  in  the  neighbourhood  of  the  liver  ;  one  hnsmorrhage,  size 
of  walnut,  in  mesentery  of  descending  colon.  Stomach  contained  coffee  grounds ; 
duodenum  also  darkish  contents  ;  rest  of  small  and  large  intestines  contained  pale  yellow 
semi-fluid  contents.  Spleen,  3  oz.  firm ;  somewhat  enlarged  but  normal.  Kidneys, 
45  oz.  :  corte.x  pale  yellow,  and  has  a  glistening  appearance  from  presence  of  fat ;  pyramids 
congested.  Brain :  nothing  abnormal  at  base,  but  convolutions  on  upper  surface  are 
decidedly  flattened  ;  the  ventricles  are  distended  with  turbid  fluid,  and  the  parts  around, 
especially  the  white  portions,  are  softened  and  easily  wash  away  under  a  stream  of  water  ; 
no  lesion  of  pons  or  softening  noted  elsewhere ;  no  hcemorrhage.  Liver,  izh  oz.  :  it  is 
very  limp,  and  capsule  wrinkles  on  doubling  up.  Right  lobe  :  upper  and  lower  surfaces 
are  irregular  from  presence  of  some  portions  which  are  more  elevated  than  others  ;  the 
more  elevated  portions  are  greenish  yellow,  and  the  others  red.  On  section,  bright 
orange-yellow  and  red  portions  are  seen,  the  lobules  are  not  readily  seen  in  the  yellow 
parts,  which  are  soft.  In  the  red,  which  are  firmer,  the  lobes  can  be  distinguished,  the 
centres  being  bright  red  and  the  circumference  pale.  The  left  lobe  contains  more  of  the 
red  parts  and  the  right  more  yellow.  Microscopical  examination— Red  portions,  the 
intralobular  veins  are  normal,  the  walls  of  the  interlobular  veins  contain  numerous 
leucocytes,  and  the  surrounding  connective  tissue  is  also  infiltrated  ;  the  lobules  contain 
no  hepatic  cells,  but  hyperplastic  stroma,  leucocytes,  many  red  corpuscles.  The  biliary 
capillaries  are  very  prominent  objects,  and  seem  to  contain  epithelium  with  nuclei  under- 
going subdivision.  Yellow  portion— The  lobules  are  large  ;  central  vein  normal  ;  hepatic 
cells  swollen ;  nuclei  obscured ;  fine  granular  contents  and  bile  pigment.  The  walls  of 
interlobular  veins  infiltrated  with  leucocytes.    Biliary  capillaries  stuffed  with  epithelium. 

Z>/a^«(?.yw.— Malignant  jaundice  in  an  early  stage  cannot  be  distinguished 
from  catarrhal  jaundice  ;  it  is  only  when  cerebral  symptoms  appear,  and 
there  are  dilated  pupils,  ecchymoses,  or  constant  vomiting,  that  the  suspicion 
is  raised  that  there  is  something  more  than  simple  jaundice.  At  this  time 
the  case  is  liable  to  be  mistaken  for  meningitis,  though  the  presence  of 
the  jaundice  and  cerebral  symptoms  should  indicate  the  true  nature  of  the  dis- 
ease. It  may  possibly  be  confounded  with  pytemia,  phosphorus  poisoning, 
or  pneumonia  with  jaundice,  but  in  all  these  the  jaundice  would  as  a  rule 
follow^  and  not  precede  the  other  symptoms. 

Morbid  Anatomy.— Oxg7vc\?>  bile-stained  ;  haemorrhages  in  various  organs. 
Liver  small,  limp  in  texture,  mostly  bile  stained,  some  portions  being  greenish 
yellow,  others  orange-red,  often  bulging  in  some  parts  from  shrinking  in 
others.  On  section,  there  are  usually  areas  of  red  or  yellow  colour  in  which 
the  lobules  are  indistinct  or  entirely  indistinguishable. 

T Ti-a/wrw/.— Unfortunately  but  little  can  be  said  under  this  head,  as 
such  cases  have  been  invariably  fatal. 


Cirrhosis  of  the  Xiiver 

Cirrhosis  of  the  liver  is  not  a  common  disease  during  early  life,  being 
much  rarer  than  among  adults.    Toedten  met  with  it  thirteen  times  out  of 
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880  post-mortems  made  during  seven  years  at  the  Children's  Hospital 
at  Munich.    Of  the  various  causes  of  cirrhosis  alcoholism  necessarily  takes 
the  first  place.    Cases  of  alcoholic  cirrhosis  have  been  reported  by  various 
authors,  Frerichs,  Bamberger,  Toedten,  Howard,  and  others.    Sir  S.  Wilks 
has  recorded  the  case  of  a  girl,  aged  8  years,  who  had  taken  daily  for  some 
time  half  a  pint  of  gin.    Syphilis  is  by  far  the  commonest  cause  of  an 
interstitial  hepatitis  occurring  in  early  life,  more  especially  during  infancy,  the 
liver  being  enlarged  and  the  infant  jaundiced,  but  it  is  doubtful  if^syphilis 
gives  rise  to  the  typical  hobnail,  cirrhotic  liver.    Gummata  of  the  liver  may 
make  their  appearance  about  puberty,  and  cicatrisations  are  formed  which 
may  involve  the  portal  vein  and  give  rise  to  ascites  (see  p.  202).    There  is 
little'  evidence  to  point  to  the  interstitial  hepatitis  of  infancy  passmg  on  into 
the  typical  hobnail  liver  seen  occasionally  in  older  children.    Possibly  the 
slighter  forms  of  it  which  are  not  fatal  do  so.    Tuberculosis,  especially  of 
the  peritoneum  and  abdominal  organs,  occasionally  gives  rise  to  a  pen- 
hepatitis  and  also  cirrhosis  of  the  liver.    It  must  be  said,  however,  m  a 
eoodly  number  of  cases  of  cirrhosis  of  the  liver  during  childhood,  there  is 
no  history  of  alcohohsm  or  syphihs,  nor  any  evidence  of  tuberculosis.  Such 
cases  have  been  reported  by  Mitchell  Clarke,  W.  Edwards,  and  others. 
In  some  of  these  cases  the  symptoms  of  cirrhosis  have  been  preceded  by 
attacks  of  one  of  the  fevers,  as  enteric,  scarlet  fever,  whoopmg  cough,  and 
it  has  been  suggested  that  there  is  more  than  a  casual  connection  between 
the  two     However,  considering  the  great  frequency  of  these  fevers  and  the 
rarity  of  cirrhosis,  great  caution  is  required  in  drawing  any  conclusions.  In 
a  certain  number  of  cases  perihepatitis  is  found  without  marked  cirrhosis,  as 
fn  chronic  peritonitis,  pleurisy,  pericarditis  and  mediastinitis.  Symptoms 
Zdcourse.^The  symptoms  are  mostly  those  found  in  the  adult  Dyspepsia 
slig^^^^^^^^^         epistaxis,  anaemia  and  marked  enlargement  of  the  spleen,  and 
latS  isc  tes.    Often  the  evening  temperature  is  raised  a  degree  or  two. 
The  course  is  usually  chronic;  the  ascitic  fluid  forming  again  and  again 
Ifter  being  tapped  ;  cLth  being  preceded  by  coma.    The  commonest  cause 
^  asdtes  during  ^arly  life  is  tubercular  pentomtis  ;  the  next  commone  t 
cLs    apar^from^ardiac  and  renal  disease,  is  mediastimtis.    Ascites  with 
enHrged  spleen  is  usually  due  to  cirrhosis,  and  would  mostly  distinguish  an 
trie  o  cirrhosis  from  chronic  tubercular  peritonitis  or  mediastinitis 
We  i  ve    e  in  which  the  diagnosis  of  '  enlarged  spleen' 

We  nave  see  ^gntuallv  turned  out  to  be  cirrhosis  of  the  liver. 

"r^tr^^^^^^  -ay  be  found  either  enlarged  or  atrophied, 

hutSyIhe  former.  The  surface  is  hobnailed,  and  the  liver  creaks  on 
sectir  ^n  syp^^^^^  livers  there  may  be  gummata  cicatricial  depressions 
section.    ^"  .        running  irregularly  through  the  liver  substance. 

'"'rri:.ri/  -Th^^^  obsLction,  the  result  of  a  cirrhotic 

Treatment,    i  ne  v  ^       ^^^^^  ^ypl^,. 

rrc'drseTse^rei  t  m.^;  cWe  of  modifying  in  any  way  the  fibrous  tissue 
r  h  s  stinniX       the  portal  channels  in  the  liver.    Relief  must  be  sought 
whiclYSStiangulating       1  .^-gatives  and  diuretics  and  by  removing 

by  unloading  f  ^P^^^'"  Jf^^,'^^        ilbest  performed  by  means  of  Southey's 

local  inunction  of  mercurial  ointment  and 
other  specific  treatment  should  be  tried. 
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The  following  case  of  cirrhosis  of  the  liver  illustrates  the  above  remarks  : 

Cirrhosis  of  Liver.— Ber\h^  S. ,  aged  lo  years,  was  admitted  to  the  Children's  Hospital, 
Manchester,  November  5,  1894.  It  was  stated  that  the  patient  had  had  measles,  whoop- 
in?  cough,  enteric  and  scarlet  fever  ;  the  latter  when  eight  years  of  age,  followed  by 
nephritis  and  dropsy.  Tiie  child's  mother  is  addicted  to  alcohol,  and  has  been  in  a  '  Retreat ' ; 
the  child  herself  has  never  had  alcohol  given  her.  Her  present  illness  began  with  jaundice 
about  fourteen  months  ago,  then  the  abdomen  began  to  swell.  Present  state.— She  is  a 
fairly  nourished  girl,  with  slight  jaundice,  no  ascites  oranasarca.  Gums  swollen  and  spongy, 
and  bleed  easily.  The  edge  of  the  liver  cannot  be  felt,  the  spleen  is  much  enlarged,  the 
inner  border  can  be  felt  reaching  forward  nearly  to  the  umbilicus  and  down  to  the  iliac 
crest.  No  abdominal  tenderness.  Examination  of  the  blood  shows  4,230,000  red  cor- 
puscles per  cub.  cent.,  normal  in  size  and  shape,  No  excess  of  leucocytes.  Hzemo- 
globin,  49  per  cent.  No  albumen  in  the  urine.  Other  organs  healthy.  Later  in  the 
month  it  became  evident  there  was  ascites.  There  was  also  some  smart  epistaxis  on  one 
occasion.  The  ascites  became  more  marked,  and  on  December  4  she  was  tapped  with  a 
Southey's  cannula  and  some  nine  pints  withdrawn.  After  the  tapping  the  spleen  was  felt 
as  before,  but  the  edge  of  the  liver  was  not  felt.  She  was  tapped  three  times  in  December, 
thirty  pints  being  withdrawn  in  all.  In  January,  thirty-six  pints  were  withdrawn.  In 
February,  twenty-eight  pints.  She  died  on  March  23,  having  been  comatose  for  several 
days.  Throughout  her  illness,  the  evening  temperature  rose  to  100°  F.,  but  was  normal 
in  the  morning.  No  albumen  was  ever  found,  nor  was  there  any  general  oedema.  At  the 
post-mortem  there  was  no  perihepatitis;  the  liver  was  small,  weighing  155  oz.  Both 
surfaces  were  irregular,  showing  small  hobnail  projections.  On  section  the  substance 
was  tough,  and  bands  of  fibrous  tissue  were  seen  running  through  the  section.  The  spleen 
was  enormously  enlarged  and  solid.  Weight  13^  oz.  There  were  one  or  two  small  granu- 
lations on  the  mitral  valve. 

Syphilitic  Interstitial  Hepatitis. — The  liver  is  frequently  found  en- 
larged in  infants  suffering  from  hereditary  syphilis,  more  especially  during  the 
exanthematous  stage,  or  it  may  be  enlarged  in  newly-born  syphilitic  infants. 
Hochsinger  noted  enlargement  of  the  liver  in  46  out  of  148  cases,  of  which 
30  got  well  and  16  died.  In  the  most  marked  cases,  especially  if  the  infant 
is  poorly  nourished,  the  outline  of  the  enlarged  liver  may  be  seen,  as  well  as 
the  edge  distinctly  felt.  The  edge  is  smooth  and  the  liver  feels  hard. 
The  spleen  is  also  enlarged.  Ascites  hardly  ever  occurs  and  jaundice  is 
rare,  though  a  slight  yellowish  tint  of  the  conjunctiva  is  sometimes  present. 
The  liver  at  the  post-viorie7n  in  typical  instances  is  found  enlarged,  of  a 
tawny  or  yellowish  colour,  with  smooth  surface  and  a  tough  and  elastic  feel. 
On  section  the  same  tawny  colour  is  seen,  the  acini  are  indistinct  or 
cannot  be  distinguished  ;  there  may  be  numerous  whitish  points  seen,  the 
so-called  miliary  gumniata.  Microscopically  there  is  a  diffuse  infiltration 
of  small  cells  in  the  connective  tissue  between  the  lobules  and  surrounding 
the  portal  system,  and  also  thickening  of  the  arteries.  The  small  gummata 
consist  of  small  round  cells,  connected  with  the  smaller  branches  of  the 
portal  vein  or  biliary  capillaries  (Birch-Hirschfeld).  Embryonic  tissue  and 
excessive  amount  of  connective  tissue  are  usually  seen  in  a  later  stage. 

In  less  advanced  cases  there  may  be  no  marked  enlargement  of  the 
liver,  or  no  very  characteristic  appearances  to  the  naked  eye,  but  micro- 
scopically commencing  interstitial  hepatitis  may  be  found. 

The  following  case  may  be  taken  as  a  typical  illustration  : 

E.  B.,  10  weeks  old,  was  admitted  to  hospital  January  1899.  An  older  brother 
suffers  from  syphilitic  brain  disease  (general  paralysis  and  dementia).     The  infant  was 
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horn  healthy,  but  recently  it  had  suffered  from  coryza,  rash,  and  enlarged  abdomen.  On 
admission  he  was  well  nourished,  there  were  marked  coryza,  somewhat  hoarse  cry,  coppery 
scaly  rash  round  mouth,  remains  of  an  erythema  about  buttocks,  abdomen  distended  and 
tympanitic,  the  veins  on  surface  enlarged,  edge  of  liver  felt  reaching  nearly  to  umbilicus, 
spleen  much  enlarged.    The  infant  died  shortly  after  admission,  being  slightly  jaundiced 
before  death.  Post-mortem.— Brain  healthy,  lunos  slight  hypostatic  pneumonia  with  some 
minute  hs^morrhages,  lieart  normal,  abdomen,  contains  about  an  ounce  of  yellow  cloudy 
fluid,  a  few  flakes  of  lymph  in  fissure  of  liver  and  on  intestines.    Liver  enlarged,  12'i  oz. , 
yellow  tawny  colour,  surface  smooth,  firm,  tough,  and  elastic  in  consistence.   Cuts  with  a 
creaking  noise ;  on  the  cut  surface,  which  is  of  a  dirty  yellow  colour,  in  places  the  lobules 
are  indistinguishable  ;  in  other  places,  where  the  colour  is  more  reddish,  their  outline  is 
faintly  visible.    A  few  whitish  pin-head  points  seen  in  parts.    No  strands  of  connective 
tissue  visible,  no  large  gummata.    Spleen,  2^02.,  enlarged,  firm,  purple-red,  flakes  of 
lymph  on  surface.    Microscopically  there  was  infiltration  of  small  cells  surrounding  the 
portal  capillaries  and  between  the  acini  of  the  liver. 

In  older  children  gummata  and  cicatrices  are  found  at  times  on  the 
surface  of  the  liver  ;  with  this  there  may  be  more  or  less  cirrhosis,  giving 
rise  to  portal  obstruction  and  ascites.  In  one  of  our  cases  there  were  15 
or  16  gummata  visible  on  the  surface  of  a  syphilitic  liver,  the  size  of  small 
nuts.  Others  were  seen  on  section.  There  were  also  local  cicatrices.  The 
patient  was  a  girl  10  years  of  age.  See  '  Reports  of  the  Society  for  the 
Study  of  Disease  in  Children,'  vol.  iii.  p.  26,  1903. 


Patty  liiver 

The  liver  becomes  enlarged  from  being  infiltrated  with  fat  in  several 
different  diseases  during  infancy  and  early  childhood.  It  is  common  to  find 
children  who  are  fat,  pale,  and  rickety,  with  large  livers,  the  edge  of  the 
right  lobe  reaching  nearly  into  the  iliac  fossa  and  the  left  to  the  umbihcus 
If  an  opportunity  occurs  for  a  post-mortem  examination,  such  livers  are  found 
to  be  pale  and  greasy,  the  lobules  being  indistinct,  and  the  cells  are  seen 
microscopically  to  be  loaded  with  fat.  Such  children  are  usually  anamiic, 
havino-  large  distended  abdomens,  coated  tongues,  pasty  stools,  and  suffer  froni 
chronic  indigestion.  Under  a  careful  dietary,  small  doses  of  mercurials  and 
salines,  such  as  Carlsbad  or  Rubinat  water,  improvement  gradually  takes 
place  and  the  hvcr  diminishes  in  size. 

Tuberculosis  of  the  liver 

Although  it  is  exceedingly  common  to  find  tubercles  in  the  liver  in  children 
dying  of  general  tuberculosis,  it  is  exceedingly  rare  for  these  tubercles  to  have 
gfven  any  indication  of  their  presence  during  life.  Tuberculous  disease  of  the 
liver  generally  takes  the  form  either  of  grey  miliary  tubercles  scattered  through 

he  o?gan  ancl  on  the  surface,  or  of  cheesy  nodules,  rarely  arger  th-^  P^as  or 
at  the  most  small  marbles,  which  appear  to  have  a  special  preference  fo  the 
neighbourhood  of  the  bile  ducts.  These  caseous  masses  may  be  found  bi le- 
sta-med  on  section,  and  small  cysts  formed  of  dilated  bile  ducts  filled  with 

nsnlsited  bile  may  be  found  which  have  been  caused  by  compression  of  tl  e 
Ss  jlnchce  is'rarely  produced  unless  there  are  enlarged  caseous  glands 
in  the  transverse  fissure  compressing  the  common  duct, 
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Actinomycosis  of  the  tiver 

Chronic  suppuration,  due  to  the  '  ray '  fungus,  occurs  at  times  in  the 
liver,  and  is  practically  always  fatal.  The  following  case  was  believed  to 
be  tuberculous  at  the  time,  though  no  tuberculous  lesions  were  found  on 
microscopical  examination.  More  recent  examination  of  the  sections  show 
inflammatory  changes  and  the  presence  of  the  ray  fungus. 

Hepatic  Abscess.— Boy,  aged  14  years,  father  and  mother  dead ;  never  been  out  of 
England;  admitted  December  21,  1880;  recently  had  pain  in  right  side  and  cough; 
an  anaemic  boy ;  yellowish  conjunctiva ;  pain  and  tenderness  about  hepatic  region  ; 
dulness  in  right  nipple  line  to  fifth  rib,  and  two  inches  below  ribs.  Temperature, 
99°-io2°.  January  13.— Slight  albumen  in  urine ;  spleen  is  larger,  is  tender  to  the 
touch  and  on  percussion ;  fine  r^les  at  base  of  right  lung.  Temperature,  95°-io3°. 
2oth.— Liver  excessively  tender,  hepatic  region  bulging;  left  lobe  halfway  to  umbilicus; 
dulness  at  base  of  right  lung  to  angle  of  scapula  ;  explored  left  lobe  of  liver  with  syringe, 
only  obtained  blood;  albumen  in  urine;  is  wasted.  21st. — Fluctuation  felt  in  liver; 
aspiration — this  time  obtained  an  ounce  or  two  of  thick  pus.  26th.— Fluctuation  de- 
cidedly felt  ;  opened  antiseptically,  8  oz.  of  thick  glairy  pus,  mixed  with  blood  and  bile  ; 
tube  inserted,  followed  during  evening  by  large  discharge  of  pus.  28th. — Has  been  very 
weak,  vomiting  ;  left  leg  very  oedematous  for  a  day  or  two,  now  dark  blue  as  if  becoming 
gangrenous ;  sudden  death. 

Po'st-mortem. — Body  emaciated  ;  pus  swelling  up  from  fistulous  opening ;  left  leg  much 
swollen  ;  some  fluid  in  pericardium.  Heart  normal.  Right  lung  adherent  to  diaphragm 
by  lymph  and  fibrous  tissue  ;  no  pneumonia  ;  the  diaphragm  abnormally  raised  by  the 
enlarged  liver  below,  and  is  adherent  to  it  by  recent  lymph  ;  the  liver  has  been  punctured 
in  the  left  lobe  near  its  junction  with  the  right  on  its  upper  and  anterior  surface.  The 
fistulous  opening  enters  a  very  irregular  cavity  containing  pus  ;  this  cavity  contains  semi- 
solid cheesy  material  and  irregular  fibrous  trabecuLne,  which  give  it  a  worm-eaten  appear- 
ance ;  posteriorly  in  the  right  lobe  is  a  cheesy  mass,  size  of  an  orange,  beginning  to 
become  worm-eaten,  and  containing  a  little  pus ;  a  few  other  irregular  cavities  joining 
together  :  no  lardaceous  change.  Spleen  enlarged,  lardaceous.  Intestines  matted 
together  by  old  adhesions,  the  mesentery  containing  cretaceons  masses  (old  peritonitis 
from  suppurating  glands);  contains  cicatrices  of  old  (tubercular)  ulcers  ;  no  recent  ulcera- 
tion. Mesenteric  glands  in  places  cretaceous.  Left  external  iliac  vein,  a?ite-mortem 
clot ;  kidneys  congested,  not  lardaceous  ;  lungs,  old  scars  at  apices  ;  pulmonary  artery 
contains  ante-mortem  clot ;  embolism. 


Hepatic  Abscess 

Children  occasionally  suffer  from  multiple  abscesses,  the  result  of  the 
absorption  of  some  septic  material  from  the  region  of  the  portal  vein,  or  from 
some  abscess  in  the  immediate  neighbourhood.  Thus  in  one  case  under  our 
care  multiple  abscesses  in  the  liver  were  evidently  secondary  to  an  ulcer  in 
the  caecal  appendix  caused  by  a  pin  which  had  been  swallowed.  In  a  second 
case  there  was  a  large  hepatic  abscess  communicating  through  the  diaphragm  ' 
with  an  empyema  in  the  right  pleural  cavity '; Tlnd  m  a'case  of  Dr.  Hutton's 
hepatic  abscesses  were  due  to  the  contiguity  of  the  liver  with  suppurating 
retro-peritoneal  glands.  In  some  cases  which  have  been  recorded"a5sceises 
m  the  liver  were  secondaiy  to  typhoid  ulcers,  and  in  others  to  the  irritation 
of  worms  which  had  penetrated  tnto  the  bile  ducts.  The  symptoms  consist 
m  enlargement  of  the  liver,  extreme  tenderness,  and  intermittent  fever.  The 
prognosis  is  bad.    If  pus  is  found,  it  should  be  evacuated  antiseptically. 
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Hydatids 


Hydatid  cysts  in  the  liver  are  not  uncommon  during  later  childhood,  but 
are  decidedly  rare  before  five  or  six  years  of  age.  If  the  cyst  is  of  any  size 
and  situated  in  either  lobe  so  as  to  come  in  contact  with  the  abdominal  wall, 
it  will  form  a  smooth  roimded  swelling  continuous  with  the  liver,  neither 
painful  nor  tender,  elastic  to  the  touch,  or  actually  fluctuating.  Diagnosis 
under  such  circumstances  is  easy,  especially  if  the  tumour  is  tapped  or 
aspirated,  the  fluid  withdrawn  being  of  low  specific  gravity,  non-albuminous, 
and  containing  some  of  the  scolices  or  pieces  of  cyst  wall.  If  the  cyst 
occupy  the  posterior  part  of  the  right  lobe,  it  may  push  the  diaphragm  up- 
wards and  discharge  into  the  lung  or  pleural  cavity  ;  occasionally  the  cyst 
suppurates— in  this  case  there  are  hectic  fever,  pain,  and  the  symptoms  of 
an  abscess. 

Treatment— P'^^^xx^Xxoxi  of  the  contents  of  the  cyst  may  be  sufficient ; 
the  latter  collapses  and  the  hydatid  may  be  destroyed.  The  operation  may 
have  to  be  repeated,  as  the  cyst  may  fill  up  with  serum.  If  suppuration 
occurs  incision  is  required,  and  in  all  cases  it  is  safer  and  better  to  open  the 
abdomen,  secure  the  cyst  to  the  abdominal  wall,  and  drain  the  cavity  with- 
out any  previous  aspiration,  even  if  suppuration  has  not  taken  place. 

In  a  case  under  our  care,  a  girl  of  12  years  who  had  a  large  hydatid  of 
the  liver,  the  cyst  was  aspirated  and  the  girl  left  the  hospital  apparently 
cured  ;  eighteen  months  after  she  was  readmitted  suffering  from  what 
appeared  to  be  an  empyema  of  the  right  side.  It  proved  to  be  a  suppurat- 
ing hydatid  cyst  of  the  lung  ;  this  was  drained,  and  she  finally  made  a  good 
recovery. 


Tumours  of  the  liver 


New  growths  originating  in  the  liver  during  childhood  are  among  the 
greatest  rarities,  though  cases  of  carcinoma,  sarcoma,  adenoma,  and  caver- 
nous tumours  have  been  described.  An  interesting  case  of  lymphadenoma 
of  the  liver,  the  only  one  which  we  have  met  with,  was  admitted  to  the 
Children's  Hospital,  under  Dr.  Humphreys  (now  of  Torquay),  m  1878. 

A  boy  aeed  14  years  suffered,  for  a  month  before  coming  under  notice,  with  pain  in 
theVigM  hypochondriac  region  and  wasting;  he  noticed  a  swelhng  in  the  same  region 
abourtwo  weeks  before  admission.  When  first  admitted  he  was  pale  and  sallow,  but  no. 
Hundi  ed  r  1  ver  was  enlarged,  the  edge  reaching  nearly  to  the  umbilicus  ;  there  was  a 
Ce  bossy  swelling  situated  between  the  right  costal  arch  and  the  umbilicus  ;  the  super 
fidS  abdominal  vdns  were  enlarged  and  tortuous.  Aspiration  of  the  un.ou.  y.  ,do^ 
nothin-  but  blood.     He  wasted,  there  was  a  hectic  tempe.atu.e  (98  -102  ),  and  the 

toneuni  and  right  pleura  became  distended  with  fluid.  He  died  seven  weeks  a  e 
ndmissk>n  havincr  had  symptoms  for  three  months.  At  the  post-mortem  the  abdomina 
^a^  onllh^ed  much  LX  the  right  lobe  of  the  liver  was  much  enlarged  and  contam^^^^ 

-^^^^^^ed  tL  structure  o^.U^^^^ 
and  grew  into  and  compressed  the  liver  substance. 


CHAPTER  XI 


INFANTILE  SCURVY 


Infantile  Scurvy  is  characterised  by  tenderness  ot  the  bones,  h^emor- 
rhagic  stomatitis,  blood  efTusions,  purpura,  and  a  tendency  to  bleed  from 
various  organs. 

Dr.  W,  B,  Cheadle  was  the  first  to  point  out  that  this  condition  was  due 
to  scurvy,  and  to  show  the  curative  effects  of  orange  juice  and  fresh  food  ; 
and  Dr.  T.  Barlow  has  added  largely  to  our  knowledge  of  the  subject  by  his 
clinical  observations  and  post-mortem  examinations. 

Infants  of  under  six  months  rarely  suffer  from  scurvy  even  though  fed  on 
improper  food,  and  children  of  over  two  years  of  age  are  not  often  affected, 
probably  because  it  is  rare  for  them  to  be  fed  exclusively  on  a  diet  from 
which  fresh  food  is  excluded.  The  commonest  time  of  life  is  between  the 
ages  of  six  months  and  two  years,  especially  from  the  eighth  to  the  tenth 
month.  G.  Carpenter  has  reported  a  case  of  scurvy  in  a  boy  of  5^  years, 
who  had  been  on  a  diet  deficient  in  vegetables. 

The  cause  of  infantile  scurvy  is  undoubtedly  improper  feeding,  though 
other  causes  may  be  contributory.  An  infant  has  suffered  from  dyspepsia 
during  the  earlier  months  of  its  life  ;  it  has  been  unable  to  digest  diluted 
fresh  milk ;  one  of  the  dried  milk  foods  or  condensed  milk  has  been  substi- 
tuted, whereupon  the  dyspepsia  has  improved,  the  infant  has  apparently 
flourished,  until  it  was  seven  or  eight  months  old  ;  then  it  has  begun  to 
suffer  with  pain  and  tenderness  in  its  legs,  or  has  shown  other  signs  of 
commencing  scurvy.  While  perhaps  in  this  country  at  least  tinned  or  pre- 
served foods  of  the  dried  or  condensed  sort  are  responsible  for  more  infantile 
scurvy  than  any  other  foods,  yet  these  foods  are  not  alone  in  producing 
these  symptoms.  The  continuous  use  of  peptonised  or  pancreatised  foods 
whether  made  with  preserved  or  fresh  milk,  will  undoubtedly  produce  scurvy  '• 
and  so  also  will  malted  starch  or  starchy  foods  though  made  up  with  fresh 
milk.  The  tendency  in  the  use  of  these  foods  is  to  give  too  much  of  the 
food  and  too  little  fresh  milk.  Milk  foods  sold  in  bottles,  known  as  '  human- 
ised, and  which  have  been  over-heated  in  order  to  make  them  keep  are  also 
responsible  for  a  large  number  of  cases  of  infantile  scurvy.  Scurvy  mostly 
ot  a  mild  type  is  seen  also  in  infants  fed  on  freshly  sterilised  milk,  milk  and 
Darley  water,  and  also  on  raw  milk,  though  this  is  not  common.  Mild  scurvv 
may  also  be  seen  at  times  in  infants  taking  their  mothers'  milk.  It  is  not 
uncommon  to  find,  among  the  poorer  classes  of  a  city,  infants  of  ten 
to  fourteen  months  being  nursed  exclusively  on  their  mothers'  milk  and 
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very  an;\:mic,  with  a  zone  of  congestion  around  those  teeth  which  have  been 
cut,  and  an  ill-defined  tenderness  about  their  limbs.  Such  cases  improve  at 
once  when  given  fresh  cow's  milk  and  orange  juice. 

In  a  considerable  proportion  of  cases  the  infants  who  suffer  from  scurvy 
have  been  difficult  to  feed,  and  have  suffered  from  various  forms  of  dyspepsia, 
vomiting,  diarrhoea,  pain  and  discomfort  in  the  bowels.  In  some  there  is  a 
history  of  bronchitis  which  in  many  cases  seems  to  affect  the  digestion.  In 
a  minority  of  cases-at  least  this  has  been  our  experience— the  infants  who 
develop  scurvy  have  been  tolerably  well  according  to  their  friends'  account, 
but  an  examination  is  very  likely  to  show  that  they  are  anaemic,  and  they 
very  often  show  signs  of  rickets.  . 

While  it  is  certain  that  some  dietetic  error  is  the  chief  factor  in  producing 
scurvy  there  is  much  about  its  etiology  which  is  not  perfectly  plain.  It  is 
certain  that  the  worst  forms  will  be  found  to  have  had  either  preserved  milk 
or  peptonised  food,  and  moreover  they  improve  at  once  if  given  orange  juice 
or  fresh  milk  in  sufficient  quantities.  But,  on  the  other  hand,  it  is  certain  that 
in  some  instances  infants  of  eight  or  nine  months  old  who  have  been  taking 
.o  to  40  oz.  of  milk  a  day  have  suffered  from  scurvy  ;  and  we  have  known  infants 
of  the  same  age  given  dried  milk  food  for  months  without  developing  scurvy, 
though  they  have  suffered  from  rickets.  Several  times  we  have  seen  the 
eaX  symptoms  of  scurvy  arise  in  infants  in  hospital  who  were  wasted  and 
feeble  and  were  taking  a  weaker  food  (on  account  of  their  weakly  digestions) 
han  l  healthy  infant'of  the  same  age  would  have  been  ^^^-^^^^^^^^^^ 
snite  of  the  diet  including  beef  tea  made  with  vegetables.  In  anothei  case 
h'at  of  a  wasted  nfant  of  9  months  taking  a  mixture  of  cream  diluted  with 
riilL  suoar  water,  the  limbs  became  tender  and  the  gums  red,  but  1  in^proved 
at  once^  when  w'hey  was  used  to  dilute  the  cream,  the  amount  of  cieam 
continuing  the  same. 

Tim  r     I  vear  old  admitted  to  hospital  January  13.  weight  10  lb  4  oz. ,  had 

CBdsmatoivs;  he  was  given  a  peptoms.d  'f'^'^^'^'^t^^-J'T^^*^'^  J,.,  proleids 
0,  cream  m.-ture  made  ^'-fl-'^^^'-''^^tTTSJtJlll^^'^  v;g'e,ab.es. 
175  per  cent.,  and  sugar  6  per  cent  ,  also  12  oz.  "  „8°-ioil°  F.  for  a  few 

Febrtfary  .  he  had  =oma  sligln  broncho-pnenmoma^^  e^^^^^^^^^  3 
days.    February,  it  was  noted  the  gums  we  e  •^'^^'^^f^^'l^t   his  food  remaining 

ii^Sn^^ntJ^rtrdrhinrtrhLh^ 

'"TnlLrrtS  an  intan,  of  ,  n.onths,  weighing  :JdcrLl::~ 

&rgic:'=^^^^^^^^^ 

S  after  orange  juiee  was  given  and  without  change  of  d,et. 

It  would  certainly  seenr  that  in  the  .-jority  of  ^etlt  tl"ch 

scurvy  is  caused  by  an  ,nsuffic,ent  an,c.,n  or   b^^-e  of^an  ele^ 

contributory  causes. 
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It  is  interesting  to  note  that  so  acute  and  experienced  an  observer  as 
Dr.  Nansen  looks  upon  adult  scurvy  as  a  disease  not  due  to  the  absence  of 
a  certain  element  in  the  food,  but  rather  to  the  presence  of  ptomaines  in 
badly  preserved  milk,  salt  beef,  or  other  preserved  foods.  He  believes  that 
if  the  preserved  foods  taken  on  a  voyage  are  most  carefully  sterilised,  so 
that  they  keep  well,  if  regular  exercise  and  plenty  of  fresh  air  are  taken 
by  the  crew,  and  no  intemperance  indulged  in,  there  will  be  no  scurvy, 
and  orange  and  lime  juice  are  unnecessary.  The  symptoms  of  scurvy  are 
undoubtedly  very  suggestive  of  ptomaine  poisoning,  but  further  light  is 
needed. 

Infantile  scurvy  is  undoubtedly  most  common  among  the  infants  of  the 
comfortably  circumstanced  classes,  who  are  able  to  afford  proprietary  foods, 
but  it  is  by  no  means  uncommon  among  the  infants  who  attend  the  out- 
patient department  of  the  Manchester  Children's  Hospital ;  these  are  among 
the  poorest  in  the  city,  and  are  fed  largely  on  boiled  bread,  supplemented 
perhaps  by  breast  milk.  Sweetened  condensed  milk  is  also  a  favourite  food 
among  the  working-class  population. 

Symptoms— On^  of  the  earliest  and  most  characteristic  symptoms  is 
pain,  tenderness,  and  immobility  in  one  of  the  lower  limbs.  With  this 
there  is  usually  some  htemorrhagic  swelling  round  a  tooth  which  has 
recently  been  cut  or  which  is  about  to  be  cut."  The  pain  and  tenderness  in 
one  of  the  lower  limbs  may  be  difficult  to  localise  if  only  slight,  but  the 
infant  draws  up  its  leg  and  cries  when  it  is  washed  or  disturbed,  as  in  taking 
It  up  and  carrying  it  about.  It  is  perhaps  thought  to  have  rheumatism  or 
early  disease  of  the  hip  is  suspected.  If  the  child  has  been  walking'  or 
crawhng,  it  will  probably  refuse  to  put  its  foot  to  the  ground.  When  the 
disease  is  more  marked  the  infant  cries  or  screams  as  if  in  acute  pain  when 
the  hmb  IS  handled,  and  indeed  cries  if  it  sees  anyone  coming  near  its  cot 
with  the  intention  of  disturbing  it.  The  hip,  as  we  have  said,  may  be  drawn 
up  and  held  rigidly,  or  it  may  hang  down  or  lie  motionless  like  a  limb  which 
IS  paralysed.  In  some  cases  it  has  happened  that  a  diagnosis  of  infantile 
paralysis  has  been  made.  Whenever  the  above  symptoms  are  observed  in 
an  infant  of  eight  or  nine  months  or  more,  scurvy  should  be  suspected  and 
the  gums  carefully  examined.  Appropriate  dietetic  treatment  should  at  once 
be  commenced. 

In  more  marked  cases  there  will  be  a  more  or  less  distinct  swellino-  in 
connection  with  some  bone,  usually  the  femur  or  tibia,  or  one  or  both  fe^s 
may  be  swollen  with  the  skin  tense  and  shiny.  Swellings  may  be  noted  in 
connection  with  the  bones  of  the  upper  extremity,  more  especially  the 
humerus,  or  the  ileum,  scapula,  or  skull.  Sometimes  ossification  of  the 
periosteum  surrounding  a  haemorrhage  will  take  place  and  form  a  swellinjr 
which  may  remain  for  many  months.  There  is  usually  marked  weakness  of 
he  muscles  of  the  back,  so  that  the  infant  no  longer  attempts  to  sit  un  or 

o    Jmme'  -f'  ^""T'  ^-^^^"'^  cri^elVnyTttl^ 

to  examine  It.     It  is  good  enough  if  not  disturbed,  but  cannot  bear  to 
be  interfered  with  ,n  any  way.    Various  haemorrhages  ^re  apt  to  take  place 
the  commonest  being  from  the  kidneys.    The  urine  discobur  t^f  nalins 

an  t^.    f  "  ^^P°^^^  °f  ^  red-coloured  sediment  s  noted 

an  the  chamber  vessel,  and  if  the  urine  is  collected  and  examined  he 
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reactions  for  albumen  and  blood  will  be  found.    Occasionally  there  is  albu- 
men and  no  blood.    The  urine  is  not  smoky  or  dark  as  m  nephritis.  In 
some  cases  the  hccmaturia  and  stomatitis  are  the  only  symptoms  present,  or 
they  may  be  the  earliest  symptoms.    In  one  case  coming  under  our  notice, 
'I  stone  in  the  bladder  had  been  suspected  and  the  infant  sounded  for  stone. 
In  several  cases  we  have  seen  fever  and  semipurulent  urine  subside  at  once 
on  an  anti-scorbutic  diet.  There  may  be  oozing  of  blood  from  various  organs, 
from  the  bowels,  from  the  nasal  mucous  membranes,  from  fissures  in  the 
anus  or  cracks  in  the  lips.    An  orbital  haemorrhage  is  not  uncommon,  espe- 
da  lv  if  the  infant  has  a  bad  cough  at  the  time  and  strains  itself.  When 
thb  happens  the  eye  is  pressed  forwards  ;  the  eyelid  is  often  cedematous, 
c!  V  i  ?he"nfant  a  peculiar  appearance.    In  bad  cases  purple  disco W^ns 
o  the  skin  from  subcutaneous  bleedings  are  common,  bruise  marks  being 
n  -esent  round  the  eyes  and  in  various  places  about  the  trunk  and  hmbs  A 
Lmorrhag^  condidon  may  be  noted  beneath  the  finger  nails  near  their 
roor  The  gums  may  be  much  swollen,  may  bleed  easily  and  be  very  foul. 
Senaratior^  of  an  epiphysis  and  fractures  of  the  shaft  of  one  of  the  bones 
take  Place  ^n  some  Lses.     The  former  is  the  more  common,  especially 
seoaradon  of  the  lower  end  of  the  femur.    We  have  only  seen  one  case  of 
separation  oi  me  post-mortem  examination.    This  was 

h^^c^ of  a^^^^^^^^^^^^  nJt4  old,  illegitimate  and  badly  cared 

or  -  Tt  had  been  put  out  to  nurse,  and  fed  on  bread  and  milk,  though  it  was  a 
for  ,  t  liaa  oeen  pu  humeri  were  fractured 

question  "^^^  ^''^l^'f^ with  the  lower  third.  The  child 
near  the  J-^^^;^^^^^^/;^,^!;^  a  blood  swelling  over  the  femur 

was  very  aniemic  and  rickety,  ana  u  r  ^^^^^  oblique  and  had 

A.  U.e  w-  re  ,X  dea*  pJeJon^ably  by'holding  .he 

evidently  been  done  some  time    e  ,  f  ■    jeum  had  been 

1offbvX%ffuted"  Th^UeTwerema^^dli  rickety.  Chronic 
stripped  off  by  the  ,^        „ith  blood  and  mucus,  is  ,n  some  cases 

rs  rr^&jried     -  r 

'uS  rnat'e:b^uttoLed  .ben  fresh  mil.  and 

orange  juice  was  given.  x^^xV^d.  the  infant  is 

In  themajority  of  cases,  when  he  dise^^ 

an.x^mic  and  shows  signs  of  "^-^^^^  ^"^"^-i^.pf;^  the  ribs  are  beaded 
sides  of  the  chest  wall  are  drawn  ^l^'^^^'^'^^'f^^  infrequently  there  may 
and  the  eppby-^-f ^^^^^^^^^^^  and\hght\enderness 
be  marked  signs  of  ^^^f  temperature  is  raised  a  degree  or 

t^'^L^^^^  ^  ^^^^ 

the  brain.  •  in  the  absence  of  treatment 

direrr;^  ihetu::,  Xre-as fuTali;  is  .uicHy  cured  if  the  die.  is  changed 
by  giving  it  fresh  food  in  some  form. 
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The  following  case  illustrates  some  of  the  above  remarks  : 

Scurvy. — The  patient  was  an  infant  (a  girl)  aged  7  months,  of  middle-class  parents 
(patient  of  Dr.  Alfred  Brown).  We  were  given  the  following  history  :  Healthy  born,  mother 
unable  to  nurse  it ;  it  was  consequently  given  Allen  and  Hanbury's  No.  i  food,  which  con- 
sists of  desiccated  milk  ;  at  three  months  of  age  it  was  given  their  No.  2  food,  which  con- 
sists of  desiccated  milk  and  maltose  ;  at  five  months  of  age  it  was  given  the  No.  3  food, 
which  consists  of  a  malted  food,  to  be  made  up  with  fresh  milk  instead  of  with  water,  as 
are  the  No.  i  and  No.  2  ;  but  the  mother  thinking  that  fresh  milk  would  not  suit,  made 
up  the  No.  3  food  with  No.  2  food.    Thus  the  infant  had  had  for  seven  months  no  fresh 
food  at  all,  but  dried  milk  and  maltose  made  into  an  emulsion  with  water.    The  mother 
stated  that  the  infant  had  thriven  well,  and  was  always  looked  upon  as  a  prize  baby,  and 
no  doubt  her  photograph  would  have  formed  an  excellent  testimonial  for  the  food  supply. 
For  two  or  three  weeks  past  she  had  had  a  bad  cough.    Two  weeks  before  our  visit,  the 
nurse  noticed  the  left  eyeball  was  very  prominent ;  this  appears  to  have  come  on  suddenly, 
and  so  prominent  was  it  that  the  nurse  said  she  fully  expected  '  it  would  drop  out.'  This 
was  attributed  to  a  slight  blow  the  infant  had  had  on  the  eye  from  a  '  teat,'  or  '  comforter,' 
tied  at  the  end  of  a  string.    The  eye  has  continued  prominent  ever  since.    She  had  had 
several  '  bad  faints.'    On  examination,  we  found  the  baby  was  large,  fat,  and  pale  ;  there 
was  a  temperature  of  101°  F.    She  was  drowsy,  but  was  readily  roused.    The  left  eyeball 
was  very  prominent,  and  while  the  right  eyelid  closed  naturally,  the  left  ball  was  in  part 
exposed,  as  the  eyelids  when  closed  would  not  meet.    The  eyelids  were  not  puffy,  there 
were  no  ecchymoses  either  on  the  eyeball  or  elsewhere.    The  ribs  were  beaded,  but 
there  was  no  tenderness  about  the  limbs.    She  had  some  bronchial  catarrh,  and  a 
persistent  cough.    No  teeth  were  cut ;  the  gums  were  normal.    The  nurse  stated  the  urine 
stamed  the  napkins  a  brownish  colour.    She  rapidly  improved  when  given  fresh  milk 
and  orange  juice. 

Treatment.— \\\  order  to  prevent  scurvy,  an  infant  if  not  fed  at  the  breast 
should  have  fresh  milk  from  healthy  cows  in  quantities  sufficient  to  supply  its 
necessities.  If  in  consequence  of  indigestion  it  is  necessary  to  lessen  the 
quantity  of  food  which  it  takes,  care  should  be  taken  to  bring  the  quantity 
again  up  to  the  normal  as  soon  as  possible.  If  this  cannot  be  done  the 
infant  should  be  carefully  watched  for  any  symptoms  of  scurvy  such  as 
tenderness  of  the  bones  or  hx^morrhagic  stomatitis.  There  is  no  necessity 
to  give  raw  milk  ;  ,t  must  be  rare  for  children  taking  a  full  quantity  of  freshly 
s  er. hsed  or  boiled  milk  to  develop  scurvy.  The  risk  is  far  greater  in  using 
s  enlised  milk  which  has  been  heated  to  a  high  temperature  and  kept  in 
stock  for  some  months  before  being  used.  All  dried  milk  foods  or  peptonised 
foods  should  be  used  as  temporary  resorts  only,  or  should  not  constitute  the 
sole  food  of  the  infant,  and  this  is  especially  dangerous  after  the  infant  has 
passed  SIX  months  of  age.  If  any  symptoms  of  scurvy  appear  h  oz.  to  i  oz.  of 
'ccorcwTn^r'  ^"^'^^        2°  ^«  40  oz.  daily" of  fresh  milk 

sSou    be  .  f  ^1         "^^^^^^^'^^      d'l^t^  the  milk,  whey 

should  be  used  in  preference  to  barley  water  or  starchy  fluids.    If  the  child 

IZly  ^'^^"''^'^  P°^^'^'-^  beef  tea  with  ve^etab  es 

potato  broth,  or  an  egg  may  be  added  to  its  diet.    All  forms  of  peptonised 
malted  foods  should  be  avoided,  or  excess  of  starchy  foods,  Sso  all  mea 
TTArlT^t  proprietary  and  paL^tVo'oS 

in  uJich  tW  is  rf  "'■"."^/''^''^t  The  most  difficult  cases  are  those 

»n  wnicn  there  is  chrome  indigestion  as  well  as  scurvy. 
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RlCPCETS  is  a  disease  that  usually  makes  its  appearance  during  the  first  two 
or  three  years  of  life  ;  it  is  characterised  by  chron.c  indigestion,  deformi  ies 
of  the  bones,  weakness  of  the  muscles  and  ligaments,  and  various  peculiar 
neivous  disorders.    Dentition  is  retarded  ;  there  is  frequently  enlargement 

^^^!;^™nS:^e  for  rickets  to  manifest  itself  is  during  the  period 
from  the  fourth  or  fifth  month  to  the  end  of  the  second  year ;  in  rare  cases  it 

a  been  noted  earlier  than  this.    During  the  first  year  or  two  of  life,  even 
n  health  the  digestive  system  is  worked  to  its  utmost  capacity,  in  order  tha 
it  may  be  able  to  supply  the  system  with  sufficient  nutrient  material  not 
onlTfor  the  exigencies  of  daily  life,  but  also  for  the  rapid  bui  ding  up  of  the 
d   ues  which  is  going  on  at  this  time;  an  impairment  of  the  digestive 

a  weakenfng  of  the  digestive  ferments,  or  food  -Foper^m 
necessarily  means  indigestion  in  some  form  or  othei.    An  impeifect  diges 
don  r^eans  that  not  only  do  the  elements  in  the  food  fail  to  be  conveited 
tion  means  tnat         i^^/t  also  toxins  or  pathological  products  are  formed, 
T^^/^S^^^^^  blood  int'erfere  with  the  building  up  of  the 

•s'st':nd%erhaps  .^^^^^^^^^ 

of  the  ^'Z'""'       '    be  fat  and  apparently  healthy,  and  there  may 

Tdence  of  a  p"or  P-t  malnutHtion  ;  but  inquiry  will  generally 

dency  to  tickets  is  neieaiiary  '  hereditary  influence  plays  some 

hereditary,  yet  we  -  far  from  deny-g  ha  1  -  ^^^^  ^^^^^J^^. 

P"'^  "  rtt:rtef  wS^y  from  an^  cause,  their  children  will  be  more 
especially  the  lattei,  is  weai.  y  '  ^  manual  labour  during  her 

likely  to  suffer  f--^^;^^^^^-^,;^;^  admit  of,  or  she  lives  under 

pregnancy,  more  than  1  ei  to  rear,  and  becomes 

lanhealthy  conditions  :  the  in  ant,  -^^^^^^^^^^^f^'^f^.e"^  other's  health  has 
,ickety;  we  ^an.  1-rdly  doub   that  d.    m^  ^^^^.^^  ^^^^^^^ 
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rickety,  even  though  the  greatest  pains  and  care  have  been  bestowed  on  their 
feeding  and  bringing  up.  The  influence  of  the  mother's  health  in  producing 
rickets  is  seen  in  large  families,  where  the  later  children  born  are  apt  to  be 
rickety.  It  happens  also  at  times  that  first-bom  children  are  rickety,  espe- 
cially in  those  cases  where  the  mother  is  very  young. 

Does  syphilis  in  the  parents  predispose  to  rickets  in  the  infant Parrot 
asserted  that  rickets  was  the  result  of  the  syphilitic  poison — that  the  latter 
when  worn  out  or  weakened  produced  rickets.  Very  few,  even  among  his 
own  countrymen,  have  accepted  his  views.  Among  the  foundlings  of  Paris 
and  other  large  cities  where  syphilis  is  a  common  disease,  it  may  be  difficult 
or  impossible  to  say  exactly  what  influence  syphilis  exerts  in  producing  rickets  ; 
in  country  districts,  where  syphilis  is  uncommon  and  rickets  common,  it  is 
clearly  seen  that  there  is  no  connection  between  the  two,  or  only  that  the 
syphilitic  poison  has  a  depressing  influence  on  the  system  and  so  predisposes 
to  rickets  as  it  appears  to  do  to  tuberculosis. 

Dietetic  Influences. —It  has  been  stated  that  iniants  nursed  at  the  breast  of 
a  healthy  mother  rarely  become  rickety,  we  may  say  never  suffer  from  severe 
rickets  :  while  infants  who  have  been  artificially  fed  from  the  first,  and  who 
have  suffered  much  from  dyspeptic  ailments,  are  nearly  always  affected. 
It  IS  certain,  however,  that  over-lactation  is  a  cause  of  rickets.    Infants  who 
have  been  suckled  at  the  breast  for  over  ten  months  or  a  year  frequently 
suffer  from  rickets.    Infants  who  have  suff"ered  from  diarrhoea,  gastric  catarrh, 
bronchitis,  pneumonia,  and  especially  those  who  have  had  a  hard  struggle 
for  life,  vei-y  frequently  become  rickety.    Infants  who  were  premature  and 
who  have  been  reared  with  difficulty,  are  among  those  who  often  suffer. 
Infants  badly  fed,  and  those  who  from  ignorance  or  necessity  have  been 
deprived  of  fresh  milk  and  given  large  quantities  of  indigestible  food,  are 
exceedingly  likely  to  suff^er  from  rickets.    That  improper  feeding  plays  an 
miportant  part  in  the  production  of  bone  lesions  has  been  shown  in  the 
rearing  of  the  young  lions  at  the  Zoological  Gardens,  and  in  the  feeding  of 
puppies  and  other  animals  on  lean  meat.    These  animals  developed  rickets 
but  improved  at  once  when  given  milk  and  pounded  bones.  ^    The  same 

mnlL^""-^^  ^^^'"^  """'^  '^^''^'^  dispensary  patients  ;  a 

maiked  improvement  in  the  symptoms  following  their  admission  to  hospital, 
VNhere  a  more  suitable  diet  is  given  than  the  one  which  they  have  been  taking 

lar^e  nnL^'lv    f '  ^  ^^^'^^  ^'^^^  ^"^^^"^^  who  have  been  given 

quaHtv  or  on'r  ^^^^ensed  milk  of  a  poor 

Se  I' vet  r  7  ^^.%"^"^h-advertised  patent  foods,  early  develop 

and  watL  milS  r  1  '""^T'  ^^^^^^^  ^^^^^ 

Aeoretirnl'l  "'"^i"'        P^Pto^i^^d  milk.    The  food  may  have  been 

ookTd  S  "dTh  "       "  ^^^'1^         have  been  we 

has  itl^'ermor:  o^lef  T  ''T^'        ^"^P^'^^'^      ^^'"^  ^^^^ 
rickety  d  S  brZht  f  u'^"''"  'h'^^''^"  ^^'h°  *us  become 

suffered  aS  c  -  W  °"  ^'''^  °'  ''^''^''^^  "^^^  ^^^'^  ^^^^'^  <^e"ainly 
failed  bf  digetd  .r./"T'.  "/"^^""^  catarrh,  and  their  food  has 
child  of  eighTorn  ne  mlrthr     f^       •  1'  "°  thing  to  find  a 

than  it  can  no  X  TeS  '  """'^'^^^  ^^'"^       ^'^'^  ^^r  more  milk 

possibly  digest,  passing  curd,  pasty  stools,  and  suffering  from 

'  See  Cheadlc,  '  Rickets,'  Brit.  Med.  .W.  Meeting.  i888. 
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flatulence  and  colic.  A  food  in  which  starch  or  sugar  has  replaced  fat,  or 
which  in  other  ways  differs  from  human  milk,  will  be  only  too  likely  to  give 
rise  to  rickets  ;  but  the  food  may  have  contained  fat  in  normal  quantities 
and  been  otherwise  suitable,  yet  if  the  child  suffers  from  chronic  dyspepsia, 
and  the  milk  food  has  undergone  excessive  lactic  or  butyric  fermentation  in 
the  alimentary  canal,  and  consequently  failed  to  nourish,  the  child  is  likely 
to  be  rickety,  and  may  suffer  from  laryngismus  and  convulsions.  It  seems  very 
probable  that  some  toxins,  the  result  of  indigestion,  which  have  been 
absorbed  into  the  blood,  are  the  immediate  causes  of  some  of  the  symptoms 
of  rickets. 

Hygienic  and  Climatic  Influences.— TY^^  children  of  the  well-to-do  classes 
suffer  less  from  rickets  than  those  of  the  poor,  and  when  they  are  affected  it 
is  in  a  milder  degree  ;  the  same  may  be  said  of  country  children  as  com- 
pared with  the  denizens  of  the  slums  of  our  great  cities.  Rickets  is  more 
common  in  damp  cold  climates  than  in  warmer  ones.  From  these  facts  we 
gather  that  bad  ventilation,  and  absence  of  fresh  air  and  sunlight,  are  factors 
in  producing  rickets.  That  this  influence  is  exercised  through  the  digestive 
organs  is  very  probable. 

From  the  above  remarks  it  is  dear  that  we  believe  there  are  several 
factors  in  the  production  of  rickets.    Congenital  weakness,  feebleness  of  the 
digestive  powers,  improper  food,  breathing  vitiated  air,  exposure  to  cold 
and  damp,  will  together,  in  some  instances  perhaps  singly,  produce  rickets 
Rickets  abounds  wherever  the  lower  classes  of  the  population  are  crowded 
together  in  courts  and  slums,  where  the  mothers,  from  necessity  or  choice 
are  unable  to  suckle  their  infants,  where  fresh  cow's  milk  is  dear  and  of 
poor  quality,  and  infant  life  is  exposed  to  the  various  bad  influences  which 
poverty  and  ignorance  are  certain  to  produce.    Rickets  is  a  rare  disease 
where  the  parents  are  strong  and  healthy,  when  the  mother  is  able  to  nur  e 
her  infant  while  taking  care  of  her  own  health  and  diet,  and  is  able  to  devote 
her  whole  time  to  the  care  and  nurture  of  her  offspring. 

Chcviical  Theories.-i:\i^  older  authors  attributed  rickets  to  the  absence, 
or  diminished  quantities,  of  lime  salts  in  the  food,  but  very  httle  observation 
was  ^ff^cient  to  disprov;  this.  Others  (Seeman)  have  supposed  a  deficien  y 
of  hydrochloric  acid  in  the  gastric  juice,  and  that  --^^7^1^  e 
instead  of  entering  the  blood,  passed  through  the  alimentary  canal.  Some 
have  thought  there  was  a  deficiency  of  phosphoric  acid  or  phosphates  m  the 
food  and  fhat  its  absence  from  the  blood  prevented  the  formation  of  bone. 
?he  '^cid  theory  '  has  ^  supposed  there  was  an  excess 

Inactic  acid  n  the  blood,  which  had  been  formed  from  the  decomposi- 
Son  Smi^  in  the  stomach-the  presence  of  ) 
lin^e  salts  of  the  bones  and  carrying  them  out  of  the  -^^y  ^  ^^^^^ 

confess  to  being  completely  sceptical  concerning  all  the  e  hypoth^^^^' 
much  doubt  if  they  explain  anything  as  to  the  P^^^^^?^";^^^^ 
are  inclined  to  believe  that  the  phenomena  seen     "^^^  '       '^^  "^^^^^^^^^ 
as  the  sweating,  convulsions,  and  bone  changes,  are  caused  by  the  piesence 
fn  tt  blood  of  oxins  absorbed  from  the  alimentary  canal.    In  other  .ouls, 
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possible  to  differentiate  them.  In  the  shghter  grades  of  rickets  the  first  and 
perhaps  the  only  signs  of  the  affection  are  slightly  beaded  ribs  and  enlarged 
epiphyses  at  the  lower  ends  of  the  radius  and  ulna.  In  the  more  severe  forms 
of  the  disease  the  early  symptoms  are  slight  fever,  the  infant  being  hot  and 
restless  during  sleep  ;  abundant  perspiration,  more  especially  about  the  fore- 
head and  scalp,  may  then  be  noticed  ;  at  this  time  the  infant  may  suffer  from 
convulsions  and  not  infrequently  laryngismus.  His  limbs  may  be  more  or  less 
tender,  so  that  he  cries  on  being  moved  or  danced  about  in  the  nurse's  arms, 
and  usually  some  beading  of  the  ribs  can  be  detected.  In  the  majority  of 
cases  the  abdomen  is  habitually  distended  with  wind,  and  there  is  mostly 
constipation,  though,  on  the  other  hand,  the  stools  may  be  loose  and  curdy. 
The  child  may  be  antemic  and  the  spleen  may  be  felt  to  be  enlarged. 

As  time  goes  on  it  is  noted  that  there  is  a  delay  in  the  appearance  of  the 
teeth  :  if  the  first  two  incisors  have  been  cut,  a  long  interval,  perhaps  many 
months,  elapses  before  the  appearance  of  the  others,  and  the  teeth  that  have 
been  cut  are  apt  to  become  carious,  from  a  deficiency  in  their  enamel.  The 
muscular  system  is  almost  certain  to  suffer;  the  child  cannot  sit  up  from  weak- 
ness of  the  lumbar  muscles,  and  the  spine  bows  out  from  laxity  of  the  liga- 
ments; "the  infant  does  not  use  its  limbs  like  a  healthy  child,  making  no, 
or  poor,  attempts  at  crawling  ;  its  legs  are  weak,  it  cannot  bear  its  weight  on 
them  or  even  put  them  to  the  ground. 

Concurrently  with  many  of  these  phenomena,  marked  changes  are  noted 
in  the  bony  skeleton.    The  bones  may  be  tender  to  the  touch,  and  the  infant 
resent  being  jumped  about.    It  is  probable,  however,  that  this  tenderness 
is  produced  by  slight  haemorrhages,  which  are  really  scorbutic.  Scurvy 
and  rickets  frequently  are  associated  together.    The  skull  early  shows  these 
changes,  though,  if  rickets  does  not  supervene  till  the  middle  or  end  of 
the  second  year,  the  bones  of  the  skull  may  escape.    There  is  a  marked 
exaggeration  of  the  frontal  and  parietal  eminences,  with  some  flattening  of 
the  upper  surface,  so  that  there  is  a  sort  of  table-land  at  the  vertex,  the  head 
assuming  a  more  or  less  quadrate  shape.    Sometimes  there  is  flattening  of 
the  occipital  bone  behind,  so  that  the  back  of  the  head  looks  as  if  pressed 
m.    In  severe  cases  there  are  broad  shallow  grooves  corresponding  with  the 
sagittal  and  coronal  sutures,  and  consequently  running  at  right  angles  with 
one  another.    The  fontanelles  are  widely  open  and  may  remain  so  long  after 
they  should  be  closing  up,  and  the  edges  of  the  bones  where  they  come 
together  to  form  the  sagittal,  coronal,  and  lambdoidal  sutures  are  thickened 
Instead  of,  or  in  combination  with,  these  hypertrophic  changes  at  the 
eminences  and  edges  of  the  bones,  there  may  be  atrophy  or  thinning  of  the 
central  parts  of  the  occipital  or  parietal  bones,  which  has  been  termed 

with'Tll!  "r^^  P^^""'  "^'^       ^"^^       8"^"^^^  Pr^^^"^e  exerted 

thesut^rP.rV°''  *h\°^^'P'^^l.°^-  P^^etal  bones,  of  course  avoiding 
bene!  t?:      ^°"%P^5^^f  ^^"ding  and  bowing  in  almost  like  parchment 
the  retlt  J"^?'-  questioned  to  what  extent  cranio-tabes  is 

rhtlH         1  ^'.  ^  P^^'^"*       times  in  undoubtedly  syphilitic 

wh  t  r'itf  'f^'^^^        ----  --ting  diseases.  '  We 

h  is  cert '  n  "'^h  ^yPhi^is  is  anything  more  than  a  casual  one,  bu 

who  eSfbUnoX     "  '^'^^^"^     weakly  infants  a  few  month  oM 

wno  exhibit  no  other  signs  of  rickets,  and  also  in  newly  born  infants.  Whether 
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it  is  always  to  be  accepted  as  pathognomonic  of  commencing  rickets  is  an 
open  question  ;  but  when  present  in  infants  over  six  or  eight  months  of  age  it 
is  ahiiost  always  in  our  experience  accompanied  by  signs  of  undoubted  rickets. 

Characteristic  changes  take  place  in  the  chondral  ends  of  the  ribs  and  in 
the  shape  of  the  chest,  the  latter  being  most  marked  in  children  who  suffer 
from  bronchitis.  The  ribs  are  enlarged  or  beaded  where  they  join  their 
cartilages  :  these  may  be  felt  or  seen  at  a  glance  when  the  chest  is  exposed. 
The  shape  of  the  chest-walls  is  altered  in  consequence  of  the  softening  of  the 
costal  ends  of  the  ribs  ;  the  rigidity  of  the  chest  walls  is  impaired  at  this  spot 
so  that  there  is  a  falling  in  of  the  ribs  on  each  side,  while  the  sternum  and 


Pi    32.— Tracing  of  Chest  Wall  of  a  Rickety  Boy 
of  2  years  of  age. 


Fig.  33.— Enlargement  of  Epipliysts 
of  Lower  End  of  Radius  and  Ulna 
Child  of  18  months. 


cartilac^es  are  thrust  forward  (see  fig.  32).  The  sides  of  the  chest,  especially 
the  ^gion  included  between  the  fourth  and  eighth  ribs,  bend  or  -rve  mwai  ds 
rthaf  a  more  or  less  broad  vertical  groove  is  formed  on  each  side  of  the 
Che  t  The  angles  of  the  ribs  are  often  exaggerated  or  undergo  a  sharp 
T  •■  'kink'  at  this  spot.  With  these  changes  is  mostly  associated 
r:fdenini  of  t  ar  h  which  the  ribs  make  inferiorly,  and  the  abdomen  is 
a  widening  ot  tne  a  watched,  especially  if  there  is  any 

f ''"^  ^  .n^.rrh  the  ches  walls  ,vill  be  noticed  to  fall  in  at  the  groove  on 
bronchial  catar  h  the  chest  wa  l^  inspiration.  All 

T  "  oV  chi^Lform  tfiSay  be  present,  from  the  extreme  degree  noted 
degrees  of  ^  keel-like  ridge  in  front,  formed  by  the  ster- 
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and  ulna,  and  the  tibia  ;  the  shafts  are  very  apt  to  bend  and  in  the  worst  cases 
mav  fracture.  The  lower  ends  of  the  radius  and  ulna  are  swollen,  the  swollen 
portion  involving  the  irregular  layer  of  cartilage,  in  which  calcification  is 
proceeding  (see  fig.  35),  which  separates  the  cartilage  of  the  epiphyses  from 
the  shaft  ;  in  the  worst  cases  this  enlargement  is  very  striking  (see  figs.  34 
and  35).  The  tibia  is  usually  more  or  less  bent,  the  curve  varying  in  position 
and  degree  ;  the  lower  end  is,  however,  most  commonly  bent  inwards  (being 
an  exaggeration  of  the  natural  curve),  so  that  the  convexity  is  outward  (see 
fig.  44  et  scq.\  a  deformity  which  is  produced  by  the  child  whilst  sitting  on 
the  floor,  with  its  legs  crossed  under  it,  shuffling  with  its  legs  so  as  to  change 
its  position.  The  distortion  often  takes  place 
before  the  child  learns  to  walk.  The  deformity 
known  as  '  knock-knees '  is  produced  later,  after 
the  child  has  begun  to  walk  (see  fig.  43).  The 
other  long  bones,  the  femur  (see  fig.  37  et  seq.\ 
radius  and  ulna,  and  the  humerus,  are  apt  to 
bend  :  the  bowed  humerus  is  sometimes  pro- 
duced by  the  attendants  lifting  the  child  by 
grasping  its  arms,  just  below  the  shoulder.  If 
the  child  can  sit  up  the  spine  is  apt  to  become 
bowed,  an  exaggeration  of  the  natural  curve 
taking  place  in  the  cervical  region,  while  the 
dorsal  curve  is  exaggerated  and  involves  the 
lumbar,  so  that  the  spine  bows  out  backwards, 
a  result  largely  due  to  the  weakening  of  the 
ligaments  (see  fig.  41). 

It  must  not  be  supposed  that  all  the  changes 
in  the  shape  of  the  bones  take  place  in  any  one 
case,  and  the  degree  of  deformity  differs  accord- 
ing to  the  severity  of  the  case.  As  before  re- 
marked, the  shape  of  the  head  may  be  quite 
normal,  and  only  the  epiphysial  swelling  and 
deformity  be  noted  in  the  ribs  and  fore-arms. 
Sometimes  muscular  weakness  is  the  symptom 
which  most  strikes  the  friends  :  the  child  is 
dyspeptic,  has  a  rounded  belly  and  pale  face,  the  teeth  are  late  in  appearing  ; 
the  child,  is  perhaps  eighteen  months  or  two  years  old,  cannot  stand 
or  walk,  and  medical  advice  is  sought  because  the  parents  think  the  legs  are 
paralysed  ;  or  the  child  is  brought  to  a  doctor,  as  it  is  supposed  he  has 
spinal  disease,  on  account  of  the  bowing  backwards  of  the  spine  ;  or  the 
frifndT  ^^^'^  """'^  "^^'^^^  ^""^  '^'''''"^  symptom  which  alarms  the 

ireTIlfn^^T"'^"'''  '•'''''^  connection  with  the  nervous  system  in  rickets 
affectTfv.  >"^POi-tant     The  whole  nervous  system  appears  to  be 

on  th.  .r  ^'^'T'  ''''''''  ""'^^^^^  ^"'^dition  and  readily  discharge 

espcci'iif  1!^;^^^^^^^  provocation.  General  convulsions  are  common,  more 
especially  during  the  early  stages  of  the  disease  ;  they  vary  much  in  their 

hanr^rr?'""'^'"^  ^^'^^^l^.-^  P--^^  q-clly,  iLt  on  the  o  W 

thmg  for  a  rickety  child  of  a  year,  eighteen 


Fig.  34.— Section  through  Radius 
of  case  figured  in  fig.  33,  show- 
ing e.xaggerated  depth  and  irre- 
gular borders  of  the  proliferation 
and  columnar  zones  of  cartilage. 
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months,  or  two  years  to  die  in  a  few  moments  in  a  fit.  Laryngismus  is 
common,  and  indeed  is  almost  confined  to  those  who  are  rickety.  Tetany 
is  also  common  in  rickety  children.  A  hypertrophic  condition  of  the  brain, 
with  a  large  head,  is  not  uncommon.  Rickety  children  are  exceedingly  liable 
to  bronchial  catarrh  and  broncho-pneumonia,  and  in  them  all  chest  trouljles 
are  apt  to  be  serious.  They  are  liable  also  to  suffer  from  dyspeptic  troubles, 
especially  diarrhoea. 

In  the  severest  forms  of  rickets  the  child  is  apt  to  become  markedly 
anaemic,  and  when  this  is  so  there  is  usually  enlargement  of  the  spleen.  It 
has  been  doubted  if  splenic  enlargement  is  present  in  uncomplicated  rickets, 
or  in  those  cases  only  which  are  combined  with  syphilis.  We  certainly  have 
seen  cases  where  the  spleen  was  enlarged,  where  no  history  of  syphilis  could 
be  obtained.  With  enlargement  of  the  spleen  there  is  frequently  a  marked 
enlargement  of  the  liver. 

The  course  of  rickets  is  towards  recovery,  but  progress  is  frequently  very 
slow,  especially  in  those  cases  where  there  is  chronic  derangement  of  the 
digestive  organs.  The  child  is  certain  to  be  late  in  walking  ;  instead  of  'feel- 
ing his  feet '  by  the  end  of  the  first  year,  he  is  utterly  helpless  when  his  legs 
are  put  to  the  ground,  and  at  the  end  of  the  second  or  even  the  third  year, 
rickety  children  may  be  seen  who  are  quite  unable  to  bear  their  own  weight 
on  their  legs.  All  this  time,  perhaps,  the  child  is  incapable  of  much  exertion 
and  is  easily  tired.  Many  dangers  attend  rickets  on  account  of  the  weakly 
otate  of  the  child.  He  is  especially  hable  to  catch  cold  ;  this  may  be 
followed  by  bronchitis  and  broncho-pneumonia.  The  latter  is  necessarily 
dangerous  on  account  of  the  weakness  of  the  ribs  and  feebleness  of  the 

respiratory  muscles. 

Bronchitis  and  collapse  of  lung,  or  broncho-pneumonia,  are  exceedmgly  apt 
to  be  fatal  when  they  complicate  rickets.  One  of  the  effects  of  rickets  is  to 
stunt  the  child's  growth,  as  well  as  to  leave  him  with  many  deformities,  which 
will  be  discussed  in  detail  later  on.  The  lowering  of  the  child's  health  pro- 
duced by  rickets  may  last  for  many  years,  but  in  the  vast  majority  of  cases 
the  symptoms  and  signs  of  rickets,  if  they  come  under  treatment,  disappear, 
and  the  child  may  grow  up  into  a  healthy  adult. 

Foetal  Rickets.  Osteogenesis  Imperfecta.-It  is  not  surprising  to 
find  that  the  term  foetal  rickets  has  been  used  in  rather  a  loose  sense  in  the 
past,  and  that  any  deformity  of  the  limbs  occurring  in  the  newly-born  has 
been  attributed  to  rickets.  It  is  certain  that  the  majority  of  such  cases  have 
only  a  superficial  resemblance  to  true  rickets.  After  a  critical  examination 
of  a  number  of  (such)  fcetuses,  Ballantyne  came  to  the  conclusion  that  to 
cescribe  with  any  degree  of  clearness  and  exactness  the  morbid  conditions 
of  the  foetal  bones  is  an  impossibility  at  the  present  time.  He  has  de- 
scribed, under  what  he  designates  type  A,  a  condition  found  at  times  in 
newly-born  infants  which  has  more  or  less  a  resemblance  to  rickets  In 
such  there  is  an  abnormal  softness  of  the  bones,  giving  rise  to  cranio-tabes 
and  curving  of  the  long  bones.  There  is  clearly  a  failure  of  nutrition  during 
the  last  few  months  of  pregnancy.  In  this  class,  fractures  are  apt  to  occur 
duHng  ante-natal  life,  or  during  or  after  labour  from  slight  violence.  J\  e 
a  e  teen  several  of  such  cases  in  which  one  or  more  fractures  occurred  in 
die  femt^r  or  other  long  bone,  and  these  made  good  recoveries.    In  our 
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cases  there  was  cranio-tabes,  slight  beading  of  the  ribs,  but  no  bending  of 
the  shafts  of  the  long  bones. 

Cases  of  this  type  would  seem  to  resemble  the  osteo-porosis  produced 
by  Stoeltzner  in  puppies  by  feeding  them  on  raw  meat  and  distilled  water— 
i.e.  a  food  deficient  in  lime  salts.  The  bony  changes  in  these  cases  appear 
to  differ  from  those  seen  in  typical  rickets. 

In  a  case  described  by  Drs.  F.  M.  Sandwith  and  Symmers,  of  Cairo, 
the  resemblance  to  rickets  seems  to  have  been  more  close  than  in  the  above 
cases.  The  infant  lived  thirty-eight  days.  At  th^  post- mortem  it  was  noted 
that  there  were  cranio-tabes,  enlargement  of  the  epiphyses  of  the  long  bones, 
and  marked  bending  of  the  shafts.  A  microscopical  examination  of  the 
beaded  ribs  and  upper  end  of  the  femur  showed  appearances  which  were 
interpreted  as  rickets.  (See  also  Achondroplasia  and  Osteopsathyrosis.) 

Morbid  Anatomy.— Tht  most  striking  appearances  in  connection  with 
rickets  consist  in  the  changes  of  the  bones.  In  the  first  place,  chemical 
analysis  shows  there  is  a  deficiency  of  lime  salts  in  their  constitution,  and 
an  excess  of  organic  matters.  Normal  bone  contains,  roughly,  65  per  cent 
of  morganic  constituents  and  35  per  cent,  of  animal  matters  in  rickets,  all 
degrees  of  decrease  of  inorganic  matters  may  take  place,  but  in  a  severe  'and 
well-marked  case  the  proportions  are  reversed,  so  that  there  is  only  about 
35  per  cent,  of  mineral  basis  and  65  per  cent,  of  gelatinous  or  orc^anic 
matters  (A.  Bagmsky).  That  there  is  a  deficiency  in  calcium  salts  is  evident 
from  the  spongy  nature  of  the  bone,  its  softness,  and  the  readiness  with  which 
It  bends '  ;  while  the  spaces  between  the  bony  trabeculfe  are  seen  to  be  filled 
with  juicy  material .  If  a  rib  taken  from  a  well-marked  case  of  rickets  durin- 
the  acute  stage  be  examined,  it  will  be  found  not  only  to  be  wantinj?  in 
rigidity,  but  It  can  be  bent  about  like  a  thin  lath,  and,  if  doubled  up,  fractures 
or  gives  with  the  greatest  ease  ;  the  fracture  may  be  only  partial,  or  perhaps 
the  ends  of  the  bones  are  only  held  together  by  the  fibrous  and  muscular  tissues 
hi  K  same  way  the  forearm  of  the  cadaver  mayperhaps 

be   ent  bytakingit  in  the  two  hands  and  applying  moderate  force,  oHt  may 
k.nk,  and  on  dissection  both  radius  and  ulna  will  be  found  to  be  fractured 

?ie';iir"h  "^l"'"  ^''r     ^  ^'"^'^^^  ^^^y  \isnmc\.n,  force  is  app  ed 
The  ribs,  where  they  join  the  cartilages,  will  be  noted  to  be  much  swollen  • 
fractures  recent  and  old,  may  be  present  at  the  angles  of  the  ribs  and  the 
ower  ends  of  tl.e  radius  and  ulna  where  they  join  the  epiphyse     A  section  cin 
readily  be  made  with  a  strong  knife  through  the  enlarged  end  of  d.e  rib  and  if 

tT;^    1  "ll    T'^'f      ^"'^^^'"^  ^'^^  it  will  be  seen  in  most  cases 

that  the  pleural  side  ,s  more  prominent  than  the  external  side  of  the  swelling 

ot  cartilage-the  proliferation  and  columnar  zones-in  which  certain  rhnno-.c 

cart  age.    If  a  comparison  be  made  with  the  end  of  a  healthv  rhiM'J 

translucent  and  bluish  c^dlw  i"'  '  is  a  line  of 

A  inch  a.  a  y^^^:^J^'^^^^ 

going  on,  which  is  greater  during  the  last  months  of  fcetal  life 
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and  those  immediately  succeeding  birth  than  it  is  later.  In  rickets  the 
activity  of  these  preparatory  changes  in  cartilage  is  enormously  increased  ; 
the  multiplication  of  cartilage  cells  takes  place  with  great  rapidity,  and 
with  this  there  is  a  softening  of  the  cartilage  and  matrix,  and  a  consequent 
increase  in  size  of  the  proliferation  and  columnar  zones,  so  that  the  trans- 
lucent line  seen  in  normally  growing  bone  is  increased  in  breadth  to 

perhaps  \  inch  or  more,  and 
there  is  a  bulging  or  swelling 
in  this  position  which  is  visible 
through  the  skin  of  the  chest 
walls  and  corresponds  to  the 
junction  of  the  ends  of  ribs  with 
their  cartilages  (see  fig,  35)- 
Not  only  does  this  normal  line 
become  a  broad  band  of  jelly- 
like material  interposed  between 
the  cartilage  and  bone,  but  the 
boundary  between  it  and  the 
cancehous  tissue  is  very  irregular 
and   ill-defined,   inasmuch  as 
an   erratic  calcification  of  the 
matrix  is  going  on,  and  tra- 
becule of  calcified  material  with 
wide  medullary  spaces  are  being 
formed   instead   of  true  can- 
cellous tissue.    A  spongy  struc- 
ture is  built  up  which  is  wanting 
in  strength  and  rigidity.  Similar 
changes  are  going  on  beneath 
the  periosteum  :  there  is  a  cal- 
cification of  the  inner  layer,  and 
spongy  bone  is  built  up  instead 
of  the  firm,  hard,  compact  tissue 
which  forms  the  outer  shell  of 
healthy  bone  (see  fig.  36)-  It 
is  clear  that,  if  the  compact 
hard   bone   which  forms  the 
replaced   by  trabe- 


FiK.  ,5.- Longitudinal  section  through  the  junction  of  a 
lib^and  itf  Cartilage   from  a  R'<:^'y  Cj]'"  of  2 
vears.  x  10.  (Kassowitz.)  Ph  pleural  side  ;  ^,  norma 
carlUkge  ;  b)  proliferation  zone,  deeper  than  norma 
cTcoknnnar  zone,  depth  and  breadth  much  increased  , 
v,tp,  deposition  of  lime  salts  in  the  ?a'-tilage-  meta 
plasic'  ossification;  Sp,  spongy  tissue   with  wide 
spaces  filled  with  soft  grumous  material,  containing 
many  cells  ;  v,  v,  v,  blood-vessels. 


shaft  is 

culte  or  arches  of  brittle,  badly 
formed  bone,  tae  bone  wiU  readily  bend^a^  sn^^^^ 
together  by  the  fibrous  periosteum  and  P^^J^^Pf  f  remain 
which  forms  in  the  substance  o   the  ^  ^he  bones^^^^^    .^^  ^ 

soft  and  brittle  for  many  months,  but  ^"^^^.^^^^^^^^^  pLe,  so 

faulty  position,  and  a  sort  of  sclerosis  or  ^^^"^^t^rh^ d^^^  S^^       a  fracture 

line  of  junction  between  the  epiphysis  and  the  shaft, 
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The  bones  of  the  skull  are  abnormally  soft  and  can  be  readily  cut  with  a 
knife,  and  are  much  more  readily  bent  or  doubled  up  than  are  healthy  bones. 
Their  edges  are  thickened  and  spongy  on  section,  much  juicy-looking  fluid 
exuding  ;  the  ossifying  centres  are  usually  thickened,  so  that  the  frontal  and 
parietal  eminences  are  exaggerated.  In  some  cases  prominences  or  bosses 
may  be  present  on  the  parietal  or  frontal  bones,  near  the  sutures  ;  but  it  has 
been  denied  that  these  are  really  rickety  changes,  though  they  certainly  do 
occur  in  rickety  subjects.  Instead  of,  or  in  association  with,  the  hypertrophic 
changes  just  referred  to,  certain 
atrophic  changes  take  place,  the 
bone  becoming  thin,  almost  trans- 
parent, in  places  ;  this  thinning  of 
the  bone  is  chiefly  present  in  the 
parietal  and  occipital  bones.  If 
the  dura  mater  be  stripped  off  and 
the  bone  held  up  to  the  light,  it  will 
be  seen  to  be  thin  in  places,  perhaps 
almost  as  thin  as  parchment  ;  at 
these  spots  it  readily  yields  to  the 
pressure  of  the  finger,  bending  in 
under  the  slightest  force.  Rickety 
skulls  are  usually  large  ones  ;  they 
not  only  look  large  in  consequence 
of  the  thickness  of  the  prominences 
on  the  parietal  and  frontal  bones, 
but  their  capacity  is  increased,  the 
brain  being  larger  than  usual  ;  it  is 
possibly  the  pressure  of  the  brain 
within  that  causes  the  atrophic 
changes  in  the  bone. 

The  changes  found  in  the  internal 
organs  are  not  usually  very  marked 
unless  death  has  taken  place,  as  it 
not  infrequently  does,  from  broncho- 
pneumonia :  then  varying  degrees  of 
bronchitis,  pneumonia,  and  collapse 
of  lung  are  present.  The  brain  is  frequently  found  of  large  size,  the  convolu- 

but  the  h'mo.lli^  "^""^  corpuscles  nearly  normal. 


Fig.  36.— Transverse  Section  throimh  the  Shaft 
of  the  Ulna  from  a  Rickety  Child  of  n 
months,  xio.  (Kassowitz.)  Showing  sponey 
tissue  beneath  the  periosteum  instead  of  the 
compact  tissue  of  normal  bone. 


of  the  red  corpuscles  were  nucleated 

Treafmen^.-^lf  rickets  is  due  to  the  mal-assimilation 


digestion  or  to  faulty  digest 


of  the  products  of 


ive  processes,  we  can  hardly  hope  to  discover  any 
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specific  for  its  cure,  Ixit  must  direct  all  our  efforts  to  secure  that  suitable 
nourishment  in  appropriate  quantities  is  taken,  and  that  the  digestive  appa- 
ratus shall  be  in  good  working  order.    Directly  the  first  symptoms  make 
their  appearance,  whether  they  are  tenderness  of  the  bones,  sweating  about 
the  head,  or  enlarged  epiphyses,  spongy  gums,  ha:maturia,  we  should  care- 
fully inquire  into  the  diet,  as  it  is  probable  that  the  child  is  either  not  digest- 
ing its  food  properly,  or  it  is  not  being  properly  fed.     The  condition  of  the 
digestive  organs  and  the  state  of  the  blood  act  and  react  on  each  other,  the 
intestinal  juices  are  weak  because  the  blood  from  which  they  derive  the 
materials  to  form  their  secretions  is  weak  and  poor  in  quality,  and  the  blood 
remains  of  poor  quality  because  the  digestive  juices  are  feeble  and  unable  to 
convert  albumen  into  peptones,  and  supply  the  first  step  towards  converting 
the  food  taken  into  blood.     The  child  suffering  from  rickets  in  the  acute 
stages  requires  albuminous  and  fatty  foods  in  the  most  easily  digested  forms, 
such  as  cream,  whey,  raw  meat  juice,  while  all  forms  of  peptonised  or  tinned 
foods  should  be  interdicted.    Probably  it  will  be  found  that  a  child  so  affected 
is  suf^ering  from  dyspepsia,  the  abdomen  is  large  and  distended  with  gases 
given  off  during  intestinal  digestion,  while  large  masses  of  undigested  curd 
are  being  passed.    The  treatment  must  be  commenced  by  cutting  down  the 
supply  of  curd  of  milk,  by  diluting  it  largely  with  whey  or  barley  water.  In 
the  worst  cases  milk  may  have  to  l^e  withdrawn  entirely  for  a  while,  and  raw 
or  semi-cooked  meat  juice,  with  barley  water,  substituted.    In  older  children 
pounded  raw  meat  may  be  given.    Dextrin  and  maltose  in  any  form  are  pre- 
ferable to  sugar  in  excess  or  starches.   Cream  in  small  quantities  will  mostly 
agree  though  fat  in  the  form  of  cod-liver  oil  is  often  more  readily  digested 
than  'any  other  form.    A  well-made  emulsion  may  be  given  at  any  time, 
beginning,  if  there  is  much  digestive  disturbance,  with  a  few  drops  only,  care 
being  taken  not  to  give  an  excessive  quantity.    Orange,  lemon,  grape,  or 
apple  juice  should  be  given  in  all  cases  where  there  is  tenderness  of  the 
bones     Potato  pulp  is  useful  in  the  same  condition. 

The  importance  of  fresh  air,  especially  sea  air,  in  the  treatment  of  rickets, 
cannot  be  over-estimated,  and  when  the  disease  first  declares  itself  a  change 
to  the  seaside  or  into  the  country,  if  the  weather  is  warm  enough,  is  likely  to 
be  attended  with  the  greatest  benefit.  In  urging  the  friends  to  send  the  child 
out  into  the  open  air  the  tendency  which  rickety  children  have  to  bronchitis 
must  not  be  forgotten,  and  the  importance  of  warm  woollen  garments  must 
be  insisted  on  :  especially  is  this  important  where  there  is  much  sweat- 
injT  If  the  weather  is  cool,  the  child's  feet  should  be  carefully  wrapped  up 
while  he  is  out  in  his  carriage  ;  a  bottle  of  hot  water  at  his  feet  will  often 

^'^The  mosf  careful  handling  must  be  practised  in  severe  cases,  as  the 
bones  easily  fracture  or  a  haemorrhage  may  take  place    The  ^^^^ 
on  soft  cushions  in  a  cot  or  carriage  is  better  than  much  nursing  ^^^^^^^l^ 
as  the  limbs  are  easily  bent  and  the  spine  bows  out  if  the  child  i.  alloNved  to 

Of  medicines  the  most  important  are  those  which  assist  digestion  or 
corre  tX  fadty  condition  of  the  mucous  membrane  of  the  stomach  and 
bowefs  and  tl  os^e  which  aid  nutrition  and  improve  the  character  of  the  blood, 
rmit"  onstipation,  dyspepsia,  and  diarrhea  must  be  treated  by  appio- 
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priate  medicines  :  small  doses  of  mercury  and  chalk,  rhubarb  and  soda, 
pepsine  or  bismuth  ;  care  should  always  be  taken  to  overcome  the  constipa- 
tion so  often  present.  Of  tonics,  cod-liver  oil  emulsion,  or  cod-liver  oil  in 
combination  with  malt  extract,  is  by  far  the  most  important,  though  in 
practice  it  is  common  to  find  it  is  being  given  in  excessive  quantities  and  at 
a  time  when  the  digestion  is  enfeebled.  In  such  cases  it  may  be  given  by 
inunction.  Phosphate  of  soda  with  tartrate  of  iron  and  glycerine  is  a  useful 
tonic,  assisting  the  action  of  the  bowels  and  combating  the  antemia  so  often 
present.    Iodide  of  iron  is  also  useful. 

Small  doses  of  phosphorus  have  been  given  by  Kassowitz,  Wegner,  and 
A.  Jacobi,  who  claim  for  it  an  almost  specific  action.  Other  physicians  have 
been  disappointed  with  the  results  obtained  by  its  administration.  It  may 
be  given  in  doses  of       to       gr.  in  cod-liver  oil,  two  or  three  times  a  day. 

Rickety  Deformities. — Distortions  of  the  lower  limbs  as  a  result  of 
rickets  form  a  large  and  important  group  of  the  deformities  of  childhood. 
Most  commonly  all  the  long  bones  of  the  limb  are  affected,  and  there  may 
or  may  not  be  distortion  of  the  articular  surfaces  at  the  knee.  In  many 
instances  the  deformity  is  limited,  or  at  least  most  marked  either  in  the  shaft 
of  the  femur,  the  lower  third  of  the  tibia,  or  the  lower  end  of  the  femur. 

Curvature  of  the  shaft  of  the  femur  takes  place  either  with  its  convexity 
forwards  or  in  severe  cases  forwards  and  outwards.  There  is  then  a  wide 
space  between  the  thighs,  and  the  quadriceps  stands  out  very  prominently 
over  the  convexity  of  the  bone  ;  the  patient  is  short  and  stunted-looking,  the 
gait  waddling,  and  there  is  knock-knee  or  bow-leg  to  a  greater  or  less  degree. 

The  whole  of  the  shaft  takes  part  in  the  curve,  as  is  seen  in  fig.  37.  In 
this  child  the  deformity  was  extreme,  and  was  accompanied  by  so  much 
rotation  of  the  lower  end  of  the  femur  upon  a  vertical  axis  that  the  leg  and 
foot  faced  directly  outwards  instead  of  forwards.  A  condition  of  coxa  vara 
was  no  doubt  also  present  in  this  case.  Osteotomy  was  performed  at  the 
most  convex  part,  and  the  limb  turned  round  as  well  as  straightened,  so  that 
ultimately  the  feet  were  natural  in  position  (fig.  39).  Sometimes  the  curve  is 
limited  to  the  lower  end  of  the  diaphysis. 

Rickety  deformities  of  the  upper  limb  are  seldom  of  such  extent  as  to 
interfere  with  the  perfect  use  of  the  arms  or  to  require  operative  treatment. 
Obviously  this  is  because  no  such  strain  is  put  upon  the  arms  as  upon  the 
legs  in  childhood.  It  is  rare  for  even  the  application  of  splints  to  be  neces- 
sary, and  we  have  hardly  ever  had  occasion  to  straighten  forcibly,  never  to 
osteotomise,  a  rickety  deformity  of  the  arms.  The  distortions  are  most 
commonly  produced  by  the  child  crawling  upon  the  hands,  and  consist 
chiefly  m  bending  the  shaft  of  the  bones.  We  have,  however,  seen  a  con- 
aition  analogous  \o  genu  valgum.hMi  reversed-i.e.  instead  of  the  normal 
outward  obliquity  of  the  fore-arm  in  extension,  it  was  directed  inwards  so 
iftat  he  convexity  of  the  bend  was  outwards  at  the  elbow  {^cubitus  varus)  • 
tm  disappeared  during  flexion  as  in  genu  valgum,  and  was  probably  due  to 
\tT^t\  ^,^°"y  ^^^d'^'O"'  though  we  could  not  satisfy  ourselves  of  the  exact 
sea  of  deformity    A  similar  condition  may  occur  as  a  result  of  separation 

U^e  do  r"'.  '^'P^'''  ^"^^  "'^"g^l^^-  I"  the  humerus 

tne  deformity  consists  usually  in  curvature  with  the  convexity  outwards. 

ihe  rickety  deformities  chiefly  amenable  to  surgical  treatment  are  those 


Fig.  38.— Shows  the  attitude  habitually  assumed  by 
this  child,  which  resulted  in  the  deformity  shown  in 
fig.  40. 


Fig.  37.— Rickety  Deformity  of  the  Femora, 
caused  by  the  attitude  shown  in  the  next 
figure.  There  was  no  doubt  a  condition  of 
'  coxa  vara '  in  this  case. 


Fic.  ^Q.— The  same  child  shown  m  the 
last  two  figures.  The  limbs  have  been 
straightened  by  obteolomy. 


Fig.  40.— A  child  aged  7  years,  showmg  extreme 
stunting  from  premature  Synostosis,  well  as 
various  deformities,  all  the  result  of  Rickets. 
The  child  could  not  stand  alone. 
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of  the  spine  and  limbs  ;  distortions  of  the  chest  and  pelvis  can  only  be  im- 
proved by  general  management  of  the  health,  and  prevented  from  getting 
worse,  though  gymnastics  directed  especially  to  exercise  the  inspiratory 
muscles  other  than  the  diaphragm,  and  to  increase  the  inspiratory  capacity, 
are  of  great  value  in  the  treatment  of  rickety  chests.  For  the  pelvis,  even  if 
the  distortion  is  noticed  before  adult  life,  nothing  can  be  done  except  to 
prevent  the  deformity  from  being  increased.^ 

The  rickety  spine  is  met  with  in  two  forms  :  in  one  there  is  a  general 
curve  convex  backwards,  kyphosis  (fig.  41),  affecting  the  whole  dorso-Iumbar 
region  ;  in  the  other  there  is  lordosis 
(fig.  40). 

The  first  form  is  that  met  with  in  infants 

and  young  children  before  they  begin  to 

walk  ;  the  other  variety  is  usually  se- 
condary to  deformities  of  the  lower  limbs, 

and  is  therefore  most  frequently  met  with 

after  the  age  of  two  years.    Lateral  cur- 
vature is  considered  later. 

The  kyphotic  rickety  spine  is  readily 

distinguished  from  other  spinal  curvatures 

by  the  age  of  the  child,  the  evidence  of 

rickets  elsewhere,  the  extent  of  the  curve, 

which  is  large  and  rounded,  never  acute 

or  angular,  and  the  flexibility  of  the  spine, 

so  that  by  laying  the  child  flat  or  holding 

it  horizontally  by  its  arms  and  thighs, 

face  downwards,  the  curve  speedily  dis- 
appears. Care  must,  of  course,  be  taken  in 

applying  this  test.  Finally,  there  is  no 
pain,  except  in  some  cases  the  general 
rickety  tenderness,  and  no  evidence  of 
caries  in  the  shape  of  abscess,  paralysis, 
&c.  The  attitude  of  a  child  suflfering 
from  rickety  spine  is  well  seen  in  fig.  41  as  compared  with  that  in  caries. 

All  that  IS  required  in  this  condition  is  the  general  treatment  of  the  rickets 
and  recumbency,  not  miplying  by  this  that  the  child  is  to  be  kept  in  bed  in 
a  stuffy  room,  but  that  it  is  not  to  be  kept  sitting  up  on  its  nurse's  lap 
except  for  very  short  periods  at  a  time.    These  means  should  be  continued 
until  the  health  is  unproved,  and  the  spinal  muscles  strengthened  by  friction 

relinfr^'!;;  neglected,  the  spine  always  recovers,  and 

regams  or  rather  develops  its  natural  curves. 

The  lordosis  of  rickets  may  be  mistaken  for  a  secondary  deformity  due  to 

Sditior,'  """^T^'  '^•P^'  the  absence  of  these 

T^T  IV^""^'^^  "^^'^^  .'''''^         °ther  rickety  deformities  will  be  found 

--^e  compared  with 


Fig.  41.— Rickety  Curvature  of  the  Spine. 
The  Antero-posterior  form. 
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It  should  be  remembered  that  lordosis  always  results  from  some  cause 
tending  to  throw  the  upper  part  of  the  spine  forward  in  standing,  such  as 
caries  of  the  upper  part  of  the  column,  stiffness  of  the  hip  joints,  distortion 
of  the  legs,  or  undue  weight  in  the  upper  part  of  the  body  or  head  ;  in 
very  rare  instances  lordosis  may  result  from  caries  of  the  spine,  directly, 
chiefly  when  the  arches  are  the  seat  of  disease  :  it  is  then  due  either  to 
actual  destruction  of  the  arches  or  to  muscular  spasm.  Lordosis  combined 
with  a  lateral  curve  may  result  from  unilateral  deformity  of  the  lower  limb 
in  infantile  paralysis,  loss  or  shortening  of  one  leg,  &c.  ;  all  these  possibilities 
should  therefore  be  kept  in  mind  before  it  is  concluded  that  the  condition  is 
simply  rickety. 

As  the  lordosis  is  usually  secondary,  as  already  stated,  to  deformities  of 


Fig.  42.— Coxa  Vara 


A ,  Diagram  of  Pelvis  and  Femur,  showing 
depression  (angular  deformity)  of  neck. 
The  dotted  line  is  the  natural  form. 
(Adapted  from  Rose  and  Carless  by 
H.  Irving,  M.B.) 


B,  Diagram  of  view  of  upper  end  of  Femur  from 
above  (bird's-eye  view),  showing  antero- 
posterior distortion  of  neck.  The  arrows 
pointing  away  from  the  great  trochanter  in 
each  case  show  how  the  curve  of  the  neck 
will  by  rotation  of  the  shaft  on  a  vertical  axis 
produce  eversion  of  the  limb.  The  dotted 
arrow  shows  the  direction  of  the  foot  in  the 
natural  condition,  the  other  the  effect  of 
coxa  vara.   (By  H.  Irving,  M.H.) 

the  legs,  its  treatment  must  be  secondary  to  that  of  the  limbs,  and  no 
special  apphcations  or  apparatus  are  required. 

Where  it  is  compensatory  to  angular  curvature,  it  is,  of  course,  necessary, 
and  does  not  admit  of  treatment.  .  . 

Coxa  vara.-A  deformity  of  the  neck  of  the  femur  consistmg  m  a 
curvature  downwards  or  depression  of  the  line  of  the  neck  m  relation  to  the 
line  of  the  shaft  of  the  bone,  together  with  a  forward  curve  of  the  neck,  is 
not  seldom  seen  in  cases  of  very  severe  rickets,  and  produces  a  condition 
which  has  been  described  as  'coxa  vara '-it  is  a  'bowing  of  the  hip. 
Since  the  neck  of  the  femur  is  depressed  the  trochanter  rises  and  become, 
p  ominent  and  the  limb  is  shortened.  Nelaton's  line  or  Bryant's  tnangl^e 
w  7  how  displacement.  The  limb  is  also  everted  and  an  awkward, 
wadd  nl.  gait  and  some  stiffness  result.  The  condition  is  readily  d..- 
ngni  htdC  '  congenital  dislocation'  of  the  hip  by  the  absence  of  undue 
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mobility.  Though  most  commonly  due  to  rickety  deformity,  coxa  vara  may 
result  from  injury,  or  from  chronic  or  acute  disease  of  the  upper  end  of  the 
femur,  or  displacement  of  the  epiphysis  of  the  head.  A  certain  amount  of 
pain,  especially  after  long  walking,  and  a  limitation  of  movements  of  rotation 
inward  and  of  abduction  are  found.  We  are  inclined  to  think  that  a  certain 
degree  of  this  curvature  of  the  neck  of  the  femur  is  exceedingly  common 
in  cases  of  rickety  deformity  (see  figs.  40  and  43).  The  treatment  is  that 
of  the  disease  with  avoidance  of  anything  that  throws  stress  or  weight  upon 
the  femoral  neck.  Only  in  extreme  and  firmly  ossified  cases  is  any  operative 
treatment  required.  In  such  condition  osteotomy  of  the  upper  end  of  the 
femur  and  rotation  and  abduction  of  the  limb  would  be  justifiable  The 
deformity  may  appear  at  any  time  after  the  child  begins  to  walk. 

In  marked  cases  the  upper  border  of  the  neck  of  the  femur  is  much 
longer  than  the  lower,  to  a  degree  varying  with  the  extent  of  the  curvature. 

The  curvature  in  a  horizontal  plane  as  well  as  in  a  vertical  is  important 
to  remember,  since  it  accounts  for  the  eversion  of  the  limb,  which  is  some- 
times so  marked  that  the  prominence 
of  the  neck  can  be  felt  in  front  of  the 
groin.    Rarely  the  limb  is  inverted. 

It  must  be  remembered  that  while 
coxa  vara  occurs  commonly  in  the 
rickets  of  young  children,  it  is  also 
met  with,  and  is  perhaps  of  more  im- 
portance, in  the  rickets  of  adolescence, 
or  '  late  rickets.'  In  these  cases  it  may 
readily  be  mistaken  for  hip  disease,  or 
synovitis  of  adolescents,  and  the  pain 
and  deformity  produced  may  be  very 
considerable.  It  is  in  such  cases  that 
operation,  either  simple  section  or 
removal  of  a  wedge  from  the  neck  of 
the  femur,  may  be  required.  For  a 
full  account  of  the  question  with  re- 
ferences, vide  Keetley's  '  Orthopcedic 
Surgery.'  Mr.  Keetley  was  the  first  to 
describe  the  condition  in  late  rickets. 
V^e  have  met  with  it  as  a  congenital 
condition  associated  with  talipes 

knoc"";^^^  of  the  femur,  resulting  in 

one  already  desfrfbed    Thl'  ^T'^^  ^'^"^'^"^  ''^^^  besides  the 

sometimes  grow   ^ore  ^ll^T  ""T  ^P'Physial  Una 

half  of  ihoKZlXnZT^Z         ^  ^r'.(M-kulicz) ;  hence  the  inner 
the  line  of  the  knee  infnM  T'"''  ^°"^y'^  descends  lower 

angle  with  the%emm'  I'TonS  f"^  ^^e  tibia  is  set  at  an  obtuse 

at  the  outer  half  of  d.e  ™  n"  1^.0";,''  f -^^  P'"'"^^"-  ^^-^^o-^ 
so  often  in  rickets,  and  exZniL  7  '""'^  ^"P'"-"^'  ^  ^^^^i^io"  ^und 

(^^^  figs.  43  and  46.t   Some  i^s'leV.     ''""'^i'  ^'^"^^^^^^ 
overgrowth  of  the  inner  haTf  rthe^.  T''  "'"f'  ^'-^"^  ^^'^^^^^ 

nalt  of  the  epiphysis  and  the  internal  condyle  as 

Q 


Fig-  43  -  An  ordinary  ca.se  of  Knock-knee. 


226  General  Diseases 

compared  with  the  outer.  In  other  instances,  dependent  upon  the  irregular 
ossification  characteristic  of  rickets,  the  outer  condyle  does  not  develop, 
and  though  the  inner  half  of  the  epiphysis  is  not  absolutely  larger  than  in 
health,  it  is  so  relatively  to  the  aborted  external  part.  Again,  the  soft,  ill- 
developed  rickety  bone,  though  symmetrical  at  one  time,  actually  wastes  or 
is  absorbed  as  the  result  of  pressure,  and  a  corresponding  deformity  results. 
No  doubt  in  some  of  these  children  a  yielding  of  soft,  ill-formed  ligaments 
is  the  primary  condition,  and  the  bone  changes  only  occur  as  the  result  of 
the  slight  obliquity  produced  by  this  yielding.    The  deformity  is,  however, 

sometimes  congenital.  ,  ^      .     .  , 

In  explaining  the  cause  of  the  particular  kind  of  deformity  it  must  be 
remembered,  first  that  the  femur  is  normally  set  at  an  angle  with  the  tibia 
and  not  vertically  upon  it  ;  secondly,  that  the  patient  often  assumes  atti- 
tudes in  which  the  weight  of  the  body  and  limbs  so  presses  upon  certain 
parts  of  the  shafts  of  the  bones  that  they  yield  and  curves  result.  Such 
deformities  are  produced  by  habitually  sitting  cross-legged,  as  is  seen  in 
fies  44  4q  &c.  Other  reasons  are  that  in  certain  cases  congenital  inequality 
in  lenoth  of  the  limbs  throws  the  weight  of  the  body  both  unequally  and 
obliquely  upon  one  leg  ;  and  again,  where  the  deformity  has  arisen  before 
the  age  at  which  walking  begins,  the  pressure  o  the  nurses  arms  may 
produce  deviation.  Congenital  or  acquired  valgus,  slight  degrees  of  infantile 
paralysis,  or  any  cause  tending  to  throw  the  weight  out  of  the  normal  line, 
wUl  in  ome  instances  prove  the  starting  point.  In  all  cases  it  is  clear  that, 
Is  the  bones  are  soft  and  unduly  yielding,  a  pressure  that  ^ave  no 

effect  upon  a  healthy  bone  will  cause  deviation  m  a  rickety  child,  and  t l  at, 
when  once  the  curve  is  started,  it  will  always  tend  to  increase  more  rapidly. 

It  is  not  improbable  that  the  irregular  ossification  of  rickets  prevents  the 
normal  architecture  of  the  bone  from  being  built  up  and  so  weakens  it-i.e 
"he  special  arrangement  of  arches  and  struts  m"  the  cancellous  tissue  is 

"°'someTrJe;  knock-knee  is  due  to  distortion  of  the  tibia  ratl^r  than  the 
femu^  aud  it  will  usually  be  found  that  the  upper  tibial  articular  surfaces 
are  misshapen  and  bevelled  off  This  is,  however,  generally  a  seconda.y 
crnd'tion.    That  deformity  of  the  tibia  is  the  usual  and  principal  cause  of 

^''''t'^'Zr.ZZ^ml  genu  extrorsuvr^  is  a  deformity  which,  though 

later  ;  in  fact,  the  bow-leg  is  '  ^^^^^^^^^.Jtunk  is  directed  from  one 
is  stripped,  It  wi  1  be  found  that        a^'^  "^^^^^  .  ^j^^n  the 
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is  true  that  the  curve  of  bow-leg  is  not  quite  even,  and  is  usually  sharpest 
at  the  weakest  part  of  the  leg — the  lower  third  of  the  tibia  ;  much  more 
rarely  there  is  a  true  gefiu  varum,  or  bowing  out,  mainly  at  the  knee  itself ; 
in  such  cases  the  head  of  the  fibula  is  usually  very  prominent. 

Double  valgum,  occurs  when  the  changes  in  both  legs  begin  at  the 
same  time  and  go  on  at  the  same  rate  ;  double  bow-leg  results  either  from 
local  changes  exactly  opposite  to  those  of  knock-knee,  or,  more  often,  is 
started  by  the  position  assumed  in  sitting  by  the  child,  and  increased  by  the 
weight  of  the  body  subsequently.  Thus  it  is  common  to  see  children  sitting 
on  the  floor  with  both  thighs  somewhat  abducted  and  rotated  outwards  ;  in 
this  position  the  limbs  rest  on  the  hips  and  ankles,  and  the  knees  are  quite 
unsupported.  The  weight  of  the  limbs  then  tends  to  bend  them  outwards, 
and  produces  bow-leg,  while,  if  the  feet  are  crossed  one  over  the  other,  the 
curve  will  be  most  marked  at  the  lower  third  of  the  tibia,  and  the  leg  which 


Fig.  44.  -Shows  how  sitting  '  cross-legged 
prochices  Curvature  of  the  Tibia;. "  The 
right  foot  is  resting  on  the  ground. 


F'g-  45.— An  ordinary  case 
of  How-leg. 


rests  upon  the  other  will  have  more  of  an  anterior,  and  less  of  an  external 
curve  than  its  fellow  (fig.  44).  '  external, 

thos^tfTw'?     '^^''''T  '°"^P'""        ^^'fi^^"!^  t«  ^-Plain  than 

IsTnar/  nf  T""". '  ""'f      '^'^  ^'^"^^"'"^  ""^"'-^'-^l  ^"^"^-^  already  described 
as  a  part  of  bow-leg,  there  are  found  curvatures  of  the  tibia  alone 
femur  remammg  quite  or  nearly  straight.    The  most  clmon  cun^  b  t  e 
t.b.a  ,s  a  sharp  bend  with  its  convexity  outwards  and  forwards  at  t^e  lower 

part^oHhlTafMn!/?  ^  ^'t''^^^  backwards  of  the  upper 

^^XoZ,h::Vm:!:  «-e  middle  or  ,he 

as  a  bendi  g  o'„tl*  L'!;j'°^'^^^  7*f  f  -4-»,  it  is  to  be  described 
the  upper.  backwards  of  the  lower  half  of  the  leg  upon 
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It  is  common  in  severe  cases  of  genu  valgum  to  find  a  well-marked 
rotation  of  the  tibia  upon  its  vertical  axis,  just  as  already  described  in  the 
femur,  so  that,  instead  of  looking  inwards  and  forwards,  the  mner  or  sub- 
cutaneous surface  of  the  tibia  looks  almost  directly  forwards  (or  sometimes 
the  rotation  is  inwards-Reeves)  ;  the  upper  third  of  the  tibia  may  look 
almost  directly  forwards,  the  lower  third  inwards  and  backwards.  In  such 
cases  the  inner  border  of  the  tibia  is  very  strongly  marked,  forming  a  pro- 
minent ridge  somewhat  spirally  twisted,  ending  below  at  the  convexity  of  the 

forward  curve,  and  above  at  the  mner  side  of 
the  internal  tuberosity  (fig.  46).     In  many 
cases,  especially  in  those  of  long  standing, 
whether  this  inner  border  is  well  marked  or 
not,  there  is  a  prominent  spur-like  buttress  of 
bone  developed  below  the  inner  tuberosity  at 
the  insertion  of  the  internal  lateral  ligament  ; 
this  spur,  the  existence  of  which  was,  we  be- 
lieve, first  pointed  out  by  Mr.  Clement  Lucas, 
is  probably  the  result  of  ossification  of  the 
ligament  as  a  result  of  strain  and  irritation, 
somewhat  as  in  the  case  of  '  rider's  bone  '  and 
other  instances  of  bony  overgrowth  at  the 
attachment  of  greatly  used  muscles.  The 
prominent  ridges,  as  stated  by  Mr.  Noble 
Smith,  are  most  marked  when  the  disease  is 
arrested  and  the  stage  of  hyperostosis  has 
come  on.    Sometimes  there  is  a  flat  surface 
of  bone  running  up  from  the  spur  to  the  inner 
condyle  of  the  femur  (Macewen)  ;  in  severe 
cases   this  is   very  striking,  and  the  spur 
reaches  down  far  below  the  direct  insertion 
of  the  ligament.    Two  other  conditions  asso- 
ciated with  these  deformities  require  notice  : 
one  is  that  the  patella  in  severe  cases  of 
knock-knee  tends  to  ride  outwards  upon  the 
external  condyle,  and  even  to  be  dislocated 
quite  to  its  outer  surface  during  flexion  of  the 
limb    This  is  the  result  partly  of  deficient  size 
■  of  the  external  condyle,  and  partly  of  the  bony 
curves,  so  that  the  quadriceps,  acting  in  a 
straight  line,  does  not  make  traction  in  the 
axis  of  the  bones.     The  patella  may  also 
sink  so  deeply  into  the  intercondylar  notch 

in  flexion  that  its  position  may  be  -f-^.^^/^^^^  k^rlocktLT^ 
dition  referred  to  is  tl- direction  and  a  ch  of  the  fo^^^^  the  alteration  in  the 
foot  would  naturally  poin  ^^^-^'-f^^'^^^^f  ^s^nlly^  though  not  always, 
axis  of  the  limb,  while  in  ^^-^^I^J  ^J^^J^if^^^l^^^  is  in  some  instances  flat- 
forwards  or  slightly  inward  ^^^^^/^^  ^3^^^^^^^^^^  flat-foot  is  really  the 
faroTl.:L  S;:rbut  i:^^  so  m  by  any  means  most  cases  is 


Fie  46.— A  case  of  severe  Rickets, 
showing  most  of  the  commoner  de- 
formities, as  well  as  dwarfing  from 
Synostosis. 
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readily  shown.  Very  often,  instead  of  flat-foot,  there  is  a  condition  of  pes 
cavus,  together  with  a  peculiar  spasmodic  contraction  of  the  great  toe.  Both 
the  cavus  and  the  spasm  of  the  flexor  of  the  great  toe  are  evidently  due  to 
the  efforts  made  to  obtain  a  firm  grip  of  the  ground  in  order  that  the 
instability  caused  by  the  knock-knee  may  be  counteracted.  Sometimes  the 
great-toe  spasm  exists  when  flat-foot  is  present,  and  it  is  seen  in  bow-leg  and 
curve  of  the  tibia  alone  as  well  as  in  knock-knee.  The  foot  is  inverted  to 
prevent  strain  upon  the  internal  lateral  ligament  of  the  ankle,  the  flexors  of 
the  toes,  and  tibialis  posticus,  as  well  as  to  allow  the  foot  to  be  placed  flat 
upon  the  ground  ;  this  tends  to  bring  the  bearing  point  upon  the  outer  side 
of  the  foot  and  to  remove  the  ball  of  the  great  toe  from  the  ground  ;  then, 
to  compensate  for  this,  the  toe  is  flexed  so  that  the  last  phalanx  may  take  a 
share  in  the  support  of  the  body.  These  points  are  to  some  extent  shown 
in  the  preceding  figures.^ 

To  summarise,  then,  the  following  deformities  may  exist  in  the  lower 
limbs  as  a  result  of  rickets  : 

1.  'Coxa  vara'  or  a  curvature  of  the  neck  of  the  femur  downwards  and 
forwards,  or  less  often  backwards. 

2.  Curvature  of  the  shaft  of  the  femur,  with  its  convexity  forwards,  or 
forwards  and  outwards  throughout  its  whole  length,  together  with  rotation  of 
the  lower  half  upon  the  upper  through  a  vertical  axis. 

3.  Diaphysial  overgrowth  on  one  side  of  the  growing  line,  absolute,  or 
relative  from  synostosis  of  the  other  half. 

4.  Overgrowth  of  either  condyle,  with  absolute  or  relative  smallness  of  the 
other  condyle. 

5.  Curvature  of  the  lower  third  of  the  femur,  with  its  convexity  inwards 
(according  to  Macewen  the  commonest  cause  of  genu  valgum). 

6.  Curvature  of  the  shaft  of  the  tibia  as  a  whole,  the  convexity  being 
directed  outwards. 

7.  Curvature  of  the  upper  part  of  the  tibia,  so  that  the  convexity  is 
directed  backwards  and  outwards  :  possibly  this  distortion  is  sometimes  at 
the  epiphysial  line. 

8.  Curvature  of  the  shaft  of  the  tibia  at  the  middle,  the  convexity  being 
directed  forwards,  or  forwards  and  inwards. 

9;  Curvature  of  the  shaft  of  the  tibia  at  its  lower  third,  the  convexity 
looking  forwards  and  outwards,  more  rarely  directly  forwards. 

10.  Rotation  of  the  tibia  spirally  upon  a  vertical  axis. 

I  I  Overgrowth  of  the  ridges  on  the  tibia,  especially  the  internal  border 
ana  the  region  belowthe  inner  tuberosity ;  similar  outgrowths  sometimes  occur 
aoout  the  internal  condyle  and  along  the  concavities  of  the  curves  of  the  femur, 
as  well  as  m  the  neighbourhood  of  any  of  the  epiphysial  lines. 

12.  Dislocation  of  the  patella  outwards. 

13-  Flat-foot, cavus,  spasmodic  contraction  of  the  flexor  longus  pollicis. 
dirertinn  muscles  and  ligaments  on  the  concavity  of  the  curves  in  either 
anTvveTkcJTed     '^"''^''"^        shortened,  those  on  the  convexity  stretched 

-Iking,  but  that  on  walking 
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15.  The  pelvis  and  lower  limbs  may  be  slLinted  as  a  whole  from  lack  of 
development  or  premature  synostosis. 

Xiate  Rickets.— Though  perhaps  hardly  coming  into  the  category  of 
children's  diseases,  mention  must  be  made  of  the  so-called  '  late  rickets,'  or 
'  rickets  of  adolescence,'  in  which  deformities,  '  coxa  vara,'  knock-knee,  and 
more  rarely  bow-leg,  come  on  between  the  ages  of  twelve  and  twenty  years 
or  thereabouts,  the  deformity  being  a  bony  and  not  merely  a  muscular  or 
ligamentous  one. 

This  condition  has  been  attributed  to  a  disease  allied  to  osteomalacia  ; 


Fig.  47.-Late  Rickets.    Genu  valgum,  enlarged  Epiphyses.    Ricket.  appeared  at  14  year.s  of  age. 


it  has  also  been  described  as  relapsed  rickets,  and  by  Mr  Lucas  has  been 
said  o  be  associated  with  masturbation  and  albuminuria  As  to  these  alleged 
causes  we  may  say  that  it  is  not  often,  we  think,  relapsed  nckets,for  we  have 
Seen  many  instances  where  there  was  no  evidence  that  nckets  had  ev 
existed  in  childhood.  It  is  not  osteomalacia,  for  the  patients  never  die  of  the 
d  eas    the  process  becomes  arrested,  and  it  does  not  occur  under  the  con- 
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ditions  met  with,  nor  attack  the  parts  affected  in  osteomalacia.  It  is  certainly 
not  due  to,  nor  even  associated  with,  either  albuminuria  or  masturbation  in 
by  any  means  all  instances.  We  have  examined  such  patients  a  good  many 
times,  and  in  only  one  was  there  even  a  trace  of  albumen  in  the  urine,  and, 
as  is  well  known,  this  may  occur  quite  apart  from  the  condition  under  dis- 
cussion ;  in  none  of  our  cases  was  there  any  evidence  of  masturbation.  It 
is,  we  believe,  due  simply  to  weak  health,  bad  air,  long  standing,  poor  food  — 
in  short,  to  bad  hygienic  conditions  at  a  time  when  growth  is  active  in  the 
limbs — in  fact,  mainly  to  those  causes  which  produce  rickets  in  earlier  life  ; 
but  in  consequence  of  the  greater  strength  of  the  skeleton  and  its  more  com- 
plete ossification,  as  a  rule  it  only  produces  deformity  in  those  parts  on  which 
the  greatest  strain  is  thrown  ;  in  some  cases  there  is  well-marked  enlarge- 
ment of  the  epiphyses,  of  recent  appearance,  and  not  dating  back  to  the 
usual  time  of  rickets  :  this  we  have  seen,  and  other  cases  have  been  recorded 
where  both  the  external  and  microscopical  appearances  were  identical 
with  rickets.^  The  affection  is,  we  think,  best  described  as  late  rickets  ;  it 
furnishes  a  large  number  of  the  patients  upon  whom  osteotomy  in  adult  Hfe 
is  performed. 

Suiniiiary. — A  child,  then,  suffering  from  knock-knee  the  result  of  rickets 
will  present  the  following  appearances  in  addition  to  evidences  of  rickets  in 
other  parts.  As  he  stands  the  femora  will  be  seen  to  project  markedly  for- 
wards and  outwards,  the  extensors  of  the  thigh  being  firm  and  prominent. 
There  is  often  some  flexion  of  the  thighs  upon  the  pelvis,  and  of  the  legs  upon 
the  thighs ;  and  secondary  lordosis,  resulting  in  a  peculiar  doubled  up  and 
crouching  attitude.  The  legs  are  set  at  an  obtuse  angle  with  the  thighs,  the 
patelhu  are  displaced  outwards,  and  the  internal  condyles  of  the  femora  look 
forwards  and  inwards,  instead  of  directly  inwards  ;  the  whole  limb  is  in  fact 
rotated  outwards.  The  tibial  ridges  are  unduly  developed,  and  there  is  a 
spiral  twist  in  the  leg.  The  feet  are  directed  outwards,  though  the  toes  are 
somewhat  adducted,  and  spasmodically  grasp  the  floor,  the  flexors  being 
strongly  contracted,  especially  that  of  the  great  toe  ;  the  arch  of  the  foot  is 
exaggerated,  or  may,  on  the  other  hand,  be  lost.  In  walking,  one  knee  passes 
m  front  of  the  other,  in  severe  cases  to  such  an  extent  that  the  appearance  is 
that  of  a  person  walking  cross-legged.  The  patient's  height  is  much  less 
than  it  should  be  from  the  actual  length  of  the  limbs,  and  he  is  easily  tired 
and  complains  of  aching  of  the  legs,  especially  on  the  inner  side  of  the 
knee  if  the  deformity  is  increasing.  In  other  instances,  however,  though 
much  deformed,  the  child  is  as  active  and  sturdy  as  his  fellows,  and  makes 
no  complamt  of  pain  or  tiredness  ;  when  this  is  so,  the  distortion  is  usually 
not  increasmg.  On  examining  the  knees  more  closely  it  is  found  that 
on  flexion  of  the  joint  the  leg  can  be  brought  into  the  same  line  with 
tne  thigh-a  result  due  to  the  slipping  back  of  the  tibia  from  the  more  promi- 
nent part  of  the  condyles  to  the  posterior  surface.  The  internal  condyle 
I?ri  K  ^?  ^^''^^^  ^'^^  ^°  descend  lower  than  the  external,  so  that  if 
ine  iimb  IS  placed  in  such  position  that  the  lower  borders  of  the  two  condyles 

a  healthy  limb  (Reeves).  The  patella  in  extension  keeps  its  natural  position  ; 
MaceSs^oT"'  ""'^''''^  ^^^4'  ^"^^  U\ckn\\cz  referred  to  in 


2%2 


General  Diseases 


while  in  flexion  in  severe  cases,  as  already  noticed,  it  slips  outwards  and 
leaves  the  intercondylar  notch  plainly  perceptible,  the  appearance  being  much 
that  of  fig.  46.  On  attempting  to  straighten  the  limb  during  extension  this 
will  be  found  impossible,  though  a  little  lateral  movement  may  take  place, 
and  the  tendons  of  the  biceps  and  the  ilio-tibial  band  of  fascia  will  become 
very  tense.  The  head  of  the  fibula  is  sunken,  and  concealed  deep  within  the 
angle  between  the  tibia  and  femur.  The  seat  of  pain  and  the  tubercle  at  the 
insertion  of  the  internal  lateral  ligament  have  been  already  alluded  to. 

The  degree  of  deformity  present  varies  greatly,  but  never  reaches  nearly 
the  extent  in  children  that  it  does  in  adults  ;  in  an  adult  case  we  have  seen 
the  leg  almost  at  a  right  angle  with  the  thigh,  and  in  another  that  we 
operated  upon  there  was  19^  inches  between  the  malleoli  when  the  inner 
condyles  were  in  contact.  In  double  genu  valgum  ten  inches'  deviation 
would  be  an  extreme  case  in  a  child,  and  five  inches  a  severe  one. 

In  measuring  the  deformity  it  is  best  to  lay  the  child  upon  a  fiat,  hard 
surface  ;  the  legs  must  then  be  fully  extended  and  rotated  inwards  until  the 
front  of  the  lower  end  of  the  femur  looks  directly  forwards  ;  the  two  internal 
condyles  are  then  to  be  put  just  touching  one  another.  A  vertical  line  is  then 
drawn  through  the  umbilicus  and  centre  of  the  pubes  downwards  to  the  level 
of  the  malleoli,  and  on  measuring,  the  distance  from  the  inner  malleolus  on 
each  side  to  the  vertical  line  the  amount  of  deviation  will  be  ascertained.  In 
double  ge7tu  valgum  the  line  will,  if  the  limbs  are  symmetrical,  pass  through 
the  point  of  contact  of  the  condyles,  while  in  bow-leg  it  will  lie  far  within  the 
arc  of  the  upper  part  of  the  limb,  but  may  pass  to  the  outer  side  of,  or  through 

the  ankle.  .  . 

Knock-knee  in  children  does  not  always  depend  upon  rickets,  and  it  is 
important  to  recognise  this  fact.  It  may  simply  be  the  result  of  lax  liga- 
ments without  any  primary  or  even  secondary  alteration  in  shape  of  the 
bones  ;  thus  a  child  may  have  marked  genu  valgum  while  standing  up,  but 
on  lying  down  it  may  be  possible  to  bring  the  legs  perfectly  straight,  and  to 
produce  the  deformity  again  by  steadying  the  thigh  and  abducting  the  leg  ; 
a  distinct  gap  will  then  be  felt  between  the  femur  and  tibia  on  the  inner  side, 
and  lateral  rocking  may  be  easily  shown.  In  such  patients  the  deformity 
may  after  a  time  become  permanent  from  stretching  of  ihe  muscles  and 
ligaments  on  the  inner  side  and  contracture  of  those  on  the  outer  aspect. 

A  similar  deformity  in  one  of  our  patients  was  the  result  simply,  ap- 
parently, of  hysterical  contraction  of  the  muscles  on  the  outer  side,  with 
weakness  of  the  internal  set,  '  muscular  spasm '  (Guerin). 

Treatment  of  Rickety  De/ormities.-Th^  degree  of  deformity,  the  age  ot 
the  patient,  and  the  state  of  the  disease,  whether  stationary  or  getting  worse, 
and  the  amount  of  care  and  trouble  that  can  be  bestowed  upon  the  child,  are 
the  points  to  be  considered  in  the  treatment  of  these  cases.    Thus  it  is  useless 


to  attempt  to  treat  by  instruments  or  splints  a  very  severe  case  of  distortion, 
while,  on  the  other  hand,  it  is  rarely  necessary  to  perform  osteotomy  upon  a 
child  under  three  years  old  because  the  application  of  splints  with  or  withou 
previous  forcible  straightening,  if  it  is  a  case  of  curve  of  the  t.b.a  alone,  will 
usually  sufi^ce  for  a  cure.  Again,  if  the  deformity  has  been  stationary  for  some 
ir^e  and  it  is  probable,  therefore,  that  the  post-rickety  sclerosis  of  bone  has 
tlken  place  it  is  useless  to  think  of  straightening  the  leg  without  operation, 
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while  ii  the  curvature  is  getting  worse,  it  is  probable  that  the  bones  are  still 
sufficiently  soft  to  yield  to  pressure.  Besides  these  considerations  comes  the 
very  important  one  of  the  amount  of  care  and  time  that  can  be  bestowed 
upon  the  child  ;  it  is  not  only  justifiable,  but  necessary,  to  perform  osteotomy 
upon  many  children  who  could  be  straightened  perfectly  well  without  operation 
if  they  could  be  seen  frecjuently  by  the  surgeon,  be  kept  off"  their  legs,  and 
their  splints  properly  applied,  but  who  are  neglected,  allowed  to  get  about 
anyhow,  and  their  splints  are  applied  wrongly  or  not  at  all.  In  such  cases 
it  is  mere  waste  of  time  to  do  anything  short  of  operation  ;  hence  we  have 
frequently  osteotomised  or  forcibly  straightened  the  limbs  of  children  between 
two  and  four  years  old,  and  we  entirely  disagree 
with  the  view  that  it  is  barbarous  to  operate  upon 
young  children  who  could  be  straightened  without 
operation  if  it  were  possible  to  give  all  alike  the 
same  care  and  time.  At  any  rate,  it  is  practically 
a  choice  between  their  remaining  crooked  and 
osteotomy  or  fracture.  The  general  constitutional 
treatment  of  rickets  has  been  already  considered 
elsewhere.  The  local  treatment  consists  in  ope- 
rative and  non-operative  means. 

Treatment  without  Operation. — In  a  young 
child  with  the  deformity  increasing  but  not  very 
severe,  who  can  be  well  looked  after,  the  treat- 
ment of  knock-knee  consists  in  forbidding  him  to 
stand  at  all,  in  bathing  and  rubbing  the  limbs  well 
to  improve  their  circulation  and  muscular  power, 
and  in  using  firm,  steady  traction  in  the  direction 
of  straightening  the  limb,  as  if  to  break  the  leg 
across  the  knee,  for  ten  minutes  at  a  time  night 
and  morning,  such  force  as  can  be  borne  without 
pain  being  employed,  and  care  being  taken  that 
the  limb  is  fully  extended.  For  the  rest  of  the 
day  and  at  night  the  child  should  wear  a  light, 
slightly  hollowed,  straight  splint,  long  enough  to 
reach  from  the  top  of  the  trochanter  to  just  below 
the  sole  of  the  foot.  This  splint  should  be  fixed 
to  the  upper  part  of  the  thigh  and  the  lower  part 
of  the  leg  by  inelastic  webbing  straps,  while  over 
the  prominence  of  the  knee  an  elastic  strap  should 

be  applied  to  draw  the  knee  outwards  against  -     .  -,  —  .  .-.„. 

he^lt?  If  '        P^^"     bandaging  only.    As  soon  as  the  child's 

e"p  oy^l'3r^"/^^^^^  '^"Z  ^  ^h-^-  ^Pl-t 

Tf  1a     ^^"""^^^  ^  "lay  be  used  instead  of  the  wooden  one 

app  yin/^iTwl"     f  "  P^"^^'^"^  be  met  with  in 

sK   ound  to  Z  ^^'^    '  'P''"'  ■  be  found  that  the  splint 

at  the  outer  sll^  T'T^'^'T'''  "^P"'^      ''''  ^'"^^  instead  of  remaining 

and  the  splint  'ui       ?  ^'P^'  ^^^^^^^  "P°"  ^he  knee^ 

splint  IS  useless.    In  such  cases,  if  the  iron  cannot  be  obtained,  a 


-.Splint  for  knock -knee; 
the  letters  denote  the  position 
of  the  webbing  straps,  see  p.  234. 
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back  splint  rather  broader  than  the  Hinb  and  as  long  as  the  outside  one 
should  be  first  applied,  and  then  the  outside  splint  put  on  with  its  edge 
resting  against  the  edge  of  the  back  splint.    The  two  splints  can  be  joined 
together  so  as  to  make  a  single  half-box  splint— a  plan  first  used,  we  believe, 
at  the  Victoria  Hospital,  Chelsea.    We  have  devised  a  splint  which  we  find 
efficient  and  satisfactory  (fig.  48).    It  is  a  combined  back  and  outside  splint, 
with  a  footpiece  set  at  an  angle  such  that  the  outward  rotation  of  the  limb 
is  prevented,  and,  by  the  use  of  elastic  webbing  straps,  the  knee  is  drawn 
outwards  towards  the  outside  splint.    The  letters  indicate  the  position  of 
the  webbing  straps,  of  which  that  at  E  should  be  elastic.    We  are  indebted 
to  our  friend  Professor  Young  for  the  drawing  from  which  the  figure  is 
taken.    Thomas's  knee  splint  may  also  be  used  for  these  cases  ;  its  advan- 
tages are  that  the  child  can  get  about  from  the  first,  and  that  elastic  traction 
can  be  employed  with  it  ;  its  disadvantages  are  that  it  is  somewhat  trouble- 
some to  get  made  correctly,  except  at  the  price  of  a  guinea,  and  that  it  is 
somewhat  difficult  to  prevent  rotation.    Many  other  forms  of  appliance  may 
be  bought,  but  those  mentioned  are  in  our  opinion  the  best.  Whatever 
splint  is  employed,  complete  extension  of  the  limb  is  necessary  for  the 
apparatus  to  produce  any  effect.^    For  bow-leg  it  is  only  necessary  to  apply 
the  splint  on  the  inner  side  instead  of  the  outer,  and  it  is  much  easier  to 
manage,  since  there  is  little  tendency  to  rotation  of  the  splint.  Lateral 
curve  of  the  tibia  is  treated  in  the  same  way,  but  the  splint  need  not  reach 
above  the  knee  ;  the  anterior  curve  requires  a  back  splint  with  a  foot-piece, 
and  is  more  troublesome  to  manage,  pressure  being  difficult  to  apply  with- 
out causing  pain  at  the  heel.    A  simple  anterior  curve  is,  however,  a  much 
less  serious  deformity  than  the  other,  and  is  much  more  likely  to  improve 

without  apparatus.  .      .  •    ,  • 

operative  Treatment  of  Rickety  Dcformities.-Ov^xTiXxon  is  required  in 
patients  in  whom  the  deformity  is  severe,  in  those  who  have  recovered  from 
the  rickety  process  and  whose  bones  are  sclerosed,  and  in  those  who  cannot 
be  well  looked  after  or  submit  to  prolonged  treatment.  .  ,  ^.  .  .  . 

Operative  measures  are  of  three  kinds  :  fracture  after  partial  division  of 
the  bone  with  saw  or  osteotome,  forcible  straightening  without  external  wound 
and  straightening  after  tenotomy,  &c.    In  cases  of  cui-vature  in  the  shafts  of 
the  tibia  and  fibula  at  the  lower  part  of  the  leg  in  young  children,  before 
sclerosis  has  occurred,  we  consider  forcible  straightening  a  good  and  simple 
Dlan  resulting  in  a  green-stick  fracture  just  at  the  curve.    It  is  m  any  case 
S^e  easily  don!  by  taking  the  child's  limb  in  one  hand  j..t  above 
and  in  the  other  just  below,  the  deformity,  taking  care  to  have  hold  of  the 
^ibia  and  fibula,  and  not  of  the  foot,  otherwise  the  strain  w^ould  come  upon 
tLe  ankle  joint   the  hmb  is  steadily  and  forcibly  bent  ^^1^^^^^^^^^^^^^ 
a  certain  amount  of  jerking  is,  however,  sometimes  useful    Tenotomy ju  d 
subsequent  straightening  in  cases  of  genu  valgum  we  look  upon  as  highly 
oSonable  :  it  weakens  the  joint  and  only  temporarily  straightens  the  limb 
S  to  forcible  straightening  in  cases  of  genu  valgum,  we  have  strongly 

1  Hueter  treats  s-'u  valgum  by  simple  flexion,  and  LitUe  thinks  well  of  it.  but  suggests 
^'"^%^lI:ni;:^e:tz.«/A  mm.   also  Annats  ofS.rge^,  January  ,8SS. 
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condemned  it  in  our  early  editions,  but  having  asked  Mr.  Murray  of  Liverpool 
to  give  his  experience,  he  wrote  thus  in  1901  : 

'  During  the  last  three  years  I  have  practised  somewhat  extensively  a  method  of  treat- 
ment that  was  recommended  by  Professor  Ogston  at  the  Glasgow  Meeting  of  the  British 
Medical  Association — viz.  immediately  and  forcibly  correcting  the  deformity,  and  then 
applying  the  splints.  I  have  thus  straightened  more  than  four  hundred  knock-knees,  and 
have  every  reason  to  be  well  satisfied  with  this  line  of  treatment.  But  in  speaking  of 
osteoclasis  for  genu  valgum,  I  wish  it  to  be  clearly  understood  that  I  practise  it  chieHy  as 
a  substitute  for  splints,  and  consequently  refer  only  to  the  treatment  of  this  deformity  as 
it  occurs  in  quite  young  children,  that  is  to  say,  in  children  under  five  years  of  age,  or  in 
those  a  year  or  two  older  who  are  markedly  rickety. 

'  Many  surgeons,  I  believe,  practise  osteoclasis  for  curved  tibias,  but  comparatively  few 
do  so  for  knock  knee.  The  objection,  it  is  said,  being  that  in  so  doing  you  produce 
a  separation  of  the  lower  epiphysis  of  the  femur,  and  so  may  interfere  with  the  subsequent 
growth  of  the  limb.  Now  I  have  on  several  occasions  forcibly  straightened  a  knock-knee 
on  one  side  only,  and  have  examined  the  children  eighteen  months  afterwards,  and  found 
absolutely  no  difference  in  the  length  of  the  limbs.  And  further,  at  the  time  of  operation, 
I  examine  for  the  seat  of  fracture,  and  find  that  it  almost  invariably  takes  place  at  a  point 
where  the  lower  end  of  the  femur  joins  the  shaft,  and  quite  an  inch  above  the  epiphysial 
line. 

'  My  hands  are  the  only  osteoclasts  I  have  ever  used,  and  in  forcibly  straightening 
a  knock-knee  (say  that  of  the  right  side),  standing  to  the  right  of  the  patient,  the  child  of 
course  being  under  chloroform,  I  grasp  the  thigh  firmly  with  my  left  hand  about  two 
inches  above  the  patella,  using  my  index  finger  supported  by  my  other  fingers  as  a 
fulcrum,  and  hold  the  thigh  perfectly  steady  with  this  hand;  then,  with  the  right  hand 
graspmg  the  leg  just  above  the  ankle,  gradually  straighten  the  limb,  the  knee  joint  being 
kept  over-extended  the  whole  time. 

'  After  osteoclasis  I  put  the  limb  in  plaster  of  Paris,  which  is  kept  on  for  a  month  •  the 
plaster  is  then  removed  and  the  child  kept  off  its  feet  for  a  further  period  of  six  weeks, 
after  which  it  is  allowed  to  run  about,  constitutional  treatment  being,  of  course  adopted 
from  the  first.  ' 


'  There  is  no  doubt  that  in  children  over  four  years  of  age  considerable  force  is  some- 
times necessary  ;  if,  however,  in  attempting  to  forcibly  straighten  a  crooked  l>one  one  has 
to  use  so  much  force  as  to  render  it  uncertain  where  the  fracture  will  take  place,  then  you 
naci  better  desist  and  perform  an  osteotomy.' 

Mr  Murray,  in  addition  to  writing  the  above  account,  has  been  good 
enough  to  come  over  and  show  us  his  modus  operandi,  and  we  must  admit 
tnat,  strictly  within  the  Umitations  of  age  and  rigidity  of  bone  that  he 
mentions,  and  provided  his  exact  method  is  followed,  we  are  convinced  that 
2.!^^TTT^.  "  ""^^  practicable  ;  but  Mr.  Murray's  method  must  be 
absolutely  followed,  and  the  exact  site  of  the  fracture  determined  ;  it  is  not, 

TJ-TZTl  T'^  "^^^  M^^^^y"^  ^kill.     Other  methods  of 

treatment  do  not  require  further  notice. 

sv2TT'^^'~^^^.  ^^"^'""^  principle  of  an  osteotomy  is  partially  to  divide 
deformi  V  th°'  ^"'^  '^^"^  neighbourhood  of  the 

ne  limb,  and  treat  it  like  an  ordinary  compound  fracture. 

others.  tr'IniSvT/t'm"'  T"''  ^^^^^^^  ^chede,  and 

of  the  fenTurXv/  Jf  fond  T  f ""^-^P^"^"-  'hat  of  Macewen  and  the  section 
plan  was,  we  believl  firTt  c  1T   ^T'"'  °  "        ''"^^  ''''  ^'^^       '^e  best.  This 

ostcoton  y  witfr  fine  Vd  W       .  ^  J°"^^-  ^upracondyloid 

'^fthod.  ^„  the  ca  c  of  nJ^    .  °'  most  generally  useful 

the  case  of  osteotomy  of  the  tibia  we  prefer  to  saw  through  the  tibia  and 
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fracture  the  fibula  forcibly,  or,  if  that  cannot  be  readily  done,  we  divide  the  fibula  with  an 
osteotome  through  an  incision  on  the  outer  side  of  the  leg. 

After  straightening  the  limb  it  is  put  up  in  aback  and  side  splint,  inner  or  outer  accord- 
ing to  the  deformity,  or  in  a  Macewen's  splint,  and  loft  for  a  week  ;  at  the  end  of  that  time 
we  take  it  down  and  mould  it  accurately  into  position  under  chloroform  :  the  callus  is 
soft  and  moulds  easily ;  the  limb  is  then  ready  for  a  plaster-of-Paris  or  Thomas's  splint, 
which  should  be  kept  on  for  three  or  four  weeks  and  then  taken  off,  and  the  limb  well 
rubbed,  the  joints  flexed,  and  then  the  splints  or  the  splint  (fig.  48)  replaced  for  another 
week  ;  after  that  the  child  may  be  allowed  gradually  to  put  his  weight  upon  it.  In  heavy 
children  an  e.xtra  week  should  be  given,  and  a  light  wooden  splint  worn  for  another  month 
or  so.  It  is  a  good  plan  to  put  on  a  Thomas's  knee-splint  after  the  first  month,  or  even 
sooner. 

In  severe  cases  of  tibial  curve,  especially  of  anterior  curvature  and  in  some  of  those 
at  the  upper  part  of  the  leg,  the  deformity  cannot  be  remedied  by  a  simple  secUon,  but 
requires  the  removal  of  a  wedge  of  bone  ;  this  is  a  very  much  more  serious  operation,  and 
one  that  we  think  should  not  be  performed  for  the  anterior  curve  alone,  for  besides  its 
severity  it  does  little  to  remedy  the  distortion  unless  a.great  amount  of  bone  is  taken  away, 
and  the  tendo  Achillis  divided  as  well.  This  anterior  curve  is  also  much  less  important 
than  the  lateral  one,  and  has  more  tendency  to  improve  without  operation.  If  osteotomy 
is  required  in  such  a  case,  the  oblique  section  of  Gowan  is  probably  the  best. 

Osteotomy  is  a  simple  operation  in  most  cases,  but  it  has  its  dangers  and  its  mortality. 
The  popliteal  artery  has  at  least  three  times  been  wounded ;  severe  bleeding  has  also 
occurred  from  the  anastomotica  magna,  death  has  followed  in  some  few  cases,  and  gan- 
grene of  the  leg  in  one  at  least-a  case  of  our  own,  in  which  we  removed  a  wedge  from 
the  upper  part  of  the  tibia.  In  this,  our  only  serious  casualty,  no  vessel  was  wounded, 
but  either  from  pressure  of  the  bones  in  their  altered  position,  or  from  the  splints  being 
put  on  too  tightly,  the  limb  had  to  be  amputated  subsequently.  There  is  no  comparison 
between  simple  section  and  excision  of  a  wedge  in  severity.  For  details  of  the  various 
operations  we  must  refer  to  the  orthopaedic  and  general  surgical  works.  ^  ^.  , 

Drilling  holes  in  the  bone  and  subsequent  fracture,  with  modifications  of  this  plan, 
have,  we  think,  no  advantages  over  the  saw  and  osteotome  ;  which  of  these  is  used  is 
nearly  a  matter  of  indifference.  . 

Multiple  osteotomies,  i.e.  section  of  femur  and  tibia  at  one  or  more  points,  are  some- 
times required  ;  when  this  is  so  we  prefer  to  do  one  at  a  time  on  each  limb  though  Mac- 
ewen  has  many  times  done  several  with  perfect  success.  Deformities  of  the  fibula  alone 
from  rickets  are  never  important.  •   u   .      <■  k«  r,iarin(r 

Osteotomy  of  the  femur  with  a  saw  from  the  outer  side  is  best  performed  by  placing 
the  limb  upon  a  sand  pillow,  with  the  knee  slightly  flexed,  and  making  a  puncture  ^wth  a 
large  tenotome  on  the  outer  side  of  the  limb,  just  '-^"^"f  ^h*.  borde  of  t^ 
valine  femoris  and  a  finger's  breadth  above  the  level  of  the  adductor  tubercle.  The 
STs  fhr  "  arried  acrosf  the  limb,  keeping  as  close  to  the  as  po.i^e  t^^^^^ 
not  to  thrust  it  through  the  skin  on  the  inner  side.  In  this  part  of  the  ^"'='^  °"^he  blade 
should  be  held  flat,  i.e.  in  the  same  plane  as  the  surface  of  the  femur  ;  as  soon  as  the 
Sne  side  of  the  limb  is  reached  the  knife  is  turned  with  its  edge  against  the  bone  and 
whl  drawn.    It  should  during  withdrawal  be  gently  pressed  '-^S^  Un^l^s^ken  0"  of 

Sy  the  whole  thickness  is  sawn  through.    It  is  a  matter  of  --PT"-"- .^^^/j  ^deS 
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probably  gone  so  far,  and  the  fracture  is  more  or  less  green-stick.  One  of  our  house 
surgeons  remarked  that  the  patient  had  less  pain  after  these  yielding  fractures  than  when 
the  division  was  complete,  no  doubt  because  there  was  no  complete  separation  and  less 
mobility  of  the  fragments. 

Should  the  saw  have  been  withdrawn  too  soon,  and  it  is  found  impossible  with  reason- 
able force  to  fracture  the  limb,  it  is  usually  easy  to  reintroduce  the  saw  and  divide  the 
bone  further  :  the  groove  alread}'  made  is  usually  found  without  much  trouble  ;  failing 
this,  the  best  plan  is  to  enlarge  the  opening  and  divide  the  bone  with  an  osteo- 
tome. 

Section  of  the  tibia  is  done  in  the  same  way,  the  puncture  being  made  over  the  anterior 
border  of  the  bone  at  the  line  of  greatest  curvature.  It  is  usually  possible  to  fracture  the 
fibula  ;  if  not,  it  should  be  divided  with  an  osteotome  through  an  incision  over  it.  Mac- 
ewen's  operation  we  need  not  describe,  as  for  general  use  we  prefer  the  method  already 
mentioned,  but  we  may  say  it  consists  in  incomplete  section  of  the  femur  with  a  graduated 
osteotome  from  the  inner  side,  through  an  incision  in  the  soft  parts.  His  guides  are  'a 
line  drawn  a  finger's  breadth  above  the  level  of  the  upper  border  of  the  external  condyle, 
and  a  line  drawn  parallel  to  and  half  an  inch  in  front  of  the  tendon  of  the  abductor 
magnus.'  The  point  of  intersection  of  these  lines  is  to  be  the  centre  of  the  incision.  In 
none  of  these  operations  is  any  ligature  or  suture  required,  and  antiseptics  should  be 
rigidly  carried  out.  The  wound  in  the  soft  parts  is  healed  usually  in  a  week,  or  a  point 
of  superficial  granulations  alone  remains,  and  it  is  only  occasionally  that  the  dressings 
require  changing  from  oozing  of  blood.  It  is  well  to  squeeze  all  the  blood  out  of  the 
opening  before  putting  on  the  dressings. 

The  deformity  resulting  from  non-apposition  of  the  fragments  after  these  operations 
gets  modelled  clown  after  a  few  months  just  as  in  a  fracture.  Oblique  section  of  the  bone 
as  in  a  splice,  a  plan  suggested  by  Mr.  Gowan,  is  sometimes  worth  trial ;  it  causes  less 
immediate  deformity,  but  is  somewhat  more  difficult  to  manage. 


Acbondroplasia 

Achondroplasia  is  a  foetal  bone  disease,  which  runs  its  course  between 
the  third  and  sixth  months  of  the  intra-uterine  life,  and  gives  rise  to  a 
stunting  and  deformity  of  the  long  bones,  which  persist  through  life. 

Depaul  and,  later.  Parrot  were  the  first  to  describe  this  condition  and 
differentiate  it  from  fcetal  rickets.  Parrot  named  it  '  achondroplasia,'  while 
Kaufmann  described  it  under  the  name  of  '  Chondrodystrophia  foetal'is.' 

The  cause  is  quite  unknown,  but  there  is  a  tendency  for  it  to  run  in 
families,  as,  in  some  instances,  women  who  have  suffered  from  the  disease 
have  borne  infants  similarly  affected.  It  is  well  known  that  certain  breeds 
of  cattle  and  certain  dogs,  such  as  dachshunds  and  Scotch  terriers  have 
short,  curved  legs  and  comparatively  long  bodies,  due  to  or  resembling 
this  condition.  It  is  interesting  to  note  that  many  little  glazed  earthenware 
hgures  which  have  clearly  been  modelled  from  achondroplasic  dwarfs  are 
lound  in  the  tombs  of  ancient  Egyptians.  That  such  dwarfs  existed  in 
ancient  times  is  certain,  and  also  that  they  were  deified.    According  to 

Pt^T,  Q  1  A  ,  ""^^^  ^^'^'^  statuettes  are  representations  of  the  god 
Ptah-Seker-Asar,  the  triune  god  of  the  resurrection. 

rentW  snffJrf  •  ^^^^  '  ^^hers  who  have  appa- 

h^L^frlT^  ^-^"^  ^--^--g      show  in  afterlife 

the  peculiar  dwarfing  of  the  limbs  characteristic  of  this  peculiar  disease. 

tion  durinelrtvTr^  ^  ^^'^"^^  enchondro-ossifica- 

normalW  ,!.^,V^''^^^     '^"^  ^^^^^  "f^-    Those  bones  which 

normally  lemain  cartilaginous  till  after  the  sixth  month-as,  for  instance,  the 
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sternum,  patella,  costal  cartilages,  tarsal  and  carpal  bones,  escape  deformity. 
The  bones  which  are  formed  in  membrane  show  no  deformity — as,  for 
instance,  the  vault  of  the  skull  and  clavicles  ;  whilst  the  long  bones  of  the 
arms  and  legs,  the  metatarsal  and  metacarpal  bones  and  phalanges,  as  well  as 
the  pelvis,  are  affected.  The  base  of  the  skull  is  foreshortened  and  the 
centres  of  ossification  prematurely  united. 

A  histological  examination  shows  that  the  epiphysial  cartilage  has  failed 
to  undergo  the  changes  necessary  for  the  formation  of  bone  ;  there  are  no 
columns  of  cells,  no  proliferation  of  nuclei,  and  an  absence  of  blood  vessels 
in  the  area  of  what  should  be  ossification.    There  is  perhaps  a  layer  of 


Fig.  4g.-Achondroplasia  in  a  boy  of  7  years  of  Fig.  So.-Side  view  of  boy  in  f-g.  49- 

age.    (Drs.  Jeffreys  Wood  and  Hewlett's  case.) 

fibroid  tissue  between  the  cartilage  and  the  cancellous  tissue.  In  other 
cases  there  is  evidence  of  some  partial  enchondro-ossification.  On  the 
other  hand  the  periosteal  ossification  is  not  interfered  with. 

At  birth  the  achondroplasic  foetus  shows  striking  deformities  :  the  arms 
and  legs  are  perhaps  half  their  normal  length,  the  bones  are  jh'ck  and  the 
normal  curves  greatly  exaggerated  ;  the  epiphyses  are  enlarged.  The 
fing".  of  the  hands  if  the  palms  are  laid  flat  markedly  diverge,  forimng 
fhe  t  ident  hand  (J.  Thomson).  The  skin  hangs  in  folds  and  furrows.  he 
ead  and  trunk  ai4  of  normal  size,  but  the  root  of  the  nose  is  depressed  by 
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reason  of  the  foreshortening  of  the  base  of  the  skull.  There  may  be 
macroglossia,  obesity,  prominent  abdomen  especially,  and  other  minor 
associated  abnormalities. 

As  the  child  grows  up  it  is  usually  late  in  walking  and  awkward  in  the 
use  of  its  limbs,  but  its  intellectual  powers  are  unaffected.  The  arms  are 
short,  and  when  hanging  down  the  fingers  perhaps  reach  the  iliac  crest  or 
trochanters.  (See  figs.  49  and  50.)  The  gait  is  waddling,  and  there  is 
marked  lordosis.  The  legs  are  short,  so  that  in  some  instances  the  child 
can  bend  down  and  kiss  his  toes  without  bending  his  knees.  The  shortened 
ribs,  which  may  be  beaded,  lead  to  a  deformity  of  the  chest  which  closely 
resembles  rickets.  The  hands  like  those  of  the  foetus  are  trident,  spreading 
out.  Drs.  Jeffreys  Wood  and  Hewlett  give  the  following  dimensions  of  three 
cases  observed  by  them  : — 

Boy  aged  7  yrs.,  37  in.,  38^  lb.,  22^  in.  circum.  of  head  (see  figs.  49  and  50), 
Boy  aged  8f  yrs.,  36  in.,  38f  lb.,  22^  in.  circum.  of  head. 
Girl  aged  11  yrs.,  42^  in.,  53^  lb.,  23I  in.  circum.  of  head. 
A  still  further  arrest  of  development  is  described  by  Ballantyne  as 
'  Phocomely,'  in  which  no  bone  formation  occurs  at  all  in  the  limbs  (see  also 
'  Cleido-cranial  Dysostosis,  page  244). 

Jdateral  Curvature  of  the  Spine. — This  affection  in  its  most  common 
form  is  a  disease  rather  of  early  adult  life  than  of  childhood,  being  seldom 
found  before  puberty,  hence  only  the  more  important  features  will  be  con- 
sidered here.  There  are,  however,  certain  forms  of  scoliosis  that  belong  to 
childhood  more  particularly  :  such  are  the  rickety  lateral  curvatures  and  those 
due  to  empyema  or  unilateral  limb-shortening,  as  well  as,  of  course,  the  con- 
genital cases.  It  must  be  remembered  that  in  infants  the  normal  curvatures 
of  the  adult  spine  do  not  exist. 

It  is  now  well  recognised  that  the  deformity  is  a  compound  one,  that  there 
IS  never  a  pure  lateral  curve  without  rotation,  nor  pure  rotation  without  a 
lateral  curvature,  although  it  may  in  some  cases  require  close  observation  to 
verify  this,  and  the  more  so  that  rotation  conceals  to  a  greater  or  less  extent 
the  lateral  deviation  by  bringing  the  spinous  processes  nearer  the  middle  line 
As  soon  as  any  lateral  bending  in  one  segment  of  the  spine  occurs  two 
thmgs  necessarily  happen  if  the  child  maintains  the  erect  posture  •  first 
compensatory  curves  must  take  place  in  the  other  parts  of  the  spine  to 
balance  the  primary  curve  and  maintain  equilibrium  ;  next,  the  obliquity  o. 
the  articular  processes,  and  in  the  dorsal  region  the  powerful  rotation  action 
ot  he  nbs  when  they  are  approximated,  must  result  in  rotation  of  the 

Ilmost^'Tu'r"  '  "'"'^      ^  ^^^^  °f  l^t^^^l  ^^^-v-ture  we 

vaH^hK  compensatory  curves  in  the  opposite  direction,  and  in- 

variably more  or  less  rotation  ;  the  term  rotato-lateral  curvature  is  therefore 

"^ry^;;^;  -  ^  -'-^  —  ^^^^ 

of  vertebrTh'^r^  malformation  of  the  spine,  in  which  imperfect  segments 
^^^oX^^^^^  '^'^  -^y-  (Bland 

fore  liable  to  rota  c  whit  L  s  '  1    7' "''^  '^"^^'"^  '"'^^'ty ,  and  ihere- 
"i.uc,  wniic  the  spines  form  part  of  the  thoracic  wall. 
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2.  Congenital  deficiencies  in  the  limbs  of  one  side,  so  that  the  action  of 
the  muscles  and  the  weight  of  the  normal  limb  are  unbalanced. 

Occasionally  scoliosis  is  secondary  to  the  form  of  congenital  torticollis 
which  is  due  to  malposition  in  utero.^  It  results  also  from  the  acquired  form 
of  wryneck. 

3.  Shortening  of  one  leg  from  any  cause  :  for  instance,  a  flexed,  anchy- 
losed  hip  or  knee  gives  rise  to  shortening  and  compensatory  scoliosis. 

4.  Imperfect  development  or  sinking  in  of  the  chest-wall  on  one  side,  as 
in  atelectasis  or  empyema. 

5.  Muscular  and  ligamentous  weakness  combined  with  faulty  attitudes.- 

6.  Rickets. 

7.  Caries,  especially  if  one  side  of  the  body  only  is  involved. 

Various  other  types  of  scoliosis  have  been  described,  but  they  may  all  be 
practically  grouped  under  one  or  other  of  the  above  heads. 

The  mode  of  production  of  rotato-lateral  curvature  by  the  above  causes 
is  obvious  except  in  cases  of  Group  5,  of  which  a  word  or  two  more  must 
be  said     It  is  usually  stated  that  this  form  of  scoliosis  is  a  disease  of  the 
upper  classes,  and  is  found  in  girls  who  loll  about  or  sit  in  ungainly  attitudes 
for  long  hours,  writing  or  working,  during  their  most  active  period  of  de- 
velopment, while  at  the  same  time  no  sufficient  exercise  is  given  to  then- 
muscles     While  it  is  true  that  weak  spines  or  slight  degrees  of  curvature 
are  often  thus  produced,  the  disease  is  common  enough  among  the  poor, 
and,  as  it  is  usually  neglected  in  its  earlier  stages,  is  seen  m  much  worse 
deo-rees     It  is  also  not  rarely  found  in  muscular,  well-developed  people  m 
early  adult  life.    It  is,  moreover,  at  times  produced  in  young  girls  by  cairy- 
ing  heavy  babies  or  other  burdens  too  great  for  them. 

The  whole  spine  should  in  all  cases  be  carefully  examined  with  the  patient 
stripped,  and  the  back  should  be  inspected  in  different  positions  of  curvature 
and  of  tie  limbs,  the  course  of  the  spines  and  the  level  of  the  scapula  and 

"^^T^^r^  spine  is  examined  with  the  patient  stripped  and 
standino-  or  sitting  upright,  it  will  perhaps  be  seen  at  first  to  be  held  fairly 

tSt'  but  often  afte?  a  minute  or  two  the  weight  is  thrown  to  one  side 
iTe  lumbar  vertebra  curve  with  their  convexity  towards  that  side,  and  a 
comZSorfdo  ^al  curve  appears  with  its  convexity  to  the  opposite, 
usX  he  iVht,  side,  while  a  slight  alternating  curve  in  the  cervical  region 
r^olfetes  readily  seen.    At  the  same  time  flickeHng  co~ 
<;ninal  muscles  as  they  become  tired  are  often  visible.    In  an  eaily  case  an 

Ce  b^nd  can  be  straightened  out  by  an  effort  of  the  patient,  or  by  bending 
forvvaids  or  by  lying  down.  If,  however,  the  patient  is  neglected  the  curves 
J^n^o  become  permanent,  for  Ae  weak  muscles  become  contractured  on  the 

1  Congenital  Scoliosis.-^  boyof  13  years  was  seen  in  September  1898.  who  was  said  ^ 
^jLt.  born  ^^^^-^^^^-.^ 

operated  upo.    At  ^e  l^,,  defonnity  of  the  chest.  No 

convexity  to  the  right,    "e  ^as      y    g  material  change  during  the 

movement  affected  ^^e  po  't>- ^^^^^^^  ,^        chest  or  hmbs,  and  the  tahpes 

g^e  c"  t  :Ssis  was  probably  due  to  the  same  malposition 

in  utero  which  produced  the  tahpes. 
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concave  side,  the  ligaments  become  shortened,  the  intervertebral  discs  thinned 
and  compressed,  and  the  shape  of  the  vertebral  bodies  and  articular  sur- 
faces at  last  altered.    But  while  this  is  going  on  the  vertebra  rotate  upon  a 
vertical  axis  so  that  the  bodies  come  to  face  towards  the  convexity  of  the 
curve,  and  the  ribs  become  bent  in  such  a  way  that  there  is  a  sharply  convex 
bend  backwards  close  to  their  angles  on  the  same  side;  this  produces  a 
prominence  also  on  the  convex  side,  while  in  front,  in  order  as  it  were  to 
reach  the  sternum,  the  ribs  are  usually  more  or  less  flattened  and  straightened 
out.    The  converse  of  all  this  takes  place  on  the  opposite  side  of  the  spine. 
There  is  still  a  further  change  resulting  from  this  :  the  scapula  on  the  convex 
side  is  pushed  out  by  the  bulging  ribs  and 
projects  backwards,  while  it  is  raised  or 
lowered  above  the  level  of  its  fellow  ac- 
cording to  the  exact  seat  of  the  curve  ;  this 
is  so  marked  that   'growing  out  of  the 
shoulder'  is  usually  the  first  sign  noticed 
and  the  popular  name  for  the  affection. 
The  scapula  on  the  concave  side  also  often 
projects  sharply  backwards  and  towards 

the  mid-line,  since  it  cannot  rest  evenly 

against  the  flattened  chest  wall  (videhg.  51). 

A  projection  of  the  hip  on  one  side  or  the 

other  according  to  the  curve  will  also  be 

noticeable. 

All  degrees  of  deformity  may  be  met 

with,  from  the  mere  weak  spine,  with  no 

permanent  curves  but  with  a  tendency  to 

collapse   in  any   direction,   to  deformity, 

where  the  ribs  on  one  side  are  overlapping 

one  another  and  lying  within  the  crest  of 

the  ilium,  while  the  whole  trunk  is  distorted 

and  misshapen.  Sometimes  an  antero- 
posterior curve   (kyphosis)  coexists  with 

the  scoliosis,  and  it  is  very  important  not 

to  be  misled  by  this  ;  still  more  important 

IS  It  to  remember  that  in  cases  of  caries 

there  is  sometimes  a  lateral  curvature  before 

any  angular  curve  appears  :  this  may  occur 

by  Reeves,  where  there  is 
to  be  m\Z^  piocesses  or  costo-vertebral  joints.    The  diagnosis  is 

severity  n  .^pr;n^hr  ^^'"^  ^'-1-'^^-- 

Patient    Th  ex^^^  "  j  '  ^y  the  history  of  the 

though  a  curve    onvrxt^hf,^  "°  "^^^"^  constant,  and, 

in  the  rlnr;.!  ,   '"^  t'^e  '"mbar  and  con\  'ex  to  the  risht 

depends  largely    "on   he  c^nl    f  T''''^'  '° 

amount  andVsitr  of  ^l  e  CO  apstwm  Z"''^' ^  }^^^  -  empyema  the 
especially  in  rickety  cases  nnrl  u    ^^^^''"^'"^  ^^'^  ^"I've.  Sometimes, 

CKety  cases,  and  probably  m  those  due  to  partial  atelectasisi 


Fig.  SI.— Lateral  Curvature  of  the  Spine 
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the  curvature  is  local  and  the  compensatory  curves  are  so  slight  and 
diffuse  as  to  be  nearly  imperceptible.  In  some  cases  curvature  of  the 
spine  is  to  be  looked  upon  as  compensatoiy  and  advantageous,  and  not  as  a 
niorbid  condition  ;  such  are  slight  curvatures  which  make  up  for  mequality 
in  the  length  of  the  limbs  and  the  slighter  degrees  of  curve  due  to 
empyema  ;  thus  in  one  case  the  curve  may  help  to  hide  the  deformity  and 
in  the  other  assist  in  filling  up  a  suppurating  cavity. 

Aching  pain  of  greater  or  less  severity,  and  a  general  feeling  of  tiredness, 
with  depression  of  spirits  and  tonelessness,  are  the  principal  subjective 
symptoms  of  lateral  curvature.  The  pain  is  usually  in  the  side  and  not  m 
the  back  or  chest  and  abdomen. 


^./.-Scoliosis  due  to  congenital  malfo^^icm  ot  it^f 
or  to  deficiency  of  an  entire  l'-^^'- -f^  /^^^^^^^  and  in 

wall  after  empyema  or  severe  f  ^^^^.^  .^^^  fue  to  rickets,  weakness, 

many  cases  not  at  all  remediable,  -^'^^^^^^^^^^^^^  entirei;  cured  and 
bad  habits,  or  a  shortened  leg  may  m  its  eaily  stages 

in  almost  any  stage  prevented  from  g^"mg  woise^  .^^^^^^^^ 

In  any  case  the  aim  must  be  to  ^^^^^^^^l^^^^"^  the  muscles  and 
the  deformity,  to  improve  the  ^-neia  hc^aUh,  U,  st  e„ 
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never  allowed  to  remain  sitting  up  for  any  length  of  time  ;  its  general  posture 
must  be  flat  upon  its  back  or  face,  or  upon  its  side,  with  pillows  so  arranged 
as  to  straighten  out  the  curves.  The  principle  is  not  to  keep  the  patient 
lying  down,which  would  of  course  in  no  way  strengthen  the  muscles,  but  to  give 
the  parts  just  such  exercise  as  will  make  them  develop,  and  in  the  intervals 
give  them  complete  rest. 

Fresh  air,  friction  to  the  spine,  with  frequent  change  of  position  and  proper 
exercises,  diet  and  medicine,  will  readily  cure  any  case  in  which  there  are  no 
fixed  curves,  while  in  the  more  severe  cases  in  older  children  the  same  treat- 
ment must  be  adopted.    In  an  ordinary  case,  the  result  of  weak  muscles  and 
joints,  and  improper  .postures,  the  lines  of  management  are  to  avoid  tiring  the 
muscles  and  ligaments,  and  yet  to  strengthen  them  by  exercise  ;  to  avoid  the 
postures  which  have  produced  the  deformity  ;  to  counteract  their  efifect  by 
opposite  positions,  thus  stretching  contractured  muscles  and  ligaments,  &c. 
It  is  impossible  here  to  enter  into  details  of  the  various  exercises  required  or 
of  the  different  apparatus  recommended,  but  it  may  be  said  that,  in  addition  to 
all  means  of  strengthening  the  health  and  improving  the  tone  of  the  muscles 
—friction,  salt-water  douches,  general  exercise,  and  so  on— a  careful  examina- 
tion should  be  made  with  the  child  stripped  entirely  to  see  what  positions 
and  movements  tend  to  correct  the  deformity,  and  these  should  be  made  the 
subject  of  regular  practice  at  intervals  through  the  day.    A  reclining  board 
such  as  that  figured  (fig.  52),  or  some  similar  one,  horizontal  bars,  trapezes 
dumb-bells,  Sayre's  suspension  apparatus,  and  so  on,  are  all  useful  as  means 
of  strengthenmg  the  muscles. 

Regular  walking  exercise  for  frequent  short  periods  should  be  taken  the 
patient  lying  down  afterwards,  and  constant  watchfulness  to  correct  'anv 
tendency  to  loll  must  be  observed.  Busch's  plan  of  making  the  patient  lie 
prone,  with  the  chest  and  head  over  the  end  of  a  couch,  then  bending  down- 
wards and  raising  the  front  half  of  the  body  against  gradually  increasing 
resistance  is  a  good  method  of  exercising  the  spinal  muscles.  Bending 
the  body  forward  with  the  knees  straight  and  trying  to  touch  the  toes  with 
he  hands,  then  recovering  and  bending  backwards  with  the  head  well  thrown 

Ses^rom?-  ''';  """^  ^""'^  ""^  ^^-'-^'-^l^  tl^^  ^ide  of 

greatest  con  exity,  then  recovering  the  upright  posture  ;  Iving  down  with  a 

horirn  a  lb"  ZT"  P""'"^"        ^^^^y       by  it  by  means  of  \ 

mt  eT.  n;    L          P''^^  ""^^  '^"'^         ^°«d  movements.    For  private 

C'lT^troL"  1  ^"'^^^^^         ^^P^"-     ^he  patient  by 

as  t!;^trt.on'  ntr^^^^^^^^  ^^^"^"'-^^^  manipulation^ 

pillmVuSlle'convexul  of^^  "  ^  ^"'^^^^"'^  sling  or  put  a  hard 

or  substitu    I   h  n  "  .e  L  it     O?  fo  ""'^^ 

perience  br,t r  1       , ,  forcible  '  redressement '  we  have  no  ex- 

r'^inal  sup^^^^^^^  t  ''^^  l-nds  is  worth  doing, 

extreme  or  rap  lirinn-r-  ""^'^^  '^''^'^  ''''  deformity  is 

and  never  SVooi  1  l^"/'/'"'^  "'"'^       "^^^  ^^'^^^       ^^^^^est  caution, 
means  already  tl  cated     A''       ^°"J""^t'«"  -i^l^  the  exercises  and  othe; 
f^'l  as  they  are  TonT-l-.^'^r^'lr      ^'■^^^"^^"t  alone  they  are  as  harm- 
y       u.ong  ,n  principle.    No  cases  of  lateral  curvature  must  ever 
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be  given  up  to  the  care  of  an  apparatus  maker.  For  details  as  to  spinal 
supports,  modes  of  measuring  the  deformity,  &c.,  the  works  of  Reeves  and 
others  may  be  consulted,  but,  as  a  rule,  the  less  supports  are  used  the  better. 

Dysostose  cleldo-cranienne.— This  curious  aflfection  appears  to  run 
in  families  and  is  characterised  by  retarded  or  imperfect  ossification  of  the 
bones  of  the  skull  and  clavicles.  The  first  account  was  given  by  Marie  and 
Sainton  {Soc.  mid.  des  hop.,  1897  and  1898),  who  gave  the  name  of  dysostose 
cleido-cranienne  hereditaire.  G.  Carpenter  {Lancet,  J  anuary  1 899)  described 
five  cases  in  one  family— father  and  four  children,  three  other  children 
remaining  normal.  According  to  Comby,  upwards  of  thirty  cases  have  been 
described. 

The  cause  is  quite  unknown  ;  presumably  it  is  due  to  some  develope- 
mental  failure  at  an  early  period,  as  the  clavicle  commences  to  ossify  in  the 
second  month  of  foetal  life.  The  anomaUes  are  not  entirely  confined  to  the 
cranium  and  clavicle,  as  there  may  be  some  malformation  of  the  vertebra  , 
sternum,  and  other  bones  (Comby).  The  bones  of  the  cranium  are  thin  and 
porous,  and  a  number  of  Wormian  bones  may  be  present  at  the  sutures, 
ei^ecially  the  sagittal  and  lambdoidal  ;  the  base  of  the  skull  is  foreshortened. 
The  essential  feature  is  that  there  is  an  arrest  of  development  and  of  ossifi- 
cation, partial  or  total,  of  the  bones  of  the  cranium  and  clavicles.  The 
clavicles  may  be  entirely  absent  or  vestiges  remain  associated  with  the 
rudimentary  episternal  bone,  and  in  some  cases  an  unattached  acromion 

process  (Hamilton).  ..i^.^je 
On  examination  of  the  patient,  the  clavicles  are  found  absent,  or  theie  is 
a  rudimentary  clavicle  or  clavicles,  with  loose  attachments  of  the  episternal 
bone  and  acromion  process.  The  muscles  in  the  neighbourhood  are  un- 
affected. In  consequence  of  the  absence  of  the  clavicles,  the  shouldeis  can 
be  brought  together  in  front  and  various  forms  of  contortions  may  be  made 

with  the  arms  and  shoulders.  ^cc^r^^A  -iq 

The  shape  of  the  head  varies  ;  in  the  majority  of  cases  it  is  affected  as 
well  as  the  clavicles.    The  cranium  appears  large  as  ^^-P;;^^;^ 
face,  the  frontal  and  parietal  eminences  being  hke  bosses  -^^'^  f  ^^^^'^^ 
is  flattened.    The  fontanelles  and  sutures  remain  membranous  for  man> 
years  ;  even  in  adult  life  the  anterior  fontanelle  may  ^•^"^,^;^^;P^"  ^^^^ 
The  general  state  of  the  health  does  not  suffer  and  the  intelligence  ,s 

normal. 

There  is  no  treatment  likely  to  be  of  service  nosterior 
Antero-posterior  Curvature.-Occasionally  cases  of  anteio-posteiior 

means  of  treatment. 


CHAPTER  XIII 


TUBERCULOSIS 


Etiology.— To  become  tuberculous  an  individual  must  not  only  be 
infected  by  the  bacillus  tuberculosis,  but  at  the  time  of  infection  "must 
present  somewhere  in  his  body  a  suitable  soil  for  the  propagation  of  the 
organism. 

There  seems  little  doubt  that  anyone  living  under  present  conditions  in  a 
large  city  has  plenty  of  chances  of  becoming  tuberculous,  and  if  he  does  not, 
It  is  not  so  much  from  lack  of  opportunity  of  infection  as  from  his  tissues 
being  incapable  of  playing  the  part  of  host.  There  is  reason  to  believe  that 
the  dust  of  dwellings  is  frequently  the  carrier  of  the  germs,  and  that  the 
bacilli  gain  entrance  into  the  lungs  by  the  inspired  air.  There  is  evidence 
to  show  that  the  bacilli  may  find  their  way  into  the  alimentary  canal  by 
means  of  raw  milk  taken  as  food.  The  infant  may  also  become  infected  by 
Its  habit  of  putting  all  sorts  of  things  to  its  mouth,  to  say  nothing  of  the 
'comfort'  which  is  alternately  on  the  floor  and  in  the  mouth. 

The  relative  importance  of  the  'soil'  as  compared  with  the  'seed'  has 
been  much  discussed.  In  past  times,  before  Koch's  discovery,  the  tubercu- 
lous or  strumous  diathesis  derived  from  inheritance  was  looked  upon  as 
p laying  a  very  important  part  in  predisposing  to  tuberculosis.  That  it  does 
play  an  important  part  is  certain,  as  experience  teaches  that  a  vulnerability 
or  a  predisposition  to  become  tuberculous  runs  in  families,  and  indeed  the 
same  is  true  of  measles,  scarlet  fever,  and  other  infectious  diseases.  But  it 
is  not  easy  to  distinguish  between  the  influence  exerted  by  heredity  and  the 
influence  exerted  by  bad  food,  exposure  to  cold,  bad  air,  and  by  other  con- 
infer?.V  ^Y'^^  ^""^  '^'^  individual  a  ready  prey  when 

meT. J  r  "°  infectious  diseases,  such  as 

measles  and  whooping  cough,  predispose  to  tuberculosis  by  rendering  certain 

Slefoi  T^','''  --^^-^^-^--^  bronchial,  for  insCce!" 

suitable  soil  for  the  propagation  of  the  specific  bacilli. 

fetus  rareTvsnJft'  ''f'''^''^]  ^PPf ''^  ^ave  an  important  influence.  The 
rarelv  nt     1      T  tuberculosis.     Newly-born  calves  are  apparently 

o"  di   aTe    Vh""''i'-  °'  ^^^'"'^  ^'"^  well-marked'fube" 

month  nf      ^"'^^'"^"los's  IS  not  a  common  disease  in  infants  under  six 

eric  cLt:f  t'ube"  r  "'"^^^  ^^^^^       ^'^^  --en- 

bones  The\c^^^^^^^^^^^    meningitis,  or  tuberculous  disease  of  glands  or 

year,  but  .Lr  .  'T"'^"  ^^^^  "^o^ths  and  a 

y  ar,  but  after  a  year  old  and  onwards  it  becomes  exceedingly  common 
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With  the  exception  perhaps  of  children  under  six  months  old,  the  susceptibility 
to  tuberculous  disease  is  greater  during  early  than  adult  life.  It  cannot 
be  said  with  any  accuracy  what  proportion  of  our  child  population  suffers 
from  tuberculosis,  and  statistics  cannot  be  of  much  value  on  account  of  the 
impossibility  of  diagnosing  tuberculosis  of  the  internal  organs,  especially  in 
the  milder  forms. 

Pathology.— li  is  safe  to  say  that  of  all  the  organs  of  the  body,  the 
lymphatic  glands,  especially  those  which  drain  mucous  membranes,  are  the 
most  likely  to  become  tuberculous  during  early  life.    The  groups  of  glands 
most  often  affected  are  the  cervical,  bronchial,  and  mesenteric.    The  cer- 
vical group  drain  the  mouth  and  pharynx,  and  assuming  that  the  bacilli 
are  arrested  in  the  mouth  or  nose  from  air  inspired  or  food  taken,  they  enter 
the  lymphatics  and  become  arrested  in  the  cervical  glands,  and  if  the  soil  is 
favourable  will  develop  here.    Extension  may  take  place  over  a  wide  area, 
the  local  glands  becoming  affected,  and  later  possibly  distant  parts.    In  the 
same  way,  if  the  bacilli  enter  the  bronchial  tubes  they  are  probably  arrested 
in  the  bronchial  glands.    Tuberculosis  of  the  mesenteric  glands  presumably 
arises  in  a  similar  manner,  from  bacilli  entering  the  alimentary  canal  m  milk, 
or  they  may  be  swallowed  in  the  saliva  or  sputa.    In  the  vast  majority 
of  cases  it  is  likely  that  the  route  taken  by  the  infective  germs  is  by  the 
cervical,  bronchial,  or  mesenteric  glands.    While  in  a  large  number  of  cases 
local  foci  are  first  formed  in  these  glands  and  distant  foci  develop  secondarily, 
yet  this  is  apparently  not  always  so,  as  it  is  presumably  quite  possible  for  the 
bacilli  to  find  no  resting  place  in  the  glands,  but  pass  through  them  to  some 
distant  part,  as  for  instance  the  cerebellum  or  the  epiphysis  of  a  long  bone, 
where  they  find  a  suitable  soil  for  development.    In  many  cases  the  tuber- 
culous process  spreads  by  direct  contact  ;  thus  frequently  the  roots  of  the 
lungs  are  invaded  by  extension  from  tuberculous  bronchial  glands  which 
accompany  the  bronchi  into  the  lungs.     A  lung  is  sometimes  affected 
secondarily  by  contact  with  the  caseating  body  of  a  dorsal  vertebra.  Tuber- 
culous peritonitis  often  arises  from  contact  with  caseous  mesenteric  glands 
or  contact  with  tuberculous  intestines.  _  i-    1  , 

Besides  the  lymphatic  glands,  tuberculous  disease  of  bone  is  exceedingly 
common  during  early  life,  as  for  instance  caries  of  the  spine  chronic  hip 
«  chronic'osteo-myelitis  of  the  small  bones  of  the  hands  and  toes. 
Dactvlitis  is  very  frequently  associated  with  'strumous  nodes    or  cold 
sSrleous  abscessel    What  determines  the  growth  of  tubercle  m  a  par- 
ticular  body  of  a  vertebra  or  the  epiphysis  of  a  hip  ?    Presumably  the  nfec 
tive  germs  have  entered  the  system  by  the  ordinary  channels,  but  ^^h^  is  a 
particular  spot  selected?   It  is  impossible  to        ^  ^ 
should  be  a  suitable  soil,  but  it  is  by  no  means  unlikely  that,  in  some 
nstances  at  any  rate,  an  injury  followed  by  some  chronic  inflamma t  on  may 
be  the  predisposing  cause.    There  can  be  little  doubt  that  the  bacilli  ravel 
L  he  irod  cun-L'tanda^         conveyed  fron.,  say,  the  bronchial  g^^^^^^^^^ 
1   ^i;Lnt  narts  of  the  body,  as  the  brain,  a  vertebra  or  the  hip-joint,  or  they 
r'^nvev^  of  the  venous  blood  current  to  the  lungs  and 

Tup  ?herTnew  foci'  Tn  tuberculous  disease  of  the  bones  in  illation  to  the 
"U^ant  cLi:;;  suppuration  perhaps  predisposes  and  the  infection  entei. 

from  the  throat. 
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With  regard  to  the  internal  organs,  there  is  strong  evidence  to  show  that 
the  lungs  are  more  frequently  affected  than  any  other  internal  organs,  but  at 
the  same'  time  it  must  be  said  that  during  early  life  tuberculous  lesions  are 
much  more  widely  distributed  throughout  the  body  than  they  are  in  adult 
life.  A  general  tuberculosis  in  which  lungs  and  abdominal  organs  share  is 
very  common.  In  155  cases  of  tuberculosis  dying  in  the  Manchester 
Children's  Hospital,  it  was  found  post-mortem — 

The  lungs  were  affected  in  . 
„    bronchial  glands  were  affected  in  . 
„    mesenteric  glands  „ 


liver 

spleen 

intestines 

brain  and  membranes 

peritoneum 

kidney 


141  or  gi  per  cent. 
122  or  78  „ 


loi  or  65 
98  or  63 
86  or  55 
85  or  55 
72  or  46 
69  or  44 
65  or  40 


A  careful  examination  of  these  cases  was  made  with  a  view  to  try  to  come 
to  a  conclusion  as  to  the  route  by  which  the  infection  had  entered  the  system. 
We  came  to  the  conclusion  that  in  at  least  50  per  cent,  of  the  cases  the 
bronchial  glands  or  lungs  were  first  affected  ;  that  in  12  or  13  per  cent,  the 
abdominal  organs  were  primarily  affected,  making  it  probable  that  the  intes- 
tines and  mesenteric  glands  had  been  affected  by  food  or  milk  containing 
tubercle  bacilli.  In  the  remainder  of  the  cases  the  lesions  were  so  abundant 
and  widespread,  that  it  was  impossible  to  say  which  were  the  earliest  foci. 
In  some  cases  the  cervical  glands  were  caseous  or  cretaceous.  We  must 
bear  in  mind  that  the  figures  just  given  only  refer  to  cases  of  tuberculosis 
dying  of  meningitis  or  from  exhaustion  the  outcome  of  hectic  fever,  mal- 
nutrition or  diarrhoea.  They  are  no  certain  guide  to  the  numerically 'much 
larger  number  of  cases  of  local  tuberculosis  which  do  not  die,  but  in  whom 
the  tuberculous  process  gradually  comes  to  an  end.  A  large  proportion  of 
children  suffering  from  tuberculous  peritonitis  recover,  the  lesions  probably 
never  being  widespread.  In  a  large  proportion  of  children  with  caseous 
glands  in  the  neck,  or  bone  tuberculosis,  the  lesions^-emain  local  and  recovery 
takes  place.  The  figures,  however,  certainly  point  to  the  frequency  with 
which  the  infection  enters  the  system  by  the  inspired  air.  If  the  bacilli  enter 
the  bronchi,  they  are  arrested  in  a  cul-de-sac  and  are  under  favourable  con- 
ditions for  entering  the  lymphatics,  while  if  they  enter  the  alimentary  canal 
they  are  likely  to  be  passed  along  with  the  liquid  contents  of  the  intestines 
1  here  IS,  however,  evidence  that  infection  does  take  place  from  the  intes- 

abclLtLurgans'  ^^"'"^^^  ^"^'^^'>' 

chilcl!'o'n^rr'^"'''''^^r  ^'""^  "^^de  by  G.  F.  Still  upon  infants  and 

bod  es  lecE  tuberculosis  or  with  tuberculous  lesions  in  the 

in    Wdren   , nd  '^-"^  °^      ^''^^^  °f  tuberculosis 
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These  facts,  taken  in  connection  with  the  fact  that  cow's  milk  forms  a 
large  proportion  of  the  food  of  early  life,  and  that  30-50  per  cent,  of  the 
cows  in  this  country  suffer  from  tuberculosis,  suggest  that  the  infection  finds 
entrance  into  the  body  by  milk. 

On  the  other  hand,  the  tubercle  bacillus  is  very  widely  distributed  and 
abundant  under  conditions  of  modern  civilisation,  and  the  risk  is  not  so 
much  from  infection  as  that  some  organ  in  our  bodies  should  be  in  a 
condition  suitable  for  the  cultivation  and  growth  of  the  bacilli.  According 
to  Schmaus,  40  to  50  per  cent,  of  all  cadavers,  excluding  nursing  children  in 
our  large  cities,  show  lesions  of  a  tuberculous  nature,  and  that  25  per  cent, 
of  patients  dying  from  other  diseases  have  healed  or  latent  foci.  But  if 
macroscopical  appearances  were  not  alone  considered,  but  a  careful  search 
made  for  the  tubercle  bacilli,  as  was  done  in  a  series  of  500  cases,  97  per 
cent,  revealed  evidence  of  tuberculosis  past  or  present !  It  is  quite  possible, 
therefore,  that  the  frequency  with  which  the  abdominal  glands  are  found 
tuberculous  may  be  explained  on  the  ground  that  they  in  common  with  all 
lymphatic  glands  during  early  life  are  especially  vulnerable,  and  not  that 
the  '  port  of  entry '  is  the  intestine.  . 

Koch  denies  that  bovine  tuberculosis  will  grow  in  human  soil,  and  is- 
entirely  sceptical  with  regard  to  abdominal   tuberculosis  being  due  to 
tuberculous  milk.    On  the  other  hand.  Raw,  as  the  result  of  his  researches, 
believes  that  while  human  and  bovine  tubercle  bacilli  are  distinct  varieties, 
the  caseous  lesions  of  gland,  bone,  &c.,  so  common  m  children  are  due 
to  bovine  tuberculosis  transferred  from  the  cow  by  means  of  milk. 
The  whole  question  of  tuberculosis  is  far  from  being  settled. 
One  point  is  worthy  of  remark,  and  that  is  with  regard  to  the  different 
degrees  of  malignancy  exhibited  by  tuberculous  processes.    Compare,  for 
instance,  an  acute  miliary  tuberculosis  running  a  course  of  a  few  ^veeks  and 
a  tuberculosis  of  a  cervical  gland  or  patch  of  lupus  which  shows  but  htt  e 
tendency  to  spread  or  at  least  spreads  very  slowly.    T^ere  is  an  jr^^^^^^^^^ 
difference  between  the  rate  of  progress  in  some  cases 
It  is  clear,  inasmuch  as  the  tuberculous  process  is  spread 
location  of  the  lesion  is  important  in  regard  to  prognosis.    Thus  a  bronchia^ 
gland  surrounded  by  lung  is  a  far  greater  danger  to  the  ^^^iv  dual  than  a 
Leous  cervical  gland.    It  is  perhaps  difficult  to  say  how  ar  ^  lap^  01  a 
slow  process  is  dependent  upon  the  bacilli  themselves,  -  id 
malienant  or  mild  type,  or  whether  it  is  a  question  of  soil  alone.    In  the  o  cl 
Ty  'the         type  oTslowly  progressing  process  in  which  caseation  s  o.^^^ 
took  place  was  not  recognised  as  tuberculous,  but  was  designated  sliumous  , 
Ihile't  more  acute  Vpe  represented  by  the  ^ 
essentially  a  tuberculosis.    To  become  stlymous  ^vas  not  a  very  se^ 
affair  •  to  become  tuberculous  meant  a  death  certificate  at  no  d'stant  date. 
To  dav  vve  recognise  that  strumous  processes  are  slowly  progressing  tubei- 
Sot'presse?,  and  as  such  are  in  danger  of  involving  ^^^or^^^^^Zk 
while,  on  the  other  hand,  we  know  th^t  tubeixulosis  of  t  e  lun.s^^^^^^^^ 
abdominal  organs  may  at  almost  any  stage  become  arrested,  and  that  a  Uu.e 
T^Zr  of  cases  of  local  tuberculosis  end  by  complete  recovery. 

"'.ctlTthe  e  is  nothing  to  be  gained  by  the  use  of  the  word  struma 
or  llrlfn^,\or  of  the  several  'types'  associated  with  strumous  d.ca.c. 
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While  tuberculous  disease  may  make  its  appearance  in  the  unhealthy,  or  in 
those  in  whom  there  is  a  family  history  of  tubercle,  yet  it  constantly  crops 
up  in  those  who  are  apparently  in  perfect  health,  and  in  children  where  there 
is  no  history  whatever  of  any  family  tuberculous  disease. 

We  will  give  a  short  summary  of  the  differences  which  distinguish 
tuberculosis  in  childhood  from  that  of  adult  life. 

1.  Frequency  with  which  the  lymphatic  glands  are  affected  in  children. 

2.  Frequency  of  tuberculous  lesions  of  bone  and  subcutaneous  tuberculous 
abscesses. 

3.  The  frequency  with  which  the  abdominal  organs,  peritoneum,  intestines, 
and  mesenteric  glands  are  affected. 

4.  The  frequency  with  which  tuberculous  meningitis  and  caseous  lesions 
of  the  brain  occur. 

5.  The  frequency  with  which  tuberculosis  of  the  lungs  begins  at  the  roots 
by  infection  from  the  bronchial  and  pulmonary  glands. 

The  student  who  attends  the  in-patient  and  out-patient  departments  of  a 
children's  hospital,  and  whose  opportunities  have  been  hitherto  the  study  of 
tuberculosis  as  it  affects  adults  rather  than  children,  will  be  struck  with 
some  of  the  differences  as  just  summarised.    The  form  of  tuberculosis  of 
adults  which  is  most  common  is  a  tuberculous  disease  of  the  lungs,  proceed- 
ing from  apex  to  base.    Among  children  he  will  see  a  large  number  suffering 
from  tuberculous  cervical  glands,  spinal  disease,  hip  disease,  dactylitis,  sub- 
cutaneous  tuberculous  abscesses.    He  will  probably  note  more  cases  com- 
mencmg  with  abdominal  tuberculosis  than  pulmonary  tuberculosis,  and  he  will 
frequently  come  across  tuberculous  meningitis  and  tuberculous  tumours  of 
the  bram.    He  cannot  fail  to  note  also  the  large  number  of  children  who 
completely  recover  from  tuberculous  disease. 

For  the  most  part  tuberculous  disease  will  be  found  described  in  the 
chapter  devoted  to  the  diseases  of  various  organs  ;  we  will  describe  here 
acute  and  chronic  general  tuberculosis. 

Acute  Miliary  Tuberculosis 

Acute  miliary  tuberculosis  is  perhaps  commoner  in  early  life  than  it  is  in 
after  years  ;  ,t  occurs  at  all  ages  during  childhood,  though  it  is  rare  before 
the  end  of  the  second  year.  Like  tuberculous  meningitis,  with  which  it  is 
often  associated,  ,t  usually  supervenes  in  children  already  tuberculous  and 
occurs  but  rarely  m  children  who  up  to  the  time  of  falling  ill  had  been  in 
robust  health.  There  is  usually  a  history  of  more  or  less  ill  health  for  some 
time  previous  to  the  attack  ;  there  is  a  history  perhaps  of  whooping  cough 
or  measles  some  months  before,  which  has  left  the  child  weak  and  from 

clt'of  tri"'"  ^-    Sometimes  the  symptoms  tie" 

cuiosis  of  the  lungs  or  abdomen  are  unmistakably  present,  and  then  acuter 
Woms  supervene  which  mark  the  onset  0/ L  miliary  folr  of  X 

form'so'cal'irr  ^"^^^'''t""'^^'^  "'-^^■"•'^  "^"^"X      two  forms:  the  'typhoid 
onoT,;  ^°  ^'"^"'^^^  ^"teric  fever,  and  the  broncho 

monir.r,    "^'r  "^'^^^^^  ^yn^Pto^s  present  are  thise  of  acurpneu" 
monia,  the  latter  being  set  up  by  the  presence  of  miliary  tubercle  ^ 
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Symptoms.— \Vi  the  typhoid  form  the  commencement  is  usually  insidious, 
and  is  commonly  preceded  by  a  period  of  ill  health,  during  which  time  the 
child  has  been  noticed  to  waste,  to  be  feverish  at  night,  to  cough,  and  not  infre- 
quently to  suffer  from  diarrhiua  or  pass  slimy,  unhealthy-looking  stools.  The 
child  is  languid,  irritable  ;  its  appetite  is  very  uncertain,  and  it  cares  but  little 
for  its  toys.    Often  there  are  decided  signs  of  intestinal  catarrh  ;  the  appe- 
tite is  completely  lost,  the  tongue  is  coated,  and  the  abdomen  distended.  An 
examination  of  the  chest  may  give  no  decided  result,  or  only  some  rhonchi 
may  be  heard,  and  there  may  be  no  very  decided  cough.   In  this  stage,  if  the 
symptoms  are  acute,  the  resemblance  to  an  irregular  attack  of  enteric  fever 
is  very  close,  especially  if  rose  spots  resembling  those  of  typhoid  are  present, 
as  is  sometimes  the  case.    The  diagnosis  is  especially  difficult  in  young 
children  of  three  or  four  years  of  age,  who  are  perhaps  very  irritable  and 
resist  any  examination  of  the  chest  or  abdomen,  the  difficulty  being  to  dis- 
tinguish acute  miliary  tuberculosis  from  enteric  or  subacute  intestinal  catarrh 
with  some  patches  of  broncho-pneumonia.    A  careful  and  continuous  record 
of  the  temperature  is  important ;  the  temperature  should  be  taken  morning, 

afternoon,   and  evening ;  the 
variations  are  usually  consider- 
able, sometimes  varying  from 
99°  to  104°  F.,  the  highest  being 
usually  at  4  or  5  P.M.  Too 
much  stress,  however,  must  not 
be  laid  on  an  intermittent  tempe- 
rature with  considerable  flights, 
as  in  some  children  a  patch 
of  broncho-pneumonia  without 
marked  physical  signs  will  be 
accompanied  by  a  striking  inter- 
mittent temperature,  and,  more- 
over, we  have  seen  a  case  of 
miliary  tuberculosis  when  the 
temperature  only  reached  101-5° 
or  102°  in  the  afternoon  or  even- 
ing.   Enlargement  and  tender- 
ness of  the  spleen  may  be  present 
^1,         o  rmrWed  feeUnsj  of  hardness  about 
in  an  early  stage  ;  in  some  cases  there  s  a  "^^J^f  ^/"^f  j,,,,        an  inter- 
it.    In  one  of  our  cases  rigors  with  -^^8™  ^^^^^^  to  be  acute 
mittent  temperature,  suggested  malaria,  but  the  case 

tuberculosis.  ,      .  characteristic 

Sooner  or  later,  mostly  in  the  ^^"^"^^  ^.^ ^  f  .^v  1  Xrcough,  especially 
symptoms  declare  themselves.    There  .s  ^  ^xy  1  a  k.^^^^  ^^^e  heard' at  the 

troublesome  at  night  ;  some  ^^-^P^^^^'^"  f^n  1      sub-tympanitic  or 

apices,  roots,  or  bases  of  the  lungj  and  not  1  f.^^q^^^^^^  ^)^^.P  ^^^^ 

high-pitched  note  may  be  elicited  f  j^™  I„^3ome  cases  there 

signs  of  fluid  at  one  or  both  bases,  with  ^ ^^^T^'^T^.,^,^  ^nd  fever  ;  it  is 
is'^marked  dyspnea,        of  propor  ion  to  ^  - J^^^^^^^^  ,vith 
0.1  hv  tho  oresence  of  miliary  tubei  cles  scatteiea  wo_fe^.^  ^^^^^^^ 


Fig.  53.-Miliary  Tubercles  of  Choroid  ;  slight 
opiic  neuritis.  (From  a  drawing  by  P.  H.  Mules.) 
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continues,  and  probably  sooner  or  later,  in  the  majority  of  cases,  cerebral 
symptoms  due  to  meningitis  or  the  softening  of  the  brain  which  accompanies 
it,  supervene. 

One  of  the  most  important  physical  signs  which  may  be  present  is  that  of' 
miliary  tubercles  in  the  choroid  ;  the  discovery  of  these  may  not  infrequently 
clear  up  the  diagnosis  of  a  doubtful  case.  Unfortunately  the  restlessness 
and  irritability  of  children  suffering  from  tuberculosis  often  render  it  impos- 
sible to  make  a  thorough  ophthalmoscopic  examination.  The  tubercles 
appear  as  small,  rounded,  yellowish  bodies,  scattered  about  the  fundus  ;  one 
or  more  may  be  seen  near  the  disc,  but  usually  they  are  eccentrically  seated  : 
five  or  six  may  often  be  counted.  Often  a  branch  of  a  retin^il  artery  or  a 
vem  may  be  seen  to  cross  in  front  of  one.  They  appear  very  rapidly,  being 
apparently  formed  in  the  course  of  a  few  days  ;  if  there  is  tuberculous 
menmgitis,  the  disc  may  be  swollen  and  indistinct. 

In  a  case  recorded  by  Proebsting  the  detection  of  tuberculous  bacilli  in  the 
urine  decided  the  diagnosis  of  a  doubtful  case  in  favour  of  miliary  tuber- 
culosis. In  this  instance  the  miliary  tuberculosis  was  secondary  to  chronic 
tuberculosis  of  the  kidney. 

The  duration  of  the  disease  varies,  in  some  cases  being  short,  often  only 
three  weeks  ;  in  others,  perhaps  the  majority,  it  is  longer,  the  patient  linger- 
ing for  SIX  or  seven  weeks.  The  supervention  of  tuberculous  meningitis  or 
broncho-pneumonia  quickly  brings  the  end. 

The  broncho-pneumonic  form  occurs  most  often  in  children  from  two 
to  h ve  years  of  age,  and  in  the  vast  majority  of  cases  is  mistaken  for  an  attack 
of  simple  broncho-pneumonia.  There  is  often  a  history  of  measles  or  whooping 
cough  shortly  before  the  attack,  and  probably  there  has  been  a  period  of 
111  health  with  wasting.  The  symptoms  are  precisely  those  of  acute  broncho- 
pneumonia ;  there  is  fever,  dyspnoea  ;  rales  or  crepitation  are  heard  over  an 
extended  area  of  lung,  with  more  or  less  impaired  resonance  over  a  corre- 
sponding area.  The  disease  usually  runs  its  course  in  about  ten  days  to  two 
weeks,  death  resulting  from  e.xhaustion  and  more  or  less  asphyxia  The 
lain.ly  history  or  previous  health  may  suggest  tuberculosis  in  any  given  case 
ulss%nh  tuberculous  broncho-pneumonia  can  be  made 

unless  tubercles  are  seen  in  the  choroid.  The  supervention  of  menin-itis 
suggests  tubercle,  but  a  simple  meningitis  may  accompany  or  follow  broncho! 
pneumonia,  especially  in  infants  and  young  children 

It  must  be  borne  in  mind  that  acute  or  at  least  subacute  general  tuber- 

he  o;:;:^t!r°';'' """'^  disseminated  through  all 

tlie  organs.    A  tuberculosis  may  run  a  course  of  six  weeks  to  two  months 
a  companied  by  hectic  and  wasting,  and  the  principal  lesions  io^Zlosl 
Z^.  are  not  miliary  tubercles,  though  these  may  be  present,  but  ragged 
caMties  in  the  lungs,  caseous  bronchial  and  mesenteric  glands  and  caseous 

be  diffi  tr^'  ^"  ^^-^  cases  A    diagnosis  m"; 

the  aS 7  -mpossible  for  the  first  few  weeks,  but  careful  exanfinatLTof 
the  apices  of  the  lungs  will  generally  decide  the  question 

disseZZr."^^'"'?  tuberculosis  may  be  confounded  with  acute 

case^"  1^  ^-"-^'^  ^-kes  the  form  of 

The  cu'enosi    I    f  '■^^^^^^^  ^h^n  the  typical  purely  miliary  form 

e  diagnosis  is  of  very  little  importance  except  as  regards  the  acuteneTs 
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of  the  case,  the  miliary  form  being  necessarily  the  most  rapidly  fatal. 
Both  miliary  tubercles  and  caseous  infiltrations  may  be  found  in  the  same 
organ.  Acute  miliary  tuberculosis  may  be  mistaken  for  typhoid  fever, 
subacute  intestinal  catarrh,  acute  broncho-pneumonia,  acute  endocarditis,  and 
pyaemia,  and  we  may  add  influenza  when  the  attack  is  prolonged,  as  it  some- 
times is  for  many  weeks. 

In  making  a  diagnosis  the  family  and  personal  history  is  of  great  im- 
portance ;  if  other  children  or  older  members  of  the  family  have  died  of 
tuberculous  disease,  the  probal^ilities  in  a  doubtful  case  will  naturally  be  in 
favour  of  tubercle  ;  but  it  must  not  be  forgotten  that  apparently  healthy 
children  with  a  good  family  history  will  sometimes  die  of  acute  tuberculosis. 
A  history  of  a  recent  attack  of  measles  or  whooping  cough  would  be  sug- 
gestive, but  children  with  such  a  history  may  of  course  have  typhoid  or 
any  other  acute  attack.  There  cannot  be  much  difficulty  in  distinguishing  a 
typical  attack  of  typhoid  fever  from  one  of  acute  tuberculosis,  but  it  may  be 
quite  impossible  to  make  a  diagnosis  between  an  irregular  and  an  erratic 
attack  of  typhoid  and  tuberculosis.  In  both  diseases  there  may  be  some 
looseness  of  the  bowels,  abdominal  distension,  and  intermittent  fever ;  in 
both  the  spleen  maybe  enlarged.  It  is  only  by  having  the  patient  under 
observation  for  some  days,  and  frequently  examining  the  chest,  that  a  dia- 
gnosis can  be  made.  A  short  hacking  cough,  hectic  fever,  great  variations 
of  temperature,  dyspnoea  out  of  proportion  to  the  temperature,  and  crepita- 
tion heard  in  the  chest,  would  favour  the  diagnosis  of  acute  tuberculosis. 
Any  cerebral  symptoms,  such  as  convulsions,  squinting,  drowsiness,  mus- 
cular rigidity,  or  paresis  suggesting  meningitis,  also  favour  the  diagnosis  of 
this  disCtiSG 

Some  cases  of  subacute  broncho-pneumonia,  where  the  distribution  is 
patchy  and  the  temperature  markedly  intermittent,  closely  simulate  acute 
tuberculosis,  and  for  a  few  days  or  a  week  a  certain  diagnosis  cannot 
be  arrived  at.  It  is  only  perhaps  when  the  pneumonia  clears  up,  and 
the  temperature  tends  to  normal,  that  the  suspicions  of  tuberculosis  are 

relieved.  .         1  •  .1 

In  acute  endocarditis  the  temperature  is  apt  to  be  hectic,  and  m  the 
absence  of  a  bruit  the  diagnosis  may  be  difficult.  The  presence  of  a  bruit 
would  necessarily  prove  the  case  to  be  almost  certainly  acute  endocarditis, 
in  spite  of  it  resembling  tubercle  in  other  ways.  ,    j  c  •  1 

Procrnosis.—\i  the  diagnosis  of  acute  mihary  tuberculosis  can  be  definitely 
made  the  prognosis  cannot  be  otherwise  than  exceedingly  grave.  There 
can  be  little  doubt  that  in  a  few  cases,  in  an  early  stage,  before  the  miliary 
tubercles  are  widely  extended,  recovery  may  ensue  ;  but  when  the  tubercu- 
losis has  become  general  very  little  hope  indeed  can  be  entertained. 

Morbid  Anatomy. amount  of  emaciation  present  depends  upon  the 
chronicity  of  the  case  ;  we  have  seen  at  the/^./-;;..r/m  cases  in  which  there 
was  a  fair  amount  of  subcutaneous  fat  in  those  who  had  died  of  acute  mihai  y 
iberculosis.  On  opening  the  chest,  the  lungs  are  found  to  be  a  conduK),. 
of  deep  inspiration,  almost  as  if  they  had  been  injected  with  some  A^'d  f.  °m 
the  trachea!  while  miliary  tubercles  are  seen  on  the  surface  or  beneath  the 
nleura  On  section  the  lungs  are  found  stuffed  with  miliary  tubercles,  of  a 
^  ey  SoloS^^^a^fd  the  size  of  millet  seeds,  usually  so  crowded  that  not  a  cubic 
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inch  in  the  whole  lungs  will  be  found  free.  They  are  mostly  more  crowded 
at  the  apex  than  at  the  base.  Caseating  or  suppurating  bronchial  glands 
are  almost  certainly  present.  Frequent  miliary  tubercles  are  present  in  the 
sflands.  Mil  iary  tubercles  will  be  found  crowded  together  in  the  liver 
spleen,  kidneys,  and  serous  membranes— frequently  also  in  the  choroid,  and 
on  the  vessels  at  the  base  of  the  brain. 

In  other  less  acute  cases  caseous  masses  and  peribronchial  tubercles  may 
be  found  in  the  lungs,  and  may  be  associated  with  more  or  less  miliary  tuber- 
culosis. It  is  curious  to  note  that  many  observers  have  failed  to  find  the 
tubercle  bacilli  in  miliary  tubercles,  and  others  have  found  granular  masses 
suggestive  of  spores  (Biedert,  Ribbert,  Malassez,  and  Vignal). 

Treatment.— \{  the  diagnosis  of  acute  miliary  tuberculosis  can  be  made 
with  certainty,  little  can  be  hoped  for  from  the  administration  of  drugs.  The 
treatment  must  in  such  cases  be  a  treatment  of  symptoms.    If  the  tempera- 
ture takes  high  excursions  towards  evening,  quinine,  antipyrin,  orphenacetin 
may  be  given  to  anticipate  the  rise,  and  the  patient  packed  or  sponged  with 
cold  water  to  reduce  it.    The  troublesome  cough  may  be  relieved  by  codeia 
jelly  or  minute  doses  of  opium.    The  strength  should  be  maintained  by  a 
liberal  diet  of  beef  tea,  soups,  port  wine.  Burgundy  ;  extract  of  malt  and  cod- 
hver  oil  should  also  be  given.    Iodoform  sometimes  appears  to  be  useful, 
though  it  can  hardly  be  said  to  have'any  power  in  arresting  the  disease  ;  it  may 
be  given  in  powder  with  sugar  in  half-  to  two-grain  doses.  The  combination 
of  digitalis  and  bark  has  appeared  to  us  to  produce  a  temporarj^  improve- 
ment, but  any  permanent  change  for  the  better  cannot   be   looked  for 
Creasote  and  guaiacol  have  also  been  used. 


Scrofula  and  Tuberculosis. 

Liability  to  Tubcrculosis.~ln  certain  children  there  is  a  characteristic 
tendency  to  inflammation  from  trivial  causes  ;  this  inflammation  is  apt  to 
occur  in,  or  rather  pick  out,  the  lymphatic  tissues  ;  once  aroused,  it  tends  to 
spread,  attacking  often  distant  parts  of  the  body.  If  its  course  is  slow  the 
oci  of  disease  tend  to  become  caseous  ;  once  started  the  progress  seldom 
stops,  or  rather,  though  it  may  be  arrested  for  a  time,  it  is  apt  to  be 
gomg  again  by  slight  causes,  even  after  long  intervals  of  time  This 
tendency  is  found  to  run  in  families,  some  members  showing  one'form  of 
lesion,  some  another  At  times  different  forms  occur  at  different  periocb  or 
even  simultaneously  in  the  same  child.  peiiocis  01 

of  tie  natienf  bnt'^'"^''      "°  ^  characteristic  appearance 

ot  the  patient,  but  it  is  quite  common  to  find  the  disease  under  discussion 
.n  children  not  answering  to  either  description.  The  types  usuaUv 
described  are  :  i.  Sanguine  type-the  child  is  tall,  slight  Graceful  ith 
mal  fine  limbs,  clear  skin,  and  fine  silky  hair;  th;  intellUce  is  bri" 
2.  Phlegmatic  type-the  child  is  short  and  thick-set,  with  coai se  skin  an  i 
I'mbs,  thick  features,  and  a  dull,  flabby  aspect  vZl.^T  , 

-which  is  intermediate  between  the  two  Wr    "  '  """" 

Anatomically,  in  the  subjects  of  'acute  miliaiy  tuberculosis'  we  finrl 
always,  or  nearly  so,  somewhere  in  the  body,  caJeous  foJT  We  oug^t 


254 


Tiihcrcnlosis 


therefore  to  be  on  our  guard  against  the  onset  of  tuberculosis  in  vital  parts 
in  all  cases  where  such  caseous  foci  exist  ;  for  instance,  the  common  chronic 
osteomyelitis  of  the  finger  may  be  the  only  discoverable  lesion  in  an 
apparently  robust  child,  yet  that  child  is  infected  with  tuberculosis  and  may  at 
any  time  develop  other  foci,  and  may  die  of  visceral  tubercle  ;  hence  none 
of  these  diseases  should  be  looked  upon  as  trivial.    It  must,  however,  be 
remembered  that  there  is  evidence  to  show  that  there  is  some  antagonism 
between  local  '  scrofulous '  lesions  and  general  visceral  tuberculosis,  or 
rather,  that  so  long  as  the  local  lesion  is  unrepaired  the  internal  organs 
escape,  while  recovery  from  the  local  disease  may  be  followed  by  general 
infection.    This  has  given  rise  to  the  view  that  the  local  disease  acts  as  a 
sort  of  safety  valve.    It  is  probable  that  the  truth  is  that  so  long  as  the 
local  lesion  remains  quiescent  no  general  infection  takes  place,  but  if  from 
any  cause  the  tuberculous  material  gains  access  to  the  neighbouring  vessels 
or  lymphatics,  a  rapid  dissemination  of  the  tubercle  is  brought  about.  The 
disease  often  lies  dormant  for  years  or  for  a  long  lifetime,  and  the  patient 
may  never  show  any  further  sign  of  tuberculosis  ;  we  must  therefore  not 
condemn  all  these  children  as  hopelessly  tuberculous.    Indeed  the  tendency 
to  develop  tuberculous  foci  often  dies  out  after  a  time,  and  the  child  be- 
comes quite  sound.    Such  children  should  be  taken  care  of  more  watchfully 
than  others  need  be,  and  no  source  of  irritation,  however  slight,  be  allowed 
to  continue  ;  carious  teeth,  little  patches  of  herpes  or  eczema,  slight  injuries, 
and  so  on  should  be  seen  to  at  once,  lest  chronic  inflammation  should  ensue 
and  a  tuberculous  nidus  be  established.    The  diet  in  all  such  cases  should 
be  especially  nourishing,  and  the  usual  remedies  of  cod-liver  oil  as  an 
article  of  food  rather  than  a  medicine,  iodine  in  some  form,  iron,  and,  above 
all,  sea  air,  should  be  provided  where  practicable.    In  the  richer  class  of 
patients  such  children  should  go  to  school  by  the  seaside. 

Details  of  management  of  individual  lesions  will  be  found  in  the  various 
special  chapters. 

Tuberculous  Adenitis.— As  already  pointed  out,  the  lymphatic  tissues 
are  those  most  commonly  and  most  extensively  attacked  by  tuberculosis, 
and  lymphadenitis  is  commoner  than  lymphangitis,  since  any  solid  material 
taken  into  the  lymphatic  vessels  is  apt  to  be  arrested  in  the  adjacent  gland. 
The  thick  lips  and  nose  and  the  red  patches  and  eczematous  eruptions  of 
children  are,  as  pointed  out  by  Curnow,  '  reticular  lymphangitis.'  Under 
certain  circumstances  chilblains  are  probably  a  similar  condition.  Irritatmg 
matters  passing  up  the  lymph  stream  are  not,  however,  by  any  means 
always  arrested  at  the  nearest  glands,  partly  because  the  course  of  the 
lymphatics  varies  and  the  most  commonly  affected  glands  may  be  avoided 
by  a  bye-route  and  those  further  on  attacked,  and  partly  because  the 
material  probably  may  sometimes  pass  through  one  gland  and  mvolve  the 
next  or  after  one  gland  has  become  inflamed  it  may  become  a  source  of  m- 
fection  to  the  next  in  the  chain.  Hence  search  should  be  made  for  sources 
of  irritation  out  of  the  usual  path  if  none  are  found  in  the  common  positions. 
If  one  obvious  enlarged  gland  exists  the  presence  of  others  should  always  be 
suspected.  The  first  thing,  then,  when  a  child  is  brought  with  an  enlarged 
lymphatic  gland,  is  to  examine  the  whole  area  draining  to  that  gland  for 
some  source  of  irritation,  past  or  present:  this  will  be  facilitated  by  the 
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following  table,  where  the  principal  lymphatic  glands  and  their  collecting 
areas  are  given. ^ 

Table  showing  the  Distribution  of  the  Lymphatic  Glands 
AND  their  Drainage  Areas  ^ 

Head  and  Neck 

Glands  Drainage  Area 

Suboccipital  .       .       .       .  1  ,    .  •     ,   , . 

Mas/oid       .       .       .        jdram  posterior  half  of  head. 

Parotid  drain  anterior  half  of  head,  orbits,  nose, 

upper  jaw,  upper  part  of  pharynx. 

Submaxillary       .       .       .    drain  the  lower  gums,  lower  part  of  face, 

and  front  of  mouth  and  tongue. 

Suprahyoid  or  submental     .    drain  anterior   part  of  tongue,   chin,  and 

lower  lip. 

Superficial  cervical      .       .    drain  external  ear,  side  of  head,  and  neck 

(lying  beneath  platysma)  and  face. 

Retro-pharyngeal  .       .       .    drain  nasal  fossae  and  pharynx  (upper  part) 
Deep  cervical : 

Upper  set  along  carotid    drain  mouth,  tonsils,  palate,  lower  part  of 
•  pharynx,  larynx,  posterior  part  of  tongue, 

(Internal  jugular  set)  nasal  fossK,  parotid  and  submaxillary 

glands,  interior  of  skull,  and  deep  parts 
of  head  and  neck. 

Lower  set  in  supra-  drain  upper  set  of  lymph  glands,  lower  part 

clavicular  fossae :  of  neck,  and  join  axillary  and  mediastinal 

glands. 

Upper  Exireviity 
Supr(ico7idyloid^  .       .       .    drain  three  inner  fingers. 
rtllary       ....    drain  upper  extremity,  dorsal  and  scapular 

regions,  front  and  sides  of  trunk  and 
breast. 

Lower  Extremity 

Anterior  tibial  and  Popliteal:    drain  the  deep  lymphatics  of  the  leg,  and 

receive  some  vessels  from  theskiifof  the 
Inguinal  ■  ^^^'^^^  ^^^^^ 

Femoral  set  (superficial)  :    drain  superficial  vessels  of  lower  limb  and 

partly  of  buttock  and  genitals,  also 
.  perina?um. 
Horizontal  set  (superficial) :  drain  abdomen  below  umbilicus,  buttock  and 

genitals. 

The  deep  vessels  of  the  lower  limb 
go  to  the  deep  glands  along  the 
femoral  vein. 

<■  Occasioimlly  Iheic  aro  ghnds  i„  ,he  l>e,„l  of  Ihc  elbmv. 
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Abdomen 

Glands  Drainage  Arra 

Iliac  drain  the  pelvic  viscera  and  the  deep  vessels 

of  the  f(enitals  partly. 
Lumbar       ....    drain  all  the  lower  glands,  uterus,  testes, 

ovaries,  kidneys. 

Sacral  drain  the  rectum. 

Roughly,  the  umbilicus  is  the  watershed 

draining  to  the  axilla  and  groin,  but  the 

vessels  cross  and  overlap  both  vertically 

and  horizontally. 


Perhaps  the  most  commonly  enlarged  glands  are  those  of  the  neck  and 
submaxillary  regions,  parts  obviously  much  exposed  to  irritation  ;  thus 
eczema  of  the  scalp,  the  irritation  of  pediculi,  &c.,  give  rise  to  enlargement  of 
the  occipital  and  upper  cervical  glands  ;  herpes  about  the  nose  to  irritation 
of  the  parotid  or  submental  glands  ;  while  carious  teeth,  ulceration  of  the 
gums,  and  so  on,  affect  the  submaxillary  and  cervical  groups.  The  upper  set 
of  cervical  glands  are  found  enlarged  from  irritation  of  the  meatus  externus 
m  cases  of  otorrhcea  and  in  cases  of  tonsillitis.  As  already  mentioned,  a 
lymph  gland  overlies  the  tonsil,  and  is  usually  enlarged  in  affections  of  that 
structure,  which  is  not  perceptible  from  the  neck  under  ordinary  cn-cum- 
stances.  Treves  points  out  that  those  glands  which  dram  areas  rich  m 
lymphoid  tissue  are  the  ones  most  commonly  enlarged  ;  hence  the  cervical, 
bronchial,  and  mesenteric  groups  are  those  most  often  affected. 

The  enlargement  of  lymphatic  glands  is  sometimes  acute  at  first,  and 
they  are  then  tender  and  painful ;  in  other  instances  the  swelling  is  chronic 
and  painless  from  the  beginning.    The  glands  form  hard,  rounded,  or  oval 
masses  freely  movable  in  the  deeper  tissues  and  beneath  the  skm,  unless 
there  has  been  cellulitis  around  the  gland  (periglandular  inflammation).  In 
chronic  cases  the  overlying  skin  is  natural,  and  usually  several  glands  can 
be  felt  ;  often  a  chain  of  them,  varying  in  size  from  a  pea  to  a  walnut,  can  be 
traced     A  mere  transitory  irritation  may  start  inflammation  in  a  gland,  and 
then  though  the  local  source  has  entirely  disappeared,  the  enlargement  may 
persist  and  other  glands  in  the  chain  be  affected,  as  already  described  ; 
hence  we  must  not  conclude  that  there  has  been  no  primary  source  of  irrita- 
tion and  that  the  glandular  affection  is  spontaneous,  because  we  can  find  no 
cause  for  the  enlargement.    Cold,  or  some  trifling  injury,  a  sore  upon  the 
skin  or  mucous  surface,  soon  healed  and  forgotten,  or  perhaps  never  noticed 
is  sufficient  to  set  up  chronic  tuberculous  adenitis,  which  may  spread  and  last 
for  months  or  years.    Primary  adenitis  not  due  to  absorption  is  i^i-obabb 
very  rare.    Treves  points  out  that  cervical  adenitis  may  be  caused  by  exten- 
sion from  within  the  chest  or  other  distant  parts. 

After  a  time,  unless  the  process  subsides,  the  glands  become  very  haid, 
and  by  their  siz;  and  number  give  rise  to  great  disfigurement  and  occasion- 
ahy  to  more  serious  trouble.  Goode,  of  Cincinnati,  has  recorded  a  case  of 
death  in  a  baby  five  months  old  from  pressure  of  a  caseous  gland  upon  the 
rarot^id  sheS^  These  swellings  are  seldom  painful  ;  after  a  time  one  oi 
m"r  -aylppear,  and  as  the  process  goes  on  the  skin 
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becomes  red  or  livid,  and  finally  thinned  and  perforated  ;  thin,  watery,  sero- 
purulent  fluid  with  flakes  of  lymph  and  cheesy  matter  then  escape,'  more 
rarely  fairly  healthy-looking  pus  ;  occasionally  the  discharge  is  clear  glairy 
fluid,  like  the  contents  of  some  mucous  cysts,  but  in  such  cases  there  is 
almost  always  some  more  purulent  matter  at  the  bottom  of  the  cavity  which 
can  be  squeezed  out.    The  discharge  may  go  on  indefinitely,  and  an  ulcer  is 
formed  which  has  little  tendency  to  heal,  and  is  bounded  by  thin,  livid  under- 
mined, unhealthy  edges.    If  healing  does  take  place  the  scar  is  puckered  and 
unsightly,  often  with  bridges  or  tags  of  thin  insensitive  skin  hangin-  from 
It,  and  httle  black  spots  due  to  accumulation  of  dirt  and  secretion  in  the 
hollows  of  the  scar.    Such  is  the  condition  seen  in  an  old  '  scrofulous  neck  ' 
it  such  a  gland  as  that  above  mentioned  is  examined  in  the  early  staoes 
of  the  process,  it  will  be  found  firmer  and  paler  than  in  health,  but  not  other- 
wise obviously  altered ;  a  little  later  patches  of  yellow  cheesy  material  of 
various  sizes  will  be  found  scattered  through  the  gland,  sometimes  in  one  or 
^HndT.K       ^\     f  ^^^^^ons  small  ones  ;  the  capsule  of  the 

g  and  IS  thickened  Later  still,  these  caseous  foci  break  down,  the  greater 
part  o  the  gland  tissue  is  destroyed,  and  the  gland  itself  becomes  convened 
into  a  bag  of  cheesy  or  flaky  pus  and  detritus,  with  walls  composed  of  the 
capsule  and  more  or  less  of  the  gland  tissue  remaining  unsoftened  It 

softening  in  the  centre,  suppuration  takes  place  in  the  cellular  tissue  round 
^^-Penglandnlar  abscess  ,  .V.^  burrows  round  the  gland  and  isolates  it  o 

aps  a^lTch^d  tolhe"'^^^  °' f  -^'^^"^  '^''^^  ^  'bscesrcti ^ ^^'^e  ^ 
hHum     In  thi.  1    .  0"ly  by  the  structures  passing  to  its 

thris  seen  a   o  nd''''  -^'^^^         ^"^^^^^      ^  deep' ulcer 

meie  isseen  a  round  pinkish  or  yellowish-white  mass  projecting  from  the 
n^iddle  of  a  circtilar  sore,  the  edges  of  which  are  loose,  unLrmined  tlTand 

It  must,  of  course,  be  remembered  that  all  such  f^i^nHc  a 

suppuration,  and  perhaos  in  rhilrlv..  .  ^  on  to 

than  in  adults  •  however  the  m^     f  ^     ^  "  resolution 

for  more  than  ;  sl'rt  time         '            '"^^"^^^^     ''^'y  -^-'^ed 

sup^r  u^i;:;t:^d  t -^^i^ 

discharging  at  times    The  ed?..    f  .1.        '  '"^'^'^^d  over,  and  only 

undern^ned,  and  The^r  bises  .£d  /  '""T  "'"^"^  "^^^^l^^y  ani 
'ations  and  caseous  d  t^h^s  tme  ^  ^"^^  coarse,  unhealthy  granu- 

discharge  of  broken-down  gland"    in  Jhes  "a'^'ir  ''"'^  ^^"^^^  '^^ 
leading  down  to  the  underlying  e  a'nd    n.h  ^"  ^^^''""'^  f°""d 

beginning  in  lymphatic  vSrs  dt  ^o  t'  K  1  ^'^^^^^^  ^'^^^^^ses 
thrombi-tubercubus  irphtngi^rs "'^^^^"^°"^jy"^Pbatic  emboli,  or  rather 
to  local  cutaneous  tubSosis       '  "°des ' ;  others  again  probably 
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Z)za^«oj-zV.— Tuberculous  adenitis  and  ulcers  may  be  mistaken  for 
syphilitic  ulceration,  which  gives  rise  to  very  similar  appearances,  except 
that  ulceration  predominates  over  the  glandular  enlargement.  It  must  be 
remembered  that  congenital  syphilis  and  tuberculosis  may  co-exist.  The 
presence  of  other  evidences  of  syphilis  will  nearly  always  clear  up  a  doubt. 

Simple  acute  adenitis  is  recognised  by  its  short  history  and  by  the  pain 
and  great  tenderness  of  the  part,  as  well  as  by  the  presence  of  an  acute 
source  of  irritation,  such  as  an  alveolar  abscess  or  acute  tonsillitis,  and  by 
the  fact  that  usually  only  one  gland  is  enlarged,  though  several  may  be 

tender.  1    r  . 

Simple  non-tuberculous  chronic  adenitis  may  occur  as  the  result  ot  acute 
inflammation,  but  this  usually  rapidly  subsides  under  treatment  and  affects 


Fie       -Tuberculous  Ulceration  of  the  Skin  of  the  Foot  showing  imperfectly  formed  scar-tissue 
^'    overlying  the  tuberculous  granulations.    A  form  of  so-called  Lupus  h>TDertroph,cus. 

but  one  gland  ;  if  the  affection  is  obstinate,  suspicion  of  its  tuberculous 

mttire  should  be  aroused.  ,       .     ,  j 

Lupus  ulcers  are  the  only  other  condition  likely  to  be  mistaken,  and  as 
theseTre  also  tuberculous,  the  mistake  is  of  little  importance.  The  presence 
of  well-defined  lupus  tubercles  is  the  distinguishing  feature. 

Tuberculous  Abscess  of  the  skin,  'scrofuloderma,'  'scrofulous  gumma, 
.nd  '  stn  mous  node,'  are  the  names  applied  to  sma  1  tuberculous  foci  pro- 
h^hlv  n  the  lymphatics  which,  at  first  hard  and  solid,  usually  break  down, 
thtid  somSs  they  are  absorbed.  These  little  swellings  are  often 
.  f  in  the  hickness  of  the  skin  itself  about  the  limbs,  face,  or  trunk, 
'rasiona^  tSl^  mSef  spreads,  a^  a  large  cold  abscess  or  tuberculous 

''"chZic'tonsillar  hypertrophy  is  considered  by  Treves  to  be  '^mo^ 
pathognomonic  of  scrofula' ;  though  very  common  in  tuberculous  ch.ldien,  .e 
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think  it  is  often  met  with  in  those  who  show  no  other  signs  of  tuberculo.i.  • 
It  may  occur  during  the  first  few  months  of  life.  Infantile  leucorrhcea  and 
certam  vulvar  ulcers  have  been  supposed  to  be  tuberculous  ;  many  cases  of 
aural  suppuration  certainly  are  so.  '     ^  y  ^'ises  01 

T'r.a/;;..^/.- The  treatment  of  tuberculous  adenitis  consists  at  first  in 
carefully  removmg  all  sources  of  irritation  ;  carious  teeth,  enlarged  ton  ils 
patches  of  eczema,  nasal  catarrh,  otorrhc^a,  chafed  heels,  and  so  on  shou  d 
all  receive  attention  according  to  the  seat  of  the  enlarged  glands  and 
the  source  of  the  trouble.    Next,  the  general  measures  of  5iet  !nd  heal"h 

tZtil"''"?^  *°  treatment  of  the 

glands  themselves,  this  must  be  managed  according  to  the  sta^s  of 

disease      r)  In  the  early  stage,  before%aseous  focf  hre  appef'd  after 

removal  of  the  source  of  irritation,  the  glands  should  be  left  quite  alone  in  the 

hope  of  their  subsiding.    If  no  improvement  takes  place  in  a  fortn^'ht  h^ 

glands  should  have  a  piece  of  unguentum  hydrargyri  oleat   of  the   £  'of 

small  pea,  gently  rubbed  over  them  nighl  and  mornino-     pl  n^i  , 

tincture  of  iodine  we  do  not  approve  of  •  it  is  far  morl  iv:;  ^^'^h 

irritation  of  the  glands  than  to  lessen  i  '  Shoukl  Z ^ 

to  these  means,  and  should  the  stage  of  caseat^n  kn  yield 

and  then  through  rsheath  ofX^^^^  ""7/'        ^1^'" '•"d  fccia, 

wi.h  the  fingerl  wi^  ender  entto^^^^^^ 

glands  felt  to  be'enlarged  si  oul^be  ,  ™        aU  *^ 
edges  carefully  brought  toirether  n„  Z      '      '"'"'''"S  stopped,  and  the 
clean.    The  .'estilting  1  fs  sfohrand     "'^K  ,  "'"^ 
in  cases  where  suppfradon  has  gone  o„  """^''"^  '<=ft 

no  XtnTLSrit'tf  be  s.m  '°T'  '^'^ 

and,  if  so,  this  is  the  quickest  rnd^est  mL'^od    V  'I 

■f  the  glands  have  become  matted  to  he  ,,  ™  '  J     '  ™P'  ='«icable 

the  abscess  should  be  opene^ry  an  it  isionT 

ong  incision  is  no.  ~ry'b^  uZ,  ^  a 

t.on  and  drainage.  After  open  ng  the  abscess  a  VoIT  "  """'P"'^- 
m,  and  all  the  gland  tissue  carefuTly  and  thorout^^^^  P^^^^^" 
left  the  %vound  will  not  heal  h„,  ,hl     .  '""°"8hly  scraped  away  :  if  any  is 

and  keep  open  a  s  nu"' 're^ce  i  ^11  X'X  H ''--k  dowi 
most  satisfactory  plan  i's  to  enlk  .ge  he  Lt™  r^dd"'      ^'"^^^  '""^^  *e 
parts.    Injection  of  chronic  glandula  X t'^^'""^  °""  remaining 

ether  is  worth  a  trial  wS^otrattn  if' '"^^ 
hem  completely  disappear  under  this  treatment    wi  °"'"' ' 
wo  or  more  glands  near,  but  no.  fused  witronean^t'"/     f "^ens, 

*e  cav.t,es  through  one  owning,  "^^'iho^d  ^JZi^l 
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iodoform  and- drainage  provided  for.  When  the  abscess  has  already  burst 
and  left  a  sinus,  the  same  treatment  should  be  adopted.  Where  ulcers  have 
formed  with  undermined  edges,  these  should  be  scraped  or  clipped  avyay 
flush  with  the  healthy  skin  :  a  large  wound  may  thus  be  sometimes  left 
where  there  was  but  a  small  opening  before,  but  the  ultimate  result  will  be  a 
much  less  unsightly  scar,  as  well  as  more  rapid  healing  ,f  this  devitalised 
skin  is  removed  ;  all  the  unsightly  tags  and  bridges  will  thus  be  avoided. 
Where  there  is  a  protruding  isolated  gland  in  the  middle  of  a  sore,  if  it  is 
soft  it  may  be  scraped  away.  We  cannot  too  strongly  urge  that  on  every 
ground  it  is  far  wiser  to  remove  glands  by  clean  excision  as  soon  as  they  have 
become  chronically  enlarged,  and  before  there  is  any  breaking  down  or  ,n- 

flammation  round  the  gland.  ^  .  ,    ,    j  •      i  j 

Mr  Teale  has  pointed  out  that  where  one  superficial  gland  is  enlarged 
and  suppurating  there  is  usually  another,  lying  beneath  the  deeper  fascia  and 
that  unless  this  is  cleared  out,  the  source  of  discharge  is  not  removed  and 
^e  ^inus  wi  1  not  heal.  It  is  necessary  to  look  carefully  sometinjes  to  find 
t  e  channel  leading  to  the  deep  gland,  but  it  is  there  and  must  be  followed  by 
e  Spoon,  and  the  second  mass  removed.  Mr.  Teale  uses  a  special  dilator 
fo  stretch  the  sinus,  but  a  dressing  or  sinus  forceps  will  usually  be  found  to 

""W^m  Is  th^best  dressing  to  apply  to  these  sores  at  first,  and  later  on 
they  do  vei^  well  with  iodide  of  lead  ointment.    Application  or  injection  of 

i:i:itus:sSm  ;he  neck  it  is  a  good  plan  to  use,  as 
1  .^ed  bv  Treves  a  gutta-percha  or  leather  stock  to  keep  the  parts  at  rest 
fttrsawdusT  col  ar  wi!l  be  found  useful  for  this  purpose),  and  in  other  parts 
if  the  body  eS^^^^^^  pressure  by  pads  and  bandages  or  by  a  truss  xs  often 

''''where  depressed  scars  remain  after  gland  diseases  Adams's  or  Reeves's 
W  heie  depiesseu  bcd  fm-mer  loosens  the  skin  by  subcutaneous 

r-""°T;h^ '""S  by  d  J  y  rj  uttion  keeps  it 
'''''1Z-l  t^^^oZ.  T^\\<^&  up.    Reeves  props  up  the  depressed  skur 
reattached  till  tne  nouo>  v  permanently,  or  removed 

upon  a  wire  passed  benea*  .t,  which  may  be  ell;     p  J  ^^^^^^^ 

if  it  sets  up  irritation.    We  have  had  »  g°;<'  ""^^  j.^n,    „,e  whole 

^       '=f^•nrie'X;"k'"orl^k    accu::tet   -gather  I,  means  of 

Srs"  thus"!  ifnLfcStrix  takes  the  piace  of  the  irregular  puckered  or 

"^•■Xtr popUtea,  or  ^n^uina,  .Ws  a.  i^^^^^^^^^^^^^  .i^^b ^houM  he 
Uep.  extended  ^xe^^^^^^^^^^  =te'm^t"e?Ter  foZrrow  L  up  the  iimh. 
rnCe^senrrd  "amputee  t.«^^^^^^^^ 

P^^^^^-  •  •    -r     V,  K^fovP  c;nnDuration  has  occurred,  will  usually  sub- 

Acute  adenitis,  if  seen  befoie  snppuration  fomented  after 

soon  as  possible. 
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General  Surg-ical  Tuberculosis 

A  condition  perhaps  best  described  as  'general  surgical  tuberculosis' 
is  common,  the  term  being  applied  to  those  cases  where  there  are  tubercu- 
lous foci  scattered  far  and  wide  over  the  body  in  various  tissues.  Thus 
children  are  seen  with  ulcers  of  the  hands,  abscesses  or  still  unsoftened 
nodes  along  the  course  of  the  lymphatics  of  the  fore-arm,  and  a  supra- 
condylar gland  enlarged  :  perhaps  a  patch  of  ulceration  on  the  cheek 
and  submaxillary  adenitis,  phlyctenular  ophthalmia,   tuberculous  osteo- 
myelitis of  one  tibia,  with  disease  of  the  tarsus  on  the  opposite  side,  and 
so  on.    Such  a  combination  is  by  no  means  a  rarity  :  not  very  long  ago  we 
had  in  the  hospital  a  boy  with  disease  of  one  hip,  one  elbow,  one  ankle, 
and  sacro-ihac  disease  ;  in  another  the  shoulder,  ankle,  and  wrist  were 
all  excised  for  tuberculous  disease.    Such  cases,  if  they  are  neglected 
gradually  lose  strength  and  sink,  but  good  food  and  sea  air,  combined 
with  removal  of  the  disease  as  soon  as  it  is  evident  that  spontaneous  repair 
is  impossible,  will  often  work  wonders. 

Operation  should  be  deferred  till  it  is  seen  what  nature  can  do  ;  but  if 
with  the  improvement  in  the  child's  health  no  progress  is  made  locally,  or  if 
there  is  pain  or  much  discharge,  the  affected  tissues -bones,  joints,  &c.- 
should  be  removed.  We  have  often  been  surprised  at  the  rapid  and  com- 
plete repair  effected  in  such  children,  and  even  in  the  cases  looking  most 
desperate  locally,  resections  or  scrapings  will  sometimes  succeed  and  am- 
piuations  prove  unnecessary.'  But  in  all  these  children  relapses  will  occur 
If  the  health  is  again  allowed  to  fail  from  bad  food  and  hygiene 

As  regards  details  of  local  treatment  in  such  cases,  iodoform  mixed  with 
an  eqiml  quantity  of  bor.c  acid  and  dusted  on,  or  iodoform  ointment,  is  a 
furnenSn?""^'    ^  '"i"'"^"  applications  of 

carb^  bonl  .T  ^  M  1 ^^^^'^  °P"^^^'°^  ^^"^d  for,  all  dead  and 
carious  bone  should  be  excised  or  scraped  and  gouged  away  al  soft  caseous 

Clipped  off     The  incisions  may  sometimes  be  closed  with  sutures  ind 
IZZ  T\  '  should  be  attemp  ed  " 

shlld  h.  .  f/r"i"'''°"  ''^'^  •■^"^^'■^  impossible,  the  wound 

mtl   ItmL     Ir^T;-  "^^y  '"'"'^  ^^'-^  -P-''^y        leave  bu 

sease  buT  n^;h.  ^       °"  is  sometimes  required  for  tarsal  and  knee  joint 

Caries  o^  r  ^'-^"?"'^^^  though  some  have  at  first  appeared  hopeless  enough 
ina  cessib  e  no^v'  ^"  -o-d^tion,  from  its 

."S  be  exrecS^i.  fin^^  i     T  '^P-^^^^^'  ^  - 

proUly  one'of  he  easts  X?i  '"^"'l ^'^^^  P^^'^*^^^'  ^"^'^ 
classed  L  tube  4lor  T^;/'^^^^^  ^^"^^  scrofulous  and  not 

imply  that  operat^^^e  tint  ^'"'^^'^^  tuberculosis '  has  been  used  to 

are  external  The  fo  L  mi^°  "^"'^  that  the  lesions 

^lernai.    i  he  following  case  illustrates  this. 

.S3rt:^^i— Sf4""^^^^^^^^^^  ™„,.s.    A.„,:„ea  N„ve„,^.  „ 

y     /uvvays  healthy  till  two  years  ago,  when  an  abscess 

'  chapters  on  Bono  and  Joint  Diseases. 
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appeared  at  the  back  of  the  leg,  and  others  subsequently  elsewhere  ;  they  have  continued 
to  discharge  since.  Four  months  ago  he  fell  upon  the  elbow,  and  an  abscess  formed, 
which  was  opened,  and  has  been  discharging  since;  joint  stiff.  On  admission,  a  sinus 
over  the  outer  end  of  the  left  clavicle,  leading  to  bare  bone.  Abscesses  and  enlarged  glands 
in  the  neck ;  a  sinus  on  the  left  buttock  and  another  over  the  inner  condyle  of  the  left 
humerus.  26th,  several  small  loose  sequestra  removed  from  the  cavity  in  the  clavicle,  close 
to  and  involving  the  acromio-clavicular  joint ;  abscess  in  neck  scraped  out  and  a  deep 
gland  beneath  the  fascia  scooped  away  ;  some  caseous  bone  scraped  from  inner  condyle 
of  humerus.  27th,  much  pain  in  elbow,  which  subsided  partially  by  the  29th  ;  he  did  fairly 
well,  and  was  sent  out  on  December  11  with  all  the  ulcers  &c.  doing  well,  except  the 
elbow,  which  remained  swollen  and  tender.    Such  cases  are  very  frequently  met  with. 


XVon-tuberculous  Abscess 


Chronic  Abscess. — Chronic  abscesses,  whether  tuberculous  or  not,  may 
now  be  dealt  with  much  more  speedily  and  satisfactorily  than  in  former 
times.  In  all  cases,  of  course,  the  source  of  irritation  should  be  looked  for 
and  if  possible  removed  ;  unless  this  is  done  success  cannot  be  reasonably 
expected. 

In  some  instances,  if  the  contents  of  the  abscess  are  drawn  ofif  through 
an  aspirator  and  , an  emulsion  of  iodoform  in  glycerine  injected  (from  Sj-^ss 
being  a  usual  quantity  to  use),  the  abscess  will  slowly  subside.  This 
method  is  not,  however,  likely  to  succeed  where  any  irritating  or  much 
caseous  material  is  present.  In  such  cases  the  abscess  should  be  freely 
opened,  and  its  contents  and  whole  lining  most  carefully  scraped  and  rubbed 
away  ;  this  part  of  the  proceeding  must  be  done  thoroughly  or  the  operation 
will  fail. 

The  abscess  cavity  should  theii  be  well  washed  out  with  perchloride 
of  mercury  lotion  of  strength  i  to  3,000,  and,  after  being  thoroughly  dried 
out,  either  a  mixture  of  iodoform  and  boric  acid  in  equal  parts  should  be 
dusted  in,  or  some  of  the  iodoform  emulsion  injected.    The  wound  is  then  to 
be  carefully  and  completely  sewed  up,  all  excess  of  fluid  being  squeezed  out 
just  before  the  dressings  are  applied.    The  dressings  should  consist  of  wood- 
wool wadding  or  some  similar  substance  packed  carefully  on  over  a  layer  ot 
wet  gauze.    The  dressing  should  be  so  appHed  that  the  walls  of  the  cavity 
are  accurately  kept  in  contact  and  firm  pressure  made.    In  successful  cases 
the  wound  need  not  be  disturbed  for  ten  days  or  a  fortnight,  when  it  will  be 
found  soundly  healed.    If,  as  sometimes  happens,  the  wound  heals  but  the 
abscess  refills,  either  the  source  of  irritation  at  a  distance  has  not  been 
removed,  or  the  cleaning  out  of  the  cavity  has  not  been  complete  ;  the 
operation  should  be  repeated,  and  will  probably  be  successful.    In  cleaning 
out  the  cavity  it  is  useful  to  twist  an  artificial  sponge  tightly  mto  all  paits 
of  the  cavity  and  screw  it  round  so  as  to  entangle  and  wipe  out  al  caseous 
material.    In  all  cases  of  chronic  tuberculous  or  simple  abscess,  whether  11 
connection  with  gland  or  bone  disease,  we  have  great  faith  m  well  swabbin 
out  with  turpentine  the  cavity  left  after  removal  of  ^^^^""^^ 
painful  and  irritating  when  kept  in  contact  with  the  ^1^'"' '^J^^^/i'^^^iJ  ^'^^ 
from  any  such  objections  in  the  deeper  tissues,  and  ^""^^^  '^^^^jf  °f  j 
and  primary  union  obtained  after  free  use  of  this  agent.    We  think  it  is  ot 
special  value  in  tuberculous  disease. 
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Deep  Cervical  Cellulitis — Ang-ina  X.udovici — is  a  very  serious  affection  ; 
the  mischief  apparently  begins  as  a  periglandular  inflammation,  goes  on  to 
sloughing,  and  may  perforate  the  cheek.  There  is  at  first  a  brawny  infiltration 
of  the  submaxillary  region  ;  the  skin  in  milder  cases  is  pale  and  marked  by 
turgid  veins  ;  in  the  more  severe  and  acute  cases,  however,  a  deep  brownish- 
red  discoloration  appears.  The  whole  neck  may  be  involved,  and  there  is 
great  swelling,  with  marked  prostration,  and  sometimes  dyspnoea  or  dysphagia 
from  mechanical  pressure.  The  disease  is  met  with  usually  in  children  under 
three  years  of  age,  often  in  infants,  and  occurs  under  similar  conditions  to 
cancrum  oris.  Early  and  free  incision  is  urgently  required  ;  usually  much 
foul  brown  serum  or  sero-pus  escapes.  Free  stimulation  and  abundant 
nourishment  are  required,  with  removal  from  insanitary  surroundings. 
The  mortality  of  these  cases,  which  much  resemble  those  of  scarlatinal 
cellulitis,  is  considerable. 

CASE.-Female,  age  i  year  9  months;  neck  swollen  a  fortnight  ago;  on  admission, 
right  side  of  neck  tense,  hard,  brownish-red  ;  swelling  reaches  to  clavicle  ;  swelling  incised 
serum  only  escaped  ;  much  fever  before  incision  ;  skin  sloughed  freelv,  and  pneumonia 
set  in,  child  dying  on  seventh  day. 

Post-mortem.— hh^cQi-,it^  in  lungs  and  sanguineous  pleuritic  effusion. 


CHAPTER  XIV 


THE  SPECIFIC  FEVERS 

Feverlshness.— Children  more  often  than  adults  are  apt  to  suffer  from 
attacks  of  feverishness,  the  temperature  rising  suddenly  without  any  obvious 
cause,  remaining  raised  for  a  day  or  two,  much  to  the  alarm  of  the  friends 
and  the  medical  attendant,  and  returning  to  normal  without  any  clue  having 
been  obtained  as  to  the  cause.  Perhaps  the  fever  is  less  acute,  but  is 
continuous  for  some  weeks,  rising  in  the  evening  and  falling  in  the  morning, 
without  any  diagnosis  being  made.  It  is  hardly  needful  to  insist  that  in  any 
given  case  no  effort  should  be  spared  to  find  out  the  cause  of  the  fever,  the 
chest  being  stripped  and  carefully  examined  by  auscultation  and  percussion, 
while  the  skin  and  fauces  should  be  minutely  scrutinised  in  a  good  light. 
Inquiries  should  be  made  as  to  what  the  child  has  taken  in  the  way  of  food 
prior  to  the  attack.  If  the  attack  is  sudden,  the  temperature  rising  to 
103°  or  104°  or  more,  epidemic  influenza,  acute  pneumonia,  scarlet  fever, 
or  acute  dyspepsia  from  the  ingestion  of  unsuitable  food  will  doubtless  be 
suggested. 

In  children  under  three  years  of  age,  a  high  temperature  with  convulsions 
is  often  due  to  acute  pneumonia,  and  a  careful  examination  of  the  lungs, 
especially  at  the  apices,  should  be  made  ;  in  older  children  there  may  be  no 
convulsions,  but  usually,  if  the  physical  signs  are  not  distinctive,  there  is 
some  stitch  in  the  side  felt  on  coughing,  with  more  or  less  dyspnoea.  In 
scarlet  fever  there  is  usually  vomiting  and  often  diarrhoea,  and  the  appear- 
ances in  the  throat  and  skin  soon  become  distinctive.    During  the  first  twelve 
or  twenty-four  hours  it  may  be  difficult  to  distinguish  between  scarlet  fever 
and  an  acute  gastro-intestinal  infection,  as  sometimes  the  latter  will  produce 
severe  symptoms  of  vomiting,  diarrhoea,  and  fever.    Or  there  may  be  no 
diarrhoea  or  sickness  and  only  feverishness.    The  diagnosis  in  epidemic 
influenza  has  often  to  be  made  from  the  fact  that  it  is  prevalent  in  the  house 
or  neighbourhood  rather  than  from  the  symptoms,  which  are  so  frequently 
indefinite  ;  a  temperature  of  104°  or  105°  with  convulsions  is  not  uncommon. 
In  many  cases  it  is  wise  to  wait  before  giving  a  definite  opinion.    In  infants 
and  young  children  the  cause  of  an  unexplained  high  fever  may  prove  to  be 
an  acute  otitis  which  has  been  overlooked  till  pus  has  made  its  appearance 
at  the  external  meatus  ;  such  cases  are  very  apt  at  first  to  be  mistaken  for 
meningitis  (see  fig.  53). 

In  some  feverish  attacks  we  have  noticed  an  enlargement  of  the  cervical 
glands,  either  the  deep  cervical  at  the  angle  of  the  jaw,  or  the  glands  under  the 
upper  part  and  posterior  edge  of  the  sterno-mastoid,  without  any  appearances 
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of  irritation  in  the  tonsil  or  pharynx  ;  possibly  there  may  be  such  a  disease 
as  an  acute  idiopathic  adenitis,  or  some  poison  may  perhaps  be  absorbed 
from  the  pharynx  and  enter  the  glands  without  setting  up  any  local  lesion  at 

the  point  of  absorption.  ,  r  j 

Such  cases  have  been  described  by  E.  Pfeififer,  Heubner,  Rauchfuss,  and 
in  this  country  by  Dawson  Williams,  under  the  name  of  gland  fever.  1  he 
attack,  according  to  Pfeififer,  is  sudden  and  the  fever  moderately  high  ;  there 
is  complaint  of  tenderness  in  the  neck,  and  some  of  the  cervical  glands 
usually  those  at  the  posterior  border  of  the  sterno-mastoid,  or  the  occipital 
glands,  are  swollen  and  tender.  In  exceptional  cases  the  axillary  and 
inguinal  glands  are  involved  ;  there  may  be  abdominal  tenderness.  In  a  few 
days  the  temperature  falls  and  the  glands  become  normal.  In  a  few  instances 
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V\%.  55- — Temperature  Chart  showing  high  temperature  due  to  an  acute  otitis  in  an 

infant  of  7  months. 


the  attack  has  been  more  severe  and  has  lasted  longer.  In  these  cases  no 
abnormal  appearances  have  been  detected  in  the  tonsils  or  nasal  mucous 
membrane.  The  glands  never  suppurate.  Pfeififer  has  noted  several  of 
these  cases  in  one  house  at  the  same  time,  the  disease  being  infectious  or 
epidemic. 

We  are,  however,  rather  Inclined  to  think  that  while  '  gland  fever '  does 
undoubtedly  take  place,  it  is  doubtful  if  it  can  be  said  to  rank  as  a  specific 
fever.  '  Gland  fever '  often  occurs  in  scarlet  fever  and  other  various  forms 
of  tonsillitis  ;  the  throat  may  be  apparently  well  or  hardly  abnormal,  yet  the 
cervical  glands  are  swollen  and  tender,  and  the  patient  feverish. 


The  Specific  Fevers 

Acute  cerebrafoong'estlon  or  'sunstroke  •  may  be  accompanied  by  high 
fever,  quickly  followed  by  death,  though  fortunately  this  is  not  always  the 
case.  In  many  cases  with  a  high  temperature  and  cerebral  symptoms,  such 
as  coma,  delirium,  or  torpor,  it  is  often  difficult  to  say  whether  there  is  some 
cerebral  disease,  or  whether  the  high  temperature  and  poisoned  blood  are 
not  causing  the  cerebral  symptoms,  the  brain  itself  being  normal.  When 
the  temperature  rises  more  slowly,  taking  several  days  to  reach  its  greatest 
elevation,  as  is  the  case  in  measles,  typhus,  typhoid,  and  smallpox,  a  diagnosis 
cannot  be  made  for  a  few  days,  till  characteristic  symptoms  appear.  The 
hard  cough,  suffused  eyes,  and  rash  of  measles,  the  headache,  delirium,  and 
coma  of  typhus,  the  backache  and  papules  of  smallpox,  settle  the  diagnosis. 


Fig.  56. — Temperature  Chart  of  a  case  of  Erythema  Nodosum.  The  girl  was  in  hospital  convalescent 
from  Acute  Pneumonia.  The  cause  of  the  fever  was  unknown  till  a  number  of  typical  nodes  made 
their  appearance. 


This  is  sometimes  the  case  in  erythema  nodosum  ;  there  are  some  few  daj'S 
of  fever  with  no  definite  symptoms,  and  then  the  characteristic  red  flattened 
nodes  make  their  appearance  (see  fig.  56). 

The  diagnosis  as  to  the  cause  of  fever  is  often  very  difficult  when  the 
fever  assumes  the  intermittent  or  remittent  type,  going  on  for  some  days  or 
weeks  without  any  characteristic  symptoms  developing.  Such  cases  were 
formerly  designated  '  low '  or  '  continued  fever,'  and  while  it  is  not  wise  to 
use  such  indefinite  terms,  we  must  be  prepared  to  find  cases  of  intermittent 
fever  in  children  in  which  it  may  be  quite  impossible  to  make  a  diiignosis. 
A  sub-acute  or  chronic  gastro-intestinal  catarrh,  creeping  pneumonia,  a  low 
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form  of  enteric  fever,  a  tuberculous  peritonitis  or  suppuration  may  be  present. 
There  may  be,  as  Ur.  Foxwell  suggests  in  these  cases,  a  condition  of 
general  catarrh,  including  both  alimentary  and  respiratory  tracts.  In  all 
such  cases  a  most  careful  examination  should  be  made  of  the  chest,  abdomen, 
and  retina  for  disseminated  tuberculosis,  on  the  chance  of  detecting  some- 
thing which  will  throw  light  on  the  attack  ;  an  examination  of  the  blood  for 
Widal's  reaction  should  be  made.  We  must  not  forget  that  some  of  these 
cases  of  protracted  remittent  fever  are  in  reality  cases  of  miliary  or  local 
tuberculosis  in  which  healing  eventually  takes  place.  We  feel  sure  we  have 
seen  such  cases. 

Some  children  seem  very  prone  to  feverish  attacks,  and  these  may  be 
repeated  from  time  to  time  without  any  obvious  cause  being  found  ;  much 
in  the  same  way  as  children  suffer  from  recui'ring  or  cyclic  attacks  of 
vomiting.  These  attacks  of  recuiring-  fever  are  in  many  instances  very 
mysterious,  and  in  turn  the  stomach,  the  tonsils,  and  perhaps  influenza  are 
blamed  for  the  attacks.  The  temperature  may  rise  to  103°  or  104°  F.  and 
continue  without  marked  remission  for  perhaps  a  week  or  ten  days  ;  the  child 
does  not  feel  very  unwell,  there  may  be  no  vomiting,  and  a  rapid  recovery  is 
made  with  no  complications.  Within  a  few  months  or  less  the  attack  is 
repeated,  to  be  followed  again  by  others  recurring  at  intervals  perhaps  for 
years.  Eventually,  as  the  child  grows  older,  the  attacks  decrease  and  cease 
altogether  some  time  after  puberty.  Such  children  are  likely  to  be  operated 
on  for  '  adenoid  overgrowths '  perhaps  more  than  once,  but,  as  far  as  our 
experience  goes,  without  the  slightest  benefit.  In  some  cases  at  least,  careful 
dieting,  especially  as  regards  the  avoidance  of  excess  in  taking  starches  and 
sugars  as  suggested  by  Dr.  Eustace  Smith,  has  apparently  diminished  the 
number  of  attacks.  Others  have  suggested  that  uric  acid  in  excessive 
quantities  in  the  blood  is  the  real  factor  ;  we  think  it  probable  that  attacks  of 
recurring  fever,  cyclic  vomiting,  and  migraine  owe  their  origin  to  some 
obscure  nerve  disturbance.  The  attacks  of  recurring  fever  are  apt  to  occur 
Hke  recurring  vomiting  in  '  highly  strung '  or  neurotic  children.  Dr.  Savage 
has  seen  several  cases  of  nervous  breakdown  in  later  years  in  those  who  have 
suffered  from  these  fever  attacks  when  children. 

Before  discussing  the  specific  fevers  in  detail  we  may  make  some  remarks 
on  their  etiology  and  pathology,  only  concerning  ourselves  with  those  which 
loom  large  during  early  life.  We  will  refer  to  a  few  of  the  most  important 
points.  The  attack  begins  with  the  entrance  of  the  micro-organisms  into  a 
susceptible  individual,  but  a  latent  or  incubation  period  intervenes  before 
marked  symptoms  appear.  In  the  large  majority  of  cases  the  organism  enters 
the  mouth,  either  in  the  dust  of  the  air,  or  in  some  way  through  the  food. 
During  the  period  of  incubation  the  organism  is  multiplying  in  the  tissues  of 
the  body,  producing  albumoses  or  toxins.  The  individual  is  not  ill,  but  may 
suffer  from  headache,  and  there  may  be  an  odd  rise  of  temperature  in  the 
evening.  Then  there  are  a  few  days  more  or  less  of  premonitory  fever, 
before  the  rash  or  exanthem  characteristic  of  the  illness  makes  its  appearance. 
Then  follows  the  eruptive  period  or  period  of  the  exanthem  ;  during  this 
time  the  disease  becomes  fully  developed  and  is  distinguished  by  a  cha- 
racteristic rash  in  many  instances.  The  period  of  the  disease  is  for  the  most 
part  limited  and  gradually  comes  to  an  end  by  the  establishment  of  immunity, 
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—that  is,  in  spite  of  the  presence  of  the  organisms  in  the  body  they  no 
onger  produce  toxins  capable  of  giving  rise  to  pyrexia  or  illness  ;  this 
immunity  may  last  a  lifetime.  Diphtheria  bacilli  may  be  found  in  the  secretions 
of  the  fauces  many  weeks  after  convalescence  has  been  established  ;  indeed 
they  may  be  found  in  the  secretions  of  healthy  persons  attendant  on  the  sick. 
It  is  clear  therefore  there  is  an  acquired  immunity  as  a  result  of  an  attack, 
and  also  many  persons  are  immune  to  some  diseases  though  they  may  never 
have  had  an  attack.  But  such  immunity  maybe  temporary  only.  An  arti- 
ficial immunity  may  be  established  by  inoculation  of  the  individual  by 
attenuated  micro-organisms  or  by  the  blood  serum  of  animals  who  have 
been  rendered  immune  by  repeated  injections  of  the  virus  of  the  disease. 

Scarlet  Fever 

Scarlet  fever  is  a  specific  fever  of  a  highly  infectious  and  dangerous 
nature  characterised  by  tonsillitis,  fever,  and  a  diffuse  rash  ;  it  occurs  in 
epidemics,  but  is  always  more  or  less  endemic  in  large  populations.  It  is 
easy  to  understand  the  occurrence  of  epidemics  in  a  small  population  where 
the  fever  exhausts  the  soil,  as  it  were,  by  attacking  all  those  susceptible  to 
its  influence,  and  then  disappears  for  a  while  to  prevail  at  a  later  period, 
when  the  infection  is  reintroduced  and  the  population  contains  again  a 
number  of  the  unprotected.  It  is  more  difficult,  however,  to  understand  the 
cause  of  epidemics  in  large  cities  where  the  infection  is  always  present, 
unless  we  assume  the  existence  of  some  unknown  influence  which  favours 
the  spread  of  the  disease  at  one  time  more  than  another  by  rendering  those 
who  are  unprotected  by  a  former  attack  more  than  usually  susceptible  to  the 
infection.  Thus  epidemics  of  scarlet  fever  are  more  common  and  wide- 
spread in  the  autumn  than  at  any  other  period,  and  it  would  appear  that 
at  this  season  either  the  poison  is  apt  to  be  more  intense,  or  individual 
susceptibility  greater.  Individual  susceptibihty  varies  greatly  with  age  ; 
infants  under  six  months  of  age  are  rarely  attacked,  during  the  second  year 
the  susceptibility  is  greater,  while  children  during  the  fourth  to  the  seventh 
years  are  most  often  attacked.  The  susceptibility  then  appears  to  diminish 
as  age  increases,  though,  as  already  remarked,  varying  strangely  from  time 
to  time.  Thus  it  may  happen  that  a  medical  man  or  nurse  may  come  in 
contact  with  scarlet  fever  cases  for  weeks  or  perhaps  months  without  con- 
tracting the  disease  and  yet  finally  take  it.  In  one  case  which  came  under 
our  notice  a  probationer  nurse  was  engaged  in  nursing  in  a  scarlet  fever 
ward  for  six  months  without  being  attacked  ;  many  months  after,  while 
nursing  in  a  surgical  ward  at  another  hospital,  she  contracted  a  smart  attack 
of  scarlet  fever  from  a  sporadic  case  arising  in  the  ward.  In  another  case 
a  child  had  a  severe  attack  of  scarlet  fever  twenty-nine  days  after  admission 
to  the  scarlet  Tever  ward.  In  this  case  it  was  supposed  to  have  had  an 
attack  of  scarlet  fever,  for  which  it  was  sent  in  ;  but  second  attacks  of  scarlet 
fever  are  rare  ;  they  do,  however,  undoubtedly  occur,  as  in  the  following  case  : 

Scarlet  Fever ;  second  rtWflif/^.— Thomas  R.,  aged  6  years.  Vomited  June  26,  rash 
noted  same  day  ;  admitted  to  hospital  June  29.  There  was  a  well-marked  rash,  the 
tonsils  were  swollen,  with  patches  of  exudation  ;  there  were  two  or  three  degrees  of  fever 
for  a  few  days.  Discharged  August  20.  He  vomited  August  21  ;  admitted  August  25 
with  a  typical  attack  of  scarlet  fever.    There  was  a  well-marked  rash,  tonsillitis,  and  fever. 
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Scarlet  fever  is  apparently  not  so  infectious  as  measles— a  large  number  of 
children  and  adults  escape  being  attacked  ;  thus  Biedert  found  in  an  epidemic 
which  prevailed  in  an  isolated  village  (Neunhofen)  where  the  inhabitants 
freely  mixed  with  one  another,  and  where  no  isolation  of  the  fever  patients 
was  possible,  that  about  58  per  cent,  of  the  children  unprotected  by  a  former 
attack  contracted  the  disease,  though  only  about  two-thirds  of  these  had  well- 
marked  symptoms,  the  rest  having  sore  throats  only.  In  different  epidemics 
the  number  attacked  varies  extremely. 

The  nwrtality  varies  in  different  epidemics  ;  thus,  in  the  fever  ward  of 
the  Children's  Hospital,  Manchester,  it  has  varied  from  6  to  25  per  cent,  in 
different  years;  during  the  years  1873-1897,  the  average  mortality  among 
3,319  cases  treated  was  12  per  cent.  During  the  eighteen  years  1 880-1 897 
(inclusive)  2,840  cases  were  treated  with  an  average  mortality  of  9-6  per  cent. 
This  average  mortality  closely  corresponds  with  the  figures  given  by  Collie 
of  the  mortality  in  the  London,  Stockwell,  and  Homerton  fever  hospitals, 
where,  in  upwards  of  10,000  cases  of  scarlet  fever,  the  mortality  was  12-5 
per  cent.  As  in  all  probability  many  of  the  milder  cases  of  fever  never 
come  into  hospital  at  all,  10  per  cent,  mortality  given  by  W.  Squire  as  the 
average  appears  to  be  as  nearly  correct  as  possible.  Age  influences  the 
mortality  very  considerably  ;  the  mortality  is  high  during  the  first  three  or 
four  years  of  life,  amounting  to  25  to  30  per  cent. ;  it  continues  high  till  the 
age  of  five  or  six  years  is  reached,  declining  after  this  till  the  age  of  twenty- 
one,  again  increasing  after  this  epoch. 


Table  shounng  mortality  in  2,840  cases  of  scarlet  fever  at  different  ages 


Boys 

Deaths 

Per  cent. 

Girls 

Deaths 

Per  cent. 

Total 

Deaths 

Per  cent. 

Under  2  jts. 

70 

IS 

21  4 

•  82 

27 

32  "9 

152" 

42 

27 '6 

2-S 

481 

80 

i6-6 

489 

66 

134 

970 

146 

IS 

5-10  ,, 

628 

31 

4 '9 

686 

46 

67 

I3I4 

77 

5  3 

TO-14 

174 

4 

2  "2 

230 

6 

2-6 

404 

10 

24 

1353 

130 

9-6 

1487 

14s 

97 

2840 

275 
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Are  there  any  morbid  conditions  of  body  which  predispose  to  scarlet 
fever  ?  Very  little  is  definitely  known  about  such  conditions  ;  individual  sus- 
ceptibility varies  in  the  most  erratic  manner,  or  at  least  is  governed  by  no 
known  laws,  and  it  cannot  be  said  that  ill-health  in  any  way  either  favours 
or  protects  from  attacks.  To  this,  however,  must  be  added  that  it  is  our 
experience  that  operation  cases  and  surgical  cases  with  open  wounds  are 
more  liable  to  contract  the  disease  than  are  healthy  children.  The  so-called 
surgical  scarlet  fever  is  simply  scarlet  fever  occurring  in  a  surgical  case 
(vide  infra). 

The  strong  and  healthy  appear  to  be  as  frequently  attacked  as  the 
weakly,  and  the  attacks  are  often  fatal  to  such  ;  it  is  by  no  means  uncommon 
to  see  on  the  post-mortem  table  children  who  have  succumbed  to  malignant 
scarlet  fever  looking  fat  and  plump,  and  who  were  apparently  in  the  best  of 
health  when  attacked. 

The  transference  of  infection  from  the  sick  to  the  healthy  takes  place  in 
various  ways  ;  it  may  be  by  direct  contact,  the  breath  or  the  exhalations  from 
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the  fever  patient  may  be  inhaled,  or  the  infection  may  Ijc  carried  by  means 
of  clothes  or  wearing  apparel  or  bedding  which  have  been  in  contact  with  the 
sick,  and  which  have  been  fouled  by  the  discharges  from  the  mouth  or  nose 
It  IS  highly  probable  that  the  excretions  of  the  patient  are  infective,  the  urine' 
f?eces,  and  especially  the  discharges  from  the  ear  or  nose.  The'  poison  of 
scarlet  fever  appears  to  retain  its  vitality  for  many  months,  fever  breaking 
out  again  and  again  in  houses  which  have  been  imperfectly  disinfected. 
One  of  the  common— but  often  unsuspected— sources  of  infection  in  schools 
and  the  general  population  is  that  individuals  who  have  had  mild  and 
unrecognised  attacks  mix  with  others  and  so  spread  the  infection.  It  is 
probable  that  healthy  children  or  adults  may  act  as  '  carriers,'  the  scarlet 
fever  organism  being  present  in  their  throats.  Milk  appears  to  have  been 
the  vehicle  of  infection  in  some  epidemics. 

Incubatwn.~Mos,t\y  two  to  five  days,  though  it  may  be  much  less,  perhaps 
only  a  few  hours  ;  forty-eight  to  seventy-two  hours  is  a  common  period,  but 
in  many  cases  where  slight  sore  throat  precedes  for  some  hours  the  more 
definite  symptoms  it  is  impossible  to  state  the  period  of  incubation  with 
exactness.  In  the  majority  of  cases,  if  the  initial  vomiting  be  taken  as  the 
first  symptom,  it  will  be  found  that  the  incubation  is  under  three  days.  It 
cannot  be  said  with  certainty  that  it  may  not  be  more  than  five  days,  but 
such  cases  must  be  very  exceptional. 

Premo7iitory  Symptoms.— invasion  in  the  case  of  children  is  usually 
sudden,  the  first  symptom  being  nearly  always  vomiting  ;  this  may  come  on 
after  a  hearty  meal.  There  may  also  be  diarrhoea.  In  older  children  and  in 
adults  there  is  usually  nausea  if  not  vomiting,  sore  throat,  headache,  shivering, 
and  loss  of  appetite.  '  Sore  throat '  with  vomiting  in  a  child  or  adult  is  ex- 
tremely suspicious  of  scarlet  fever,  especially  if  fever  is  present.  The  tem- 
perature usually  runs  up  quickly  to  103°  or  104°,  and  perhaps  the  patient 
sits  over  the  fire  on  account  of^feeling  chilly  ;  in  some  cases  there  is  slight 
delirium.  An  attack  of  vomiting  and  diarrhoea  coming  on  suddenly  with 
feverishness  (io3°-io4°F.)  is  very  probably  the  commencement  of  scarlet  fever, 
and  in  such  cases  death  may  take  place  within  twenty-four  hours  of  the  onset. 

Symptoms  and  Course. — Medium  Forms. — The  premonitory  symptoms 
are  usually  followed  within  twenty-four  hours  by  the  characteristic  rash. 
This  is  said  to  make  its  appearance  first  about  the  neck,  but  there  is  no  cer- 
tainty about  this,  and  traces  may  be  seen  of  it  on  the  backs  of  the  hands  and 
wrists,  or  on  the  thighs  or  abdomen,  when  it  is  present  nowhere  else.  In 
some  cases  it  is  first  visible  on  the  back.  At  first  the  rash  is  faint  though 
perfectly  characteristic,  taking  two  or  three  days  to  reach  its  height.  In 
other  cases  it  disappears  in  the  course  of  twenty-four  to  forty-eight  hours, 
having  at  no  time  been  more  than  a  fine  faint  rash.  When  typical  it 
cannot  be  mistaken  for  any  other  rash.  Viewed  from  a  short  distance,  the 
whole  body  excepting  the  face  is  of  a  uniform  bright  red  colour  ;  examined 
closely,  it  consists  of  a  multitude  of  red  points  which  correspond  with  the  hair 
follicles  ;  these  points  are  surrounded  by  zones  of  erythematous  redness  which, 
joining  with  one  another,  give  a  general  diffuse  red  appearance  to  the -skin. 
Sometimes  the  rash  consists  of  the  points  only  without  the  erythema  ;  in  this 
case  the  redness  is  necessarily  less  vivid.  In  rough  skins  the  rash  may  be 
coarsely  punctiform  ;  that  is,  there  is  a  condition  of 'goose  skin,'  each  point 
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being  large  and  the  rash  therefore  coarse.  Sudamina  are  not  uncommon. 
In  other  cases  the  rash  is  patchy  on  the  limbs,  and  when  this  is  so,  the  case 
may  simulate  measles  ;  the  patches  consist  of  clusters  of  fine  papules  or  points 
with  much  surrounding  erythema,  while  normal  skin  is  present  between  the 
patches.  Sometimes  the  rash  is  hsemorrhagic,  minute  extravasations  of 
blood  taking  place  into  the  skin  ;  this  may  occur  in  mild  cases.  It  is,  how- 
ever, much  more  common  in  malignant  cases.  Purpuric  patches  are  not 
uncommonly  found  after  death  that  were  not  present  during  life.  Towards 
the  end  of  the  first  week  the  rash,  which  has  been  fading  for  several  days,  is 
succeeded  by  desquamation,  which  is  free  or  slight  according  to  the  intensity 
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Fig.  57.— Temperature  Chart  of  a  case  of  Scarlet  Fever,  medium  attack.    M.  K.,  aged  13  years. 

*,  Rash  present. 

of  the  rash.  This  exfoliation  of  the  epidermis  generally  goes  on  for  many 
weeks,  being  present  longer  about  the  hands  and  feet.  The  tonsils  afe  red, 
swollen,  and  covered  with  an  excess  of  mucoid  secretion,  yellow  points 
correspondmg  to  the  tonsillar  crypts  are  usually  present  ;  sometimes  there 
are  patches  of  yellow  exudation  ;  the  soft  palate,  uvula,  and  pharynx  are  more 
or  less  congested.  The  nasal  mucous  membrane  is  frequently  involved  so 
that  there  is  much  discharge  from  the  nose.  The  deep  cervical  glands  at 
the  angles  of  the  jaw  are  usually  enlarged.  The  tongue  is  coated  with  a 
thick  white  fur  ;  not  infrequently  there  is  a  dry  glazed  central  band  on  the 
dorsum  ;  in  the  course  of  a  few  days  the  tongue  cleans,  leaving  a  red  clean 
glazed  tongue  with  prominent  fungiform  papilLx— i.e.  'the  strawberry  tongue  ' 
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The  eyes  are  often  suffused  and  the  conjunctiviu  injected,  and  with  this  there 
is  often  sleeplessness  or  delirium,  no  doubt  due  to  a  congested  state  of  the 
membranes  of  the  brain.  In  rare  cases  the  delirium  is  severe  and  the 
patient  violent. 

The  pulse  is  quick,  varying  from  120  to  150,  often  faster  than  the  tem- 
perature or  the  general  state  of  the  child  would  have  led  one  to  expect  ;  the 
temperature  varies,  mostly  reaching  103°  or  105"  in  a  moderately  sharp  attack 
(fiR-  57)-  The  urine  is  scanty,  high-coloured,  and  often  contains  a  small 
quantity  of  albumen.  In  the  course  of  a  few  days,  perhaps  by  the  end  of 
the  third  or  fourth,  the  attack  has  reached  its  height,  and  the  symptoms 
begin  to  decline.  The  rash  gradually  fades,  the  temperature  falls,  the 
evening  rises  being  smaller  and  the  morning  remissions  more  marked  ;  the 
tongue  cleans,  the  fauces  are  less  injected,  and  the  appetite  returns.  By  the 
end  of  the  first  week  the  temperature  has  reached  normal  \  any  feverishness 
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Fig.  58. — Temperature  Chart  of  a  Mild  Scarlet  Fever.    B.  W.,  aged  3  yeans. 
Attack  contracted  in  scarlet  fever  ward. 

which  continues  after  this  suggests  some  complication,  the  commonest  being 
an  ulcerating  or  sloughy  process  going  on  in  the  throat,  inflammation  of 
glands,  and  otitis.  It  must,  however,  be  added,  that  attacks  of  scarlet  fever 
are  extremely  unequal,  and  no  two  cases  are  exactly  alike. 

IVIild  Scarlet  Fever. — -In  some  cases  the  premonitory  symptoms  are 
absent  or  the  fever  is  only  slight  and  easily  overlooked,  and  the  first  thing  to 
call  attention  to  the  attack  is  the  rash.  It  not  unfrequently  happens,  even 
in  hospitals  where  the  children  are  under  observation,  that  the  discovery  of 
a  rash  is  the  first  thing  noted.  The  child  may  seem  to  be  in  its  usual  health, 
make  no  complaint  of  sore  throat,  and  appear  to  take  its  meals  well,  with 
an  evening  rise  and  a  morning  remission  of  temperature,  and  yet  be  suffering 
from  a  mild  attack  of  scarlet  fever  (fig.  58).  The  rash  in  such  cases  is  rarely 
well  marked,  but  if  it  is  diffuse  and  punctiform  and  remains  visible  for 
twenty-four  to  forty-eight  hours,  the  attack  is  unmistakably  one  of  scarlet 
fever.    There  is  usually  slight  tonsillitis.    We  have  seen  a  few  cases  that 
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undoubtedly  sufifered  from  scarlet  fever  and  infected  others,  but  who  never 
had  a  temperature  above  99°  Fahr.,  but  had  a  fairly  typical  rash.  The 
most  difficult  cases  to  diagnose  are  those  where  there  is  sore  throat  without 
rash,  inasmuch  as  there  is  nothing  characteristic  about  a  scarlatinal  tonsillitis. 

The  disease  of  late  years  has  tended  to  occur  in  a  milder  form  than  was 
prevalent  twenty  or  thirty  years  ago. 

Mallgrnant  Scarlet  Fever. — In  some  cases  death  occurs  very  rapidly, 
perhaps  within  twenty-four  hours,  though  this  is  rare.  The  most  rapid  case 
which  has  come  under  our  notice  was  that  of  a  girl  of  20  months. 

Scarlet  Fever  rapidly  fatal.—She  was  noticed  not  to  take  her  dinner  well,  and 
vomited  after  her  tea ;  her  temperature,  which  had  been  normal  in  the  morning,  had  risen 


Fig.  59a:.— Temperature  Chart  of  Malignant 
bcarlet  Fever.    Death  in  twenty-four  hours. 


^''8-  -SQ-^-— Temperature  Chart  of  Malignant 
bcarlet  Fever.  Death  seventh  day.  »,  Rash. 


W  ^  ^  ^^''^ '  7  I'-M.  the  pulse  was  160,  the  tonsils  were  enlarged,  and 
fev.r  ''"h  f^-nt  rash  over  the  body;  she  was  removed  in  the  evening  to  the 

natohT  ,  '  '""'■"'"^  '""^  •■"^^^  ^^^^  disappeared,  the  tonsils  were  enlargecf  with  a 
see  Ul  .'^^^  P"^'-       -P^-tions  were  rapid,  but  fhe'dTd  not 

and  pu  sS.  sh^H  T  ^  ^- '"^'^  '^y''^"^^^^'-  >-espiration  gasping, 
Svomitfng!  ^  '  ^  '^^•^"'>'-f°"'-  hours  after  the  initial  symptoS 

case^lst  ^r^Z'r'''^  r\  '"""''^        -'^^"^^'"^  Death  in  this 

?hTinfluenrn  T   ^-        'f'"'        P^"^^  the  heart  failing  under 

tne  mfluence  of  the  poison  ;  the  patients  may  not  appear  for  a  few  hours  in 

T 
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actual  danger,  then  symptoms  of  cyanosis  and  collapse  set  in,  quickly  followed 
by  a  fatal  result.  In  the  great  majority  of  acute  cases  death  does  not  take 
place  till  the  fourth  or  the  seventh  day  (fig.  591^)  ;  in  these  the  temperature 
is  high,  perhaps  105°  or  106°,  there  is  much  diarrhoea,  often  extreme 
restlessness,  followed  by  coma  ;  the  tonsils  are  much  swollen  and  covered 
with  foul  secretion,  there  is  much  nasal  discharge,  the  glandular  swelling 
and  cellulitis  are  great,  the  neck  being  hard  and  tense  to  the  touch  ;  the  skin 
is  of  a  dull  lurid  colour,  the  extremities  cold,  and  the  heart  gradually  fails. 
If  life  is  prolonged  for  a  few  days  the  tonsils  and  soft  palate  slough  and  the 
lungs  become  the  seat  of  septic  pneumonia.  In  another  class  of  cases  in 
which  life  is  prolonged  to  the  end  of  the  second  or  third  week  a  condition  of 
septicaemia  is  set  up.  The  tonsils  ulcerate,  sloughy  patches  appear  on  the 
fauces,  the  glands  become  enlarged  and  brawny,  the  nasal  mucous  membrane 
discharges  a  purulent  secretion,  and  the  conjunctiva;  become  affected  ;  the 
temperature  is  remittent  but  continues  high,  the  urine  albuminous  ;  pus  wells 
o:it  from  both  ears,  the  child  gradually  wastes,  and  dies  in  the  course  often 
or  fourteen  days.  At  the  fost-mortem  there  are  found  extensive  sloughing 
about  the  fauces,  pleuro-pneumonia,  and  large  htemorrhagic  kidneys  with 
minute  abscesses.  In  some  cases  the  temperature  remains  high  during 
the  second  or  third  week  without  any  local  lesion  being  discoverable  to 
account  for  it.  In  all  such  cases  the  lungs  should  be  carefully  examined, 
and  the  possibility  of  some  septic  inflammation  going  on  in  the  kidneys 
should  be  borne  in  mind. 

Prognosis—^  guarded  prognosis  must  always  be  given  in  the  case  of 
youncr  children,  the  throat  complications  in  these  being  generally  serious. 
The  tonsils  are  apt  to  slough,  and  they  have  so  little  power  to  get  rid  of  the 
foul  secretion  which  rapidly  forms  in  the  pharynx  and  nose  that  they  are 
extremely  liable  to  pneumonia  from  extension  from  the  pharynx  and  glan- 
dular inflammation.  Diarrhoea  is  always  a  serious  symptom  ;  when  present 
at  the  onset  it  points  to  a  sharp  attack  ;  in  the  later  stages  it  is  also  of  evil 
auoury,  and  if  a  marked  symptom  it  usually  presages  a  fatal  result.  Drowsi- 
ness at  the  onset  and  during  the  course  of  the  attack  is  an  unfavourable 
symptom,  as  it  usually  accompanies  a  high  degree  of  fever  and  a  severe 
course  In  all  cases  where  the  temperature  is  maintained  during  the  second 
or  third  week  the  prognosis  must  be  exceedingly  guarded,  and  the  possibility 
of  a  fatal  nephritis  supervening  must  be  borne  in  mind.  .      ,  , 

Commmtions  and  Sequelce.-y^^av^  of  these  have  already  been  referred  to . 
{i\  The  tonsils  may  become  deeply  excavated,  the  soft  palate  may  slough, 
a  srnall  hole  appearing  through  the  velum,  to  be  followed  perhaps  by  an  a  most 
entire  destruction  of  the  soft  parts;  in  the  rare  cases  where  ^'^^ov'^ry/"";;;^' 
cicatrisation  and  deformity  of  the  soft  palate  are  the  result.  The  inflamma- 
tion may  spread  to  the  epiglottis  and  larynx,  and  croupy  symptoms  become 
so  urgent  that  tracheotomy  is  required.  The  fauces  and  larynx  may  become 
the  seat  of  false  membrane.  In  rare  cases  the  ulcerating  process  in  the 
throa^  may  reach  and  enter  the  internal  carotid  or  jugular  vem  and  death 
follow  from  haemorrhage. 

(2)  The  nasal  and  conjunctival  mucous  membrane  may  be  the  seat 
of  inflammation  or  a  fibrinous  exudation.  A  chronic  discharge  from  he 
nose  and  a  consequent  eczematous  condition  of  the  upper  hp  may  be  left 
after  the  fever. 
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(3)  otitis. — The  inflammation  may  spread  along  the  Eustachian  tube  to 
the  middle  ear,  and  pus  be  formed  in  the  tympanic  cavity,  which  finds  its  exit 
by  perforation  of  the  membrane.  This  may  happen  during  the  fever  or  during 
convalescence.  We  have  known  it  occur  as  early  as  the  fourth  day,  in  other 
cases  when  convalescence  is  well  established.  Suppuration  in  the  tympanum 
is  one  of  the  common  causes  of  a  continued  elevated  temperature  after  the 
disappearance  of  the  rash  ;  the  child  may  sufifer  very  little  pain,  and  the  pre- 
sence of  pus  in  the  external  meatus  or  staining  the  Hnen  may  be  the  first 
thing  to  call  attention  to  this  complication.  At  other  times  the  child  will  put 
its  hand  to  its  ear  and  frequently  shake  its  head,  as  if  to  get  rid  of  some  source 
of  irritation.  Pyaemia  and  abscesses  in  the  lungs  may  follow  if  thrombosis  of 
the  lateral  sinus  occurs. 

(4)  The  cervical  grlands  frequently  become  enlarged  and  suppurate, 
either  during  the  course  of  the  fever  or  when  the  child  is  convalescent.  In 
some  cases,  more  especially  in  weakly  children,  much  sloughing  may  go  on 
about  the  neck,  deep  ragged  ulcers  being  formed,  exposing  the  large  vessels  ; 
fatal  hjemorrhage  may  occur  from  the  latter. 

(5)  Broncho-  or  pleuro-pneumonia  occurs  very  frequently  during  the 
second  week,  and  is  due  to  extension  downwards  of  the  lesion  from  the  throat. 
Pneumonia  followed  by  empyema  may  take  place  during  convalescence. 

(6)  Synovitis  and  Rheumatism. — The  joints  are  apt  to  become  swollen 
and  tender  at  the  end  of  the  first  or  beginning  of  the  second  week  ;  those 
most  frequently  affected  are  the  wrists  and  small  joints  of  the  hand,'  whilst 
sometimes  the  synovial  sheaths  of  the  tendons  at  the  back  and  in  the  palms 
of  the  hands  are  attacked.    The  knees,  ankles,  soles  of  the  feet,  elbows,  and 
jomts  of  the  cervical  vertebra;  may  be  affected.    Movement  of  the  affected 
jomts  causes  pam,  and  they  are  mostly  swollen,  red,  and  tender.    The  affec- 
tion IS  rarely  severe,  being  fugitive,  and  seldom  returning  to  the  same  joint 
The  knees  sometimes  remain  swollen  for  some  weeks  from  effusion  into  the 
jomts.    The  cases  complicated  with  synovitis  are  usually  severe,  though 
exceptions  occur.    Peri-endocarditis  occurs  much  less  frequently  than  in  the 
ordinary  form  of  rheumatism.    Synovitis  .sometimes  occurs  in  association 
with  nephritis  during  the  second  week.    Attacks  of  true  rheumatism  are  apt 
o  occur  during  convalescence,  but  such  are  more  common  in  young  adults 
Aan  m  children  ;  these  attacks  differ  in  no  particular  from  ordinary  rheu- 
matism, the  heart  being  frequently  involved.    An  attack  of  scarlet  fever 
during  conva  escence  from  rheumatism  not  infrequently  causes  a  relapse. 

in  the  iTo    V^^'"  '^97,  inclusive,  103  cases  of  synovitis  occurred 

Thi  f.1'1  P  '  ^'^^^^^  Pendlebury  for  scarlet  fever  (3-5  per  cent ) 
Slsltl3sater'°^^       frequency  of  this  compHcatii^  1^  an^" 
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It  will  thus  be  seen  that  joint  affections  in  scarlet  fever  are  more  common 
in  girls  than  in  boys,  in  the  proportion  of  3  to  2  relatively.  According  to 
the  course  of  the  affection  this  complication  of  scarlet  fever  may  be  divided 
into  regular,  irregular,  and  complicated  synovitis. 

Regular  Synovitis. — Seventy  of  the  103  cases  of  synovitis  ran  a  regului 
course,  passing  off  in  53  instances  in  from  two  to  six  days,  and  only  lasting 
beyond  ten  days  in  4  cases.  In  41  of  these  regular  cases  the  synovitis 
came  on  before  the  end  of  the  first  week,  and  in  62  before  the  eleventh  day 
of  the  scarlet  fever.  The  joints  involved  varied  greatly,  but  in  22  instances 
the  hands  and  wrists  only  were  affected,  and  in  28  other  cases  these  same 
joints,  along  with  others,  were  tender  and  swollen.  The  frequency  with 
which  the  other  joints  were  affected,  either  alone  or  as  part  of  a  multiple 
synovitis,  was  knees  19,  ankles  13,  elbows  10,  shoulders  8,  feet  6.  Pain  and 
stiffness  were  felt  in  the  back  and  neck  by  9  patients. 

The  condition  of  the  sounds  of  the  heart  in  these  regular  cases  was  noted 
as  normal  53  times.  A  temporary  apex  systolic  bruit  developed  in  15 
cases,  from  the  fifth  to  the  twelfth  day  of  the  fever,  and  persisted  varying 
lengths  of  time  from  two  days  to  nine  weeks,  but  usually  for  about  seven  to 
ten  days.  In  two  instances  a  bruit  was  present  when  the  case  left  the 
hospital.  As  a  rule  no  exacerbation  of  temperature  was  noticed  to  be  coinci- 
dent with  the  onset  of  the  synovitis.  In  50  cases  the  scarlet  fever  pyrexia 
was  prolonged  beyond  ten  days,  though  it  did  not  often  rise  above  102.  All 
these  regular  cases  recovered. 

Irregular  Synovitis. ~\xi  addition  to  the  above  cases  of  regular  synovitis 
there  were  14  (10  girls  and  4  boys)  which  ran  a  more  or  less  irregular 
course,  though  all  recovered  eventually.  In  6  cases  the  joints  were  not 
affected  until  after  the  eighteenth  day  of  the  fever,  and  in  3  instances  the 
pains  were  in  the  limbs  and  not  limited  to  the  joints.  In  6  cases  the 
synovitis  persisted  for  periods  ranging  between  twelve  and  sixty-one  days, 
and  the  pyrexia  in  the  majority  of  the  cases  was  prolonged  to  between  four- 
teen and  130  days.  Three  cases  were  considered  to  be  true  rheumatism. 
A  temporary  systolic  murmur  developed  in  5,  and  a  permanent  bruit  m  3 
of  these  cases. 

Complicated  Synovitis.— 'Y\i^  remaining  19  of  the  103  cases  were  com- 
phcated  by  serious  affections  which  terminated  fatally  in  11  mstances. 
Thirteen  cases  were  below  five  years  of  age,  and  of  these  8  died.  The 
complications  which  ended  fatally  were  pyaemia  3,  septicaemia  2,  cellulitis  i, 
malignant  scarlet  fever  i,  scarlet  fever  anginosa  i,  meningitis  i,  and 
nephritis  2  ;  those  which  recovered  were  nephritis  with  suppuration  in 
foot  I,  purpura  hccmorrhagica  i,  pneumonia  and  empyema  i,  acute  epi- 
physitis of  the  right  femur  i,  and  synovial  suppuration  4.  Pus  developed 
in  one  or  other  joint  in  12  of  the  cases. 

(7)  Pysemla  and  suppuration  in  the  joints  occasionally  occurs  ; 
any  joint  may  be  affected.    Such  cases   are  mostly  fatal,  though  not 

invariably  so.  .        •  , 

(8)  Pericarditis  or  endocarditis   may   occur  without  joint  pain 

nephritis  being  present.  .   .  . 

^     (9)  wrephritis.— No  complication  of  scarlet  fever  can  vie  in  importance 
or  interest  with  nephritis  ;  and  this  condition  often  gives  rise  to  much  anxiety 
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,  in  an  otherwise  mild  and  favourable  case.  The  '  initial'  albuminuria  which 
frequently  accompanies  the  febrile  state  in  the  first  week  of  the  disease  is  not 
of  much  importance,  as  it  is  usually  temporary  and  not  due  to  any  important 
lesion  of  the  kidneys,  and  quickly  disappears  as  the  fever  subsides  towards 
the  end  of  the  first  week.  Apart  from  this  febrile  albuminuria,  there  are  two 
forms  of  nephritis  which,  it  is  important  to  bear  in  mind,  are  distinct  from 
one  another,  though  they  have  frequently  been  confounded,  and  much  con- 
fusion has  arisen  in  consequence.  They  may  be  distinguished  as  {a)  Septic 
nephritis,  {b)  Post-scarlatinal  nephritis. 

{a)  Septic  KTephrltis.— In  the  severe  forms  of  fever  complicated  with 
sloughing-  tonsils  and  soft  palate  and  much  glandular  swelling  the  urine  is 
albuminous,  frequently  highly  so  ;  but  it  rarely  contains  blood  in  appreciable 
quantities  or  casts  ;  there  are  indeed  no  renal  symptoms,  or  if  there  are 
they  are  so  masked  by  the  general  condition  of  septicaemia  that  it  is  difficult 
or  impossible  to  differentiate  them.  There  is  no  dropsy  or  ura:mic  pheno- 
mena. If  the  patient  survive  till  the  end  of  the  second  or  third  week,  a 
more  or  less  typical  pyeemic  kidney  is  found  at  the  post-mortem.  The 
kidneys  are  enlarged,  frequently  very  much  so  ;  they  are  flabby,  of  a  cream 
colour  on  the  surface,  with  minute  haemorrhages  and  usually  minute  ab- 
scesses. On  section  the  cortex  is  of  the  same  cream  colour  mottled  with 
mjected  vessels  and  points  of  fluid  or  inspissated  pus.  This  condition  of 
kidney  forms  part  of  a  general  condition  of  pyaemia,  and  is  chiefly  of  interest 
m  demonstratmg  that  the  kidneys  suffer  during  the  course  of  the  disease 
Itself,  and  consequently  in  cases  which  recover  are  in  a  condition  which  pre- 
disposes to  inflammatory  affections  during  convalescence. 

{b)  Po8t-scarla«nal  Nephritis.— This  is  the  form  which  is  liable  to  super 
vene  during  the  third  or  fourth  week,  and  which  is  known  generally  by  the 
name  of  scarlatinal  nephritis.    There  can  be  little  doubt  that  the  kidnevs  are 
actively  engaged  during  the  course  of  the  fever  itself,  and  for  the  succeeding 
week  or  two  ,n  carrying  off  the  toxines  formed  during  the  fever,  and  are 
m  an  irritable  condition  and  prone  to  take  on  inflammatory  action  in 
he  same  way  as  the  bronchial  tubes  and  lungs  are  left  in  an  irritable  con- 
dition after  measles  and  are  apt  to  suffer  from  inflammatorv  attacks  •  and 
whi  e  It  IS  possible  in  both  cases  that  nephritis  and  pneumonia  may  super 
vene  ,n  spite  of  the  greatest  care,  yet  any  chill  or  exposure  to  cold  is  extrer^elv 
l.kely  to  produce  or  determine  such  an  attack.    The  number  of  those  who 
suffer  varies  in  difi-erent  epidemics,  and  also  according  to  ti  e  season  and 
the  care  which  is  taken  of  them  during  convalescence.  '  Taking  an  average 

suf^TJf  '  P^'-  °f  °-  hospital  padents  W 

uffered  from  post-scarlatinal  nephritis.    Patients  who  have  had  the  primar^ 
fever  both  in  a  severe  and  mild  form  may  be  attacked  ;  in  the  former  claZ 
of  cases,  especially  where  there  has  been  no  period  of  apvrexia  itTs  rnnf^^^ 
fatal  ;  in  the  latter  class-at  least  in  hospita'^^-iris  rare^  o  1^^^^^ 
prognosis  is  usually  bad  in  those  cise^  l\-.c^r.  fiL  V 
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few  days  before  blood  and  larger  quantities  of  albumen  appear,  it  is  often 
impossible  to  determine  the  exact  date  of  the  commencement  of  the  attack. 
In  well-marked  cases  it  is  noticed  by  the  attendants  that  the  child  which, 
since  the  subsidence  of  the  fever,  has  been  practically  well,  becomes  restless, 
feverish  at  night,  thirsty,  has  a  quick  perhaps  hard  pulse,  and  passes  small 
quantities  of  dark-coloured  urine.  If  particular  attention  has  been  paid  t(S 
the  urine,  it  will  probably  have  been  found  that  it  has  been  diminishing  i 
quantity,  and  has  contained  small  quantities  of  albumen  for  a  few  days  prio 
to  the  dark  urine  being  passed.  Sometimes  pufifiness  about  the  face  pre- 
cedes the  appearance  of  albumen  in  the  urine.  The  urine  may  be  dark  red, 
but  usually  it  is  '  smoky,'  and  on  allowing  it  to  stand  in  a  tall  glass  deposits  a 
dark  flocculent  precipitate,  not  unlike  the  flocculi  in  beef  tea.  This  precipitate 
consists  of  blood  corpuscles,  epithelium  and  fibrinous  cylinders  which  have 


been  formed  in  the  tubules  and  consequently  may  contam  corpuscles  and 
epithelium.  The  supernatant  liquid  contains  a  variable  amount  of  albumen, 
sometimes  becoming  almost  soUd  on  being  boiled  ;  more  often  a  half  to 
a  sixth  of  its  volume  of  coagulated  albumen  precipitates  by  boiling,  it 
may  contain  no  blood.  For  a  few  days  the  urine  continues  dark  and 
albuminous  and  of  high  specific  gravity  (1020-1025),  and  dnninished  m 
quantity,  perhaps  only  a  few  ounces  per  diem  ;  the  face  becomes  pale  and 
puffy,  there  may  be  c^dema  of  the  feet  and  scrotum,  and  more  01  ess 
vom^^  ing  ;  then,  perhaps,  at  the  end  of  a  week  an  improvement  takes  pla  e 
[^rge  quantities' of  urine  are  passed  with  diminished  quantities  of  blood  and 
albumen  and  the  child  becomes  again  convalescent,  though  the  uiine  may 
con  a  n  some  albumen  for  weeks  or  even  months,  and  the  anaemia  may  co^ 
thiue  for  a  like  period.  On  the  other  hand,  in  a  minority  of  cases  t^l 
nephritis  prolonged  and  symptoms  of  uremia  "-Y  supe,.ene,  the  pube 
becomes  slow,  the  temperature  subnormal,  the  tongue  dry  and  brown.  Often 
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there  is  frequent  vomiting,  sometimes  diarrhoea  (see  fig.  60)  ;  haemorrhages 
may  take  place  from  various  surfaces,  especially  the  nose  ;  there  may  be 
amaurosis,  muscular  twitchings,  and  perhaps  general  convulsions. 

In  all  cases  of  nephritis  particular  care  should  be  taken  to  examine  the 
heart,  inasmuch  as  a  fatal  result  is  more  often  brought  about  in  consequence 
of  cardiac  failure  than  directly  through  uraemic  convulsions.     One  of  the 
effects  of  nephritis  is  to  raise  the  tension  in  the  blood-vessels,  and  this,  if 
continued  for  any  considerable  time,  is  followed  by  dilatation  of  the  heart, 
the  tension  in  the  arterial  system  in  combination  with  malnutrition  being 
responsible  for  this  result.    Another  not  uncommon  result  is  endocarditis 
or  pericarditis,  and  possibly  embolism.    The  possibility  of  death  occur- 
ringr  suddenly  during  the  course  of  an  acute  or  subacute  nephritis  must 
always  be  borne  in  mind ;  the  patient  may  appear  to  be  doing  fairly  well, 
perhaps  sitting  up  in  bed  and  playing  with  his  toys,  when  an  attack  of 
dyspnoea  comes  on,  the  face  becomes  livid  or  pallid,  the  pulse  disappears, 
and  death  quickly  takes  place.    Sometimes  attacks  of  dyspnoea  may  precede 
by  a  day  or  two  the  fatal  event.    Such  cases  have  been  often  described  as 
being  fatal  in  consequence  of  oedema  of  the  lungs,  the  dilatation  of  the  heart 
having  been  overlooked  ;  oedema  of  the  lungs  is  present,  but  it  is  secondary 
to  the  cardiac  failure.    The  pathology  of  such  cases  is  tolerably  clear  ;  acute 
nephritis,  running  a  very  rapid  course  in  consequence  of  the  kidneys  being 
almost  completely  choked,  usually  terminates  with  uraemic  phenomena  ;  if  it 
runs  a  slower  course,  the  tension  in  the  blood-vessels  throws  additional  work 
upon  the  heart,  the  left  ventricle  struggles  with  the  increased  work  thrown 
upon  it,  the  blood  becomes  impoverished  and  nutrition  impaired,  the  cavities 
of  the  heart  dilate,  and  finally  that  organ  gives  way,  often  suddenly  at  the 
last.    The  amount  of  dilatation  present  should  be  carefully  noted  by  the 
position  of  the  apex  beat,  and  the  increase  of  impaired  resonance. 

Pneumonia,  pleurisy,  and  peritonitis  may  occur  in  the  course  of 
nephritis,  and  pleuro-pneumonia,  ending  in  gangrene,  may  take  place.  In  a 
few  cases  the  attack  is  exceedingly  acute,  the  temperature  being  high,  104° 
to  105°,  the  tongue  dry  and  brown,  the  urine  containing  much  blood  and 
albumen,  and  death  rapidly  taking  place.  In  such  cases  there  is  usually 
coincident  pneumonia.  In  a  large  number  of  cases  the  attacks  are  mild,  a 
small  quantity  of  albumen,  perhaps  without  any  blood,  making  its  appear- 
ance during  the  third  week,  the  face  becoming  puffy  and  the  child  antemic, 
the  albumen  disappearing  in  the  course  of  a  week  or  two,  and  the  child  after 
a  prolonged  convalescence  slowly  regaining  its  health. 

Total  suppression  of  urine  is  not  common,  a  few  ounces  daily  being 
usually  passed  ;  in  one  of  our  cases  only  three  ounces  of  pale  albuminous 
urme  was  passed  in  the  four  and  a  half  days  which  preceded  death  ■  there 
were  no  convulsions.  Life  is  rarely  prolonged  beyond  the  fifth  day  if  there 
IS  total  suppression.  Death  takes  place  in  many  cases  without  convulsions  • 
m  others  convulsions  may  supervene  and  recovery  follow  ;  the  convulsions' 
are  not  dependent  only  upon  retained  urinary  products,  but  also  upon  the 
children        ^^'^   "^rvous   centres,  which   differs   markedly   in  different 

DiagTtosis.~Th^  diagnosis  of  mild  cases  of  scarlet  fever  often  presents 
extraordmary  difficulty,  and  yet  the  importance  of  making  a  diagnosis  is 
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often  great.  In  hospital  or  dispensary  practice  cases  have  mostly  to  be 
treated  as  infectious  or  non-infectious  ;  as  there  is  often  no  opportunity  of 
taking  a  middle  course,  they  must  be  sent  into  a  fever  ward  with  the  risk  of 
contracting  the  disease  if  the  diagnosis  is  at  fault,  or  of  infecting  others  if 
treated  with  non-infectious  cases.  In  private  practice  among  the  wealthier 
classes  it  may  be  possible  to  isolate  all  suspicious  cases,  but  such  are  always 
a  source  of  anxiety.  It  cannot  be  too  forcibly  impressed  that  diagnosis  in 
some  instances  is  impossible,  and  that  errors  will  occasionally  be  made  by 
the  most  experienced,  though  at  the  same  time  it  must  be  acknowledged  that 
mistakes  are  more  frequently  made  through  carelessness  than  from  any  want 
of  knowledge.  The  most  characteristic  phenomenon  is  of  course  the  rash, 
and  if  this  is  well  marked,  being  diffuse  and  punctiform,  and  lasting  at  least 
twenty-four  to  forty-eight  hours,  even  in  the  absence  of  tonsillitis  or  a  high 
temperature,  there  can  hardly  be  a  doubt  about  the  diagnosis.  Mild  cases 
of  scarlet  fever  may  occur  with  a  temperature  never  rising  above  99°  F.  A 
measles  rash  can  ha  rdly  be  taken  for  it,  except  in  those  cases  where  the  rash 
is  patchy  about  the  limbs,  but  in  these  it  is  usually  diffuse  and  characteristic 
on  the  trunk.  A  scarlet  fever  rash,  however  faint,  usually  lasts  for  twenty- 
four  hours  at  least,  in  this  respect  differing  from  erythematous  rashes,  which 
may  be  present  in  the  evening  and  gone  before  morning.  It  is  always  well 
when  called  to  see  a  rash  by  artificial  light  to  wait  for  daylight  to  give  a 
definite  opinion.  It  is  important  to  bear  in  mind  that  a  rash  more  or  less 
resembling  scarlet  fever  occurs  in  some  cases  of  pyaemia  and  septicaemia, 
also  in  diphtheria  (which,  when  it  occurs,  is  septic),  influenza,  and  rubella. 
A  red  rash  is  sometimes  caused  by  belladonna,  arsenic,  and  quinine  ;  also  in 
some  cases  of  enemas  of  soap  and  water  and  after  the  injection  of  antitoxin 
for  diphtheria.  To  distinguish  between  scarlatinal  and  simple  tonsillitis  is 
mostly  impossible  in  the  absence  of  a  rash  ;  the  'strawberry'  tongue  is 
generally  absent  in  cases  unattended  with  a  rash.  Cases  of  tonsillitis  where 
the  nasal  mucous  membrane  becomes  involved,  or  where  there  is  excessive 
exudation  on  the  fauces  or  sloughing  of  the  soft  palate,  if  diphtheria  can  be 
excluded,  are  probably  scarlatinal.  If  the  lymphatic  glands  at  the  angle  of 
the  jaw  become  enlarged  and  tender,  scarlet  fever  is  probable.  Acute 
nephritis  occurring  after  an  anomalous  rash  or  sore  throat  makes  it  practi- 
cally certain  that  the  primary  attack  was  scarlet  fever. 

Much  importance  has  been  attached  in  the  past  to  desquamation  as  a 
means  of  diagnosis.  Now  while  a  typical  case  of  scarlet  fever  desquamates 
freely,  the  epidermis  separatipg  in  flakes  from  the  skin  of  the  neck,  trunk, 
fingers,  toes,  &c.,  some  of  the  milder  cases  hardly  desquamate  at  all,  the  skin 
only  becomes  slightly  roughened  ;  while  on  the  other  hand  cases  of  pneu- 
monia, enteric  or  any  febrile  disease  will  desquamate  more  or  less.  The 
absence  of  desquamation  does  not  prove  that  there  has  been  no  scarlet 
fever,  and  the  presence  of  more  or  less  desquamation  by  no  means  proves 
that  there  has  been  scarlet  fever.  The  presence  of  desquamation  taken  hi 
conjunction  with  a  history  of  a  sore  throat,  or  associated  with  nephritis,  will 
materially  help  the  diagnosis.  Unfortunately,  at  the  present  time  no 
bacterial  diagnosis  is  available. 

Morbid  Anatomy.— \n  the  bodies  of  those  dying  during  the  first  few  days 
of  the  disease,  no  gross  lesions  except  those  in  connection  with  the  throat 
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can  be  detected.  One  or  both  tonsils  are  ragged,  perhaps  sloughy,  the  glands 
are  enlarged,  perhaps  beginning  to  suppurate,  the  internal  organs  are  gorged 
with  blood,  there  are  minute  hjemorrhages  on  their  surfaces.  The  heart, 
liver,  and  kidneys  are  pale,  the  Peyer's  glands  are  swollen,  and  the  mucous 
membrane  of  the  intestines  injected.  If  the  child  has  survived  a  week  or 
more,  usually  septic  changes  are  present  ;  the  lungs  are  in  a  condition  of 
pneumonia  more  or  less  advanced,  which  is  secondary  to  the  sloughy  throat 
and  the  glandular  inflammation  and  cellulitis  in  the  neck  ;  marked  changes 
are  also  found  in  the  kidneys  if  the  child  has  survived  two  or  three  weeks. 
In  typical  cases  these  are  much  enlarged,  flabby,  pale  on  the  surface,  with 
minute  haemorrhages  and  injected  capillaries  ;  on  section  minute  abscesses 
may  often  be  seen  at  the  base  of  the  pyramids.  On  microscopical  examina- 
tion large  tracts  of  kidney  substance  will  be  found  infiltrated  with  leucocytes, 
and  micrococci  {Streptococci pyogenes)  will  be  detected  in  the  capillaries.  If 
death  has  been  the  result  of  post-scarlatinal  nephritis,  in  the  early  stages  the 
kidneys  will  be  gorged  with  blood  and  deeply  stained  in  consequence  of  the 
tubules  being  choked  with  casts  and  the  capillaries  distended  to  their  utmost. 
In  a  later  stage  the  kidneys  are  enlarged  and  pale,  dripping  urine  on  section, 
and  on  close  examination  it  will  be  noted  that  the  Malpighian  bodies  are 
enlarged  and  pale,  standing  out  prominently  like  grains  of  sand  dusted  on  to 
the  cortex.  On  microscopical  examination  it  will  be  found  that  the  glomeruli 
are  enlarged  in  consequence  of  containing  an  increase  in  the  number  of  their 
nuclei,  in  some  cases  fibrinous  thrombi,  and  in  a  later  stage  being  surrounded 
by  a  fibro-cellular  growth  which  completely  strangulates  them  and  produces 
complete  obstruction.  When  nephritis  is  present  the  cavities  of  the  heart 
are  found  dilated  ;  sometimes  there  is  peri-endocarditis,  peritonitis,  or 
pneumonia. 

No  specific  micro-organism  has  been  isolated  with  certainty  in  cases  of 
scarlet  fever.  Various  observers  have  isolated  a  diplbcoccus  from  the  fauces 
of  patients  with  scarlet  fever,  and  Class,  of  Chicago,  claims  to  have  inoculated 
pigs  by  means  of  this  organism  and  produced  a  disease  resembling  scarlet 
fever.  It  is  certain  that  in  scarlet  fever  there  is  a  mixed  infection  of  strepto- 
cocci of  various  varieties. 

Treatment. — As  soon  as  scarlet  fever  is  suspected,  means  must  be  adopted 
to  prevent  the  spread  of  the  disease  in  the  household  by  isolating  the  patient 
as  far  as  it  is  possible  to  do  so.  It  is  obviously  impossible  to  effect  this  in  the 
smaller  class  of  houses,  and  indeed  even  in  large  and  well-appointed  houses 
nothing  like  perfect  isolation  can  be  carried  out,  the  removal  of  the  patient  to 
a  fever  hospital  being  in  all  cases  the  wisest  course  when  it  can  be  managed. 
To  diminish  risks  of  infection  as  far  as  it  is  possible,  a  room  on  the  upper 
story  should  be  secured,  or,  still  better,  the  whole  of  the  top  landing  should 
be  devoted  to  the  patient  and  those  of  the  household  who  are  in  attendance 
on  him.  Every  article  in  the  room  which  can  be  spared,  especially  cur- 
tains, carpets,  and  other  woollen  goods,  should  be  removed,  only  retaining 
such  as  are  required  for  immediate  use.  The  bedding  should  consist  of  a 
horsehair  mattress  and  warm  but  light  coverings.  The  sick-room  should 
be  large  and  airy,  the  more  cubic  space  the  better,  provided  it  can  be  kept  at 
a  moderate  temperature,  and  all  draughts  avoided.  The  attendants  on  the 
sick  should  not  mix  with  the  other  members  of  the  household,  but  devote 
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themselves  entirely  to  the  work  of  the  sick-room.  If  there  are  children  in 
the  house  who  have  not  had  scarlet  fever,  the  question  will  arise  what  is  best 
to  be  done  with  them.  In  the  first  place,  it  is  clear  that  they  must  not  attend 
school  or  mix  with  other  children  ;  the  question  of  sending  them  away  must 
depend  upon  various  circumstances.  Remaining  at  home  unquestionably 
involves  a  risk,  and  at  any  time  so  long  as  the  house  remains  infected  they 
may  be  attacked.  Sending  them  away  involves  the  risk  of  their  being  incu- 
bating at  the  time,  and  of  conveying  the  infection  to  another  household. 
The  best  course,  if  it  can  be  taken,  is  to  send  them  away  to  some  household 
where  there  are  no  children,  and  whence  they  can  be  brought  back  if  they  are 
attacked  after  removal.  To  send  them  away  to  distant  seaside  lodgings 
could  not  be  sanctioned  under  any  circumstances  ;  it  is  better  to  run  the  risk 
of  infection  at  home,  than  have  them  sicken  away  from  home  among 
sti-angers,  and  become  the  source  of  an  outbreak  elsewhere. 

As  soon  as  the  diagnosis  of  scarlet  fever  is  made  the  child  should  be  put 
to  bed,  and  remain  there  as  long  as  there  is  fever,  or,  still  better,  for  three 
weeks,  though  this,  in  mild  cases  especially,  is  difficult  to  enforce  in  private 
practice.  In  hospital  practice  three  weeks  in  bed  is  the  ordinary  rule  ;  the 
object  of  this  being  to  obviate  the  risk  of  catching  cold,  and  it  is  better  to 
be  over-cautious  in  this  respect.  The  diet  for  the  first  few  weeks  should 
consist  largely  of  fluids  ;  it  is  most  important  that  the  digestive  organs  should 
not  be  over-taxed  and  that  the  excretory  apparatus,  especially  the  kidneys, 
should  be  active,  inasmuch  as  the  waste  products  are  increased  during  fever, 
and  the  poison  also  passes  out  of  the  body  in  this  way.  During  the  febrile 
period,  milk  and  barley  water  or  milk  and  soda  water  is  the  best  food  that 
can  be  given  ;  feverish  children  rarely  care  for  beef  tea,  and  all  jellies  and 
meat  extracts  are  unnecessary.  One  or  two  pints  of  milk  suitably  diluted 
during  the  twenty-four  hours  will  be  quite  sufficient ;  if  more  is  attempted, 
sickness  may  not  unlikely  be  produced.  Daily  sponging  with  tepid  or  cold 
water,  to  which  some  Condy's  Fluid  or  other  deodorant  is  added,  is  of  much 
service.  Hot  baths  are  useful  during  convalescence,  but  the  bath  must  be 
brought  to  the  patient's  bedside.  Whilst  desquamation  is  proceeding, 
after  the  spongings  or  warm  baths  the  skin  should  be  gently  anointed  with 
glycerine  and  starch,  weak  carbolic  oil,  or  ung.  lanolini  with  carbolic  acid  or 
eucalyptus. 

We  have  no  belief  whatever  in  the  possibility  of  rendering  the  patient 
entirely  free  from  infection  by  anointing  the  skin.  We  believe  the  infection 
of  the  disease  is  given  out  from  the  nose  and  throat  rather  than  by  the  skin. 

The  application  of  topical  remedies  to  the  throat  and  nasal  mucous 
membrane  is  frequently  a  matter  of  great  difficulty  in  children,  and  much 
adroitness  and  firmness  will  be  often  required.  In  mild  cases  where  there 
is  only  a  slight  congestion  and  swelling  of  the  tonsils,  no  local  treatment 
need  be  attempted,  except  perhaps  the  sucking  of  pieces  of  ice  or  iced  milk. 
In  older  children  the  throat  spray  may  be  used  if  the  patient  is  sufficiently 
docile,  but  young  children  are  almost  sure  to  offer  a  certain  amount  ot 
resistance  when  their  throat  is  being  attended  to,  and  under  these  circum- 
stances spraying  is  useless,  as  the  spray  is  rarely  properly  directed.  Here 
mopping  by  means  of  a  large  paint  brush  or  lint  secured  at  the  end  of  a 
piece  of  stick  will  have  to  be  resorted  to.    Irrigating  the  mouth  and  fauces 
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is  useful  in  clearing  away  the  mucus  and  septic  matters  which  are  apt  to 
accumulate.  If  there  is  free  discharge  of  purulent  matters  from  the  nose, 
gentle  irrigation  is  of  undoubted  value,  and  we  think  no  harm  can  be  done 
as  some  have  stated. 

In  selecting  an  antiseptic  which  is  to  be  used  freely  as  in  irrigating  or 
spraying,  it  is  well  to  remember  that  some  of  it  may  be  swallowed,  and  conse- 
quently it  should  not  be  very  poisonous,  while  for  mopping  or  painting  a 
caustic  or  more  active  poison  may  be  used.  In  severe  cases  the  frequent 
cleansing  of  the  throat  is  a  matter  of  great  importance  and  one  upon  which 
we  are  inclined  to  lay  much  stress  ;  it  is,  however,  often  attended  with  ex- 
hausting struggles  for  the  patient,  and  can  only  be  done  by  properly  trained 
nurses,  the  friends  rarely  having  the  necessary  skill  or  firmness.  The  actual 
antiseptic  selected  is  of  less  importance  than  the  manner  of  using  it,  the 
object  being  to  prevent  the  mucus  and  products  of  decomposition  from 
accumulating  in  the  fauces  and  being  drawn  into  the  air  passages  or  being 
absorbed.  For  syringing  the  nose  and  fauces,  a  warm  solution  of  boric  acid 
(i  in  20),  a  weak  solution  of  iodine  (2  drachms  of  the  tincture  of  iodine  to 
10  ounces),  or  solution  of  liq.  sodie  chlorinatae  (i  to  20),  answer  as  well  as 
any,  and  are  not  disagreeable.  For  mopping,  a  saturated  solution  of 
boroglyceride  in  glycerine,  a  saturated  solution  of  salicylic  acid  in  sp.  vini 
rect.,  or  glyc.  acid,  carbolici  (i  in  10)  may  be  used  with  advantage  ;  it  is 
well  to  clear  away  the  mucus  and  purulent  discharge  before  mopping  the 
fauces. 

There  is  but  little  reason  to  believe  that  the  course  of  the  fever  is  much 
influenced  by  internal  remedies  ;  in  mild  cases  a  saline  such  as  citrate  of 
potash  is  useful,  giving  it  in  doses  of  2  to  5  grs.  every  four  or  six  hours  ; 
chlorate  of  potash  is  of  doubtful  value.  In  more  severe  cases  the  treatment 
must  be  adapted  to  the  symptoms,  stimulants  being  usually  required  on 
account  of  the  depression  which  is  so  often  present.  Carbonate  of  ammonia, 
digitalis,  cinchona  bark,  separately  or  in  combination,  are  the  most  useful 
drugs.  Diarrhoea,  if  excessive,  must  be  kept  in  check  by  opium  enemata  ; 
if  moderate,  it  had  better  be  left  alone.  Sleeplessness,  headache,  delirium, 
are  best  relieved  by  an  ice  bag  to  the  head  and  full  doses  of  bromide.  We 
do  not  believe  that  biniodide  of  mercury  or  other  mercurial  salt  is  of  the 
slightest  use  in  modifying  the  seventy  of  the  attack.  It  has  failed  entirely 
in  our  hands.    (F.  46,  47.) 

When  the  temperature  continues  high,  being  104°  to  105°,  quinine  in  i  to 
3  gr.  doses,  and  repeated  packs,  so  as  to  get  the  skin  to  act,  have  appeared 
to  us  the  most  useful  form  of  treatment.  The  child  should  be  wrapped  up 
m  a  sheet  wrung  out  of  water  at  60°  and  rolled  up  in  a  blanket  for  an  hour. 
This  must  be  repeated  if  the  temperature  continues  high.  Cold  spongings 
are  also  useful.  In  the  early  stages  especially,  graduated  baths  are  of  great 
value  m  reducing  temperature  and  soothing  the  patient.  The  patient  should 
be  put  mto  a  bath  of  90°  and  the  temperature  of  the  bath  gradually  reduced 
by  the  addition  of  cold  water.  In  the  later  stages,  especially  when  there  is 
blueness  about  the  lips  and  the  heart  flagging,  more  care  is  necessary,  and 
we  have  seen  serious  depression  produced  by  a  too  long  use  of  a  cold  bath 
1  henacetin  and  antipyrin  are  not  suitable  for  serious  cases,  on  account  of 
the  depression  they  are  apt  to  produce. 
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The  hijection  of  anti-streptococcic  serum  has  been  resorted  to  by 
Marmorek  in  cases  of  scarlet  fever  of  the  septic  type,  i.e.  sloughing  throat 
and  glandular  enlargement,  and  more  recently  by  Aronson.  The  dose  of 
Aronson's  serum  is  50-80  cc,  but  it  cannot  be  said  that  any  very  satis- 
factory results  have  been  obtained. 

Moser  prepares  an  anti-streptococcic  serum  which  has  been  used  by 
Escherich  in  Vienna  with  good  results,  in  doses  of  200  cc.  injected  sub- 
cutaneously.  It  is  chiefly  given  in  the  severe  or  malignant  cases,  and  it  is 
claimed  for  it  that  in  a  few  hours  the  temperature  falls  to  normal  without 
any  collapse  occurring.  The  serum  is  prepared  at  the  Vienna  Serum  Insti- 
tute, by  injecting  into  horses  a  bouillon  culture  made  from  the  blood  of  fatal 
cases  of  scarlet  fever.  These  injections  are  repeated  week  by  week  for  many 
months  before  a  satisfactory  serum  is  obtained.  (Mosei",  'Jahrbuch  fiir 
Kinderheilkunde,'  1903.)  A  polyvalent  anti-streptococcic  serum  is  prepared 
by  Dowson  at  the  Wellcome  Research  Laboratories,  which  has  been  used 
by  Knyvett  Gordon  with  some  success. 

It  must,  however,  be  admitted  that  the  treatment  of  the  severer  forms  of 
scarlet  fever  is  disappointing  and  often  disheartening  ;  in  spite  of  the  most 
devoted  nursing,  stimulants  freely  given,  antipyretics,  liquid  nourishment  of 
all  kinds,  antiseptics  to  the  fauces,  they  go  from  bad  to  worse,  apparently  un- 
influenced by  all  that  has  been  done  for  them.  On  the  other  hand,  it  some- 
times happens  that  cases  which  at  first  are  most  unpromising  are  apparently 
saved  by  careful  nursing  and  appropriate  treatment,  and  this  fact  should 
encourage  every  effort.  In  rare  instances  sloughing  fauces  will  mend,  pneu- 
monias clear  up,  temperatures  which  have  been  high  for  two  or  even  three 
weeks  gradually  fall,  and  complete  recovery  ensue. 

The  otitis  which  so  commonly  occurs  is  usually  suppurative  from  the 
first  ;  the  tympanic  membrane  quickly  gives  way  and  a  free  discharge  follows. 
Earache  should  be  treated  by  the  instillation  of  warm  camphorated  oil  to 
which  a  drop  or  two  of  laudanum  has  been  added,  and  hot  fomentations  may 
be  applied  externally.  A  single  drop  of  glyc.  acid,  carbolici  (B.P.),  carefully 
dropped  into  the  ear  so  as  to  reach  the  membrane,  usually  gives  relief.  If, 
on  examination  with  the  speculum,  pus  is  seen  bulging  the  membrane,  an 
incision  should  be  made  ;  but  nature  usually  anticipates  the  surgeon  in  this 
matter,  and  so  quickly  that  the  operation  is  seldom  necessary,  except  in  those 
cases  where  the  membrane  fails  to  give  way  early.  The  pus  which  forms  in 
scarlet  fever  appears  to  penetrate  the  membrane  more  quickly  than  the  pus 
formed  in  non-febrile  cases.  When  a  discharge  exists,  care  should  be  taken 
to  keep  the  ear  syringed  out,  and  some  antiseptic  powder,  such  as  iodoform 
and  boric  acid,  blown  in.  The  after-treatment  of  chronic  otitis  need  not  be 
gone  into  here. 

The  preventive  treatment  of  post-scarlatinal  nephritis  consists  in  the 
greatest  care  being  taken  during  the  second  and  third  weeks  to  avoid  cold 
and  to  keep  the  skin  acting,  and  to  avoid  a  stimulating  diet  and  any  over- 
feeding. The  child  should  be  sponged  daily  or  bathed,  provided  there  is  no 
risk  of  chill;  the  diet  should  be  chiefly  fluid,  milk,  light  puddings  and  sops, 
and  the  bowels  should  be  acted  upon  if  necessary  by  laxatives  or  salines  such 
as  tartrate  of  soda  or  Glauber's  salts.  On  the  appearance  of  tilbumen  a 
smart  purge  of  senna  or  jalap  should  be  given,  and  the  child  dressed  in  a 
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flannel  night  shirt  and  placed  between  ,the  blankets,  salines  such  as  citrate 
of  potash,  liq.  ammon.  acet.,  or  tartrate  of  soda,  being  given.  The  diet 
should  consist  entirely  of  barley  water  and  of  milk,  or  at  any  rate  of  fluids. 
Hot  packs,  a  blanket  wrung  out  of  hot  water  being  used,  or  hot  vapour 
baths  given  by  means  of  Allen's  apparatus,  or  warm  baths,  are  always 
useful  in  acting  on  the  skin  and  drawing  away  the  blood  from  the  kidneys, 
and  so  relieving  the  inflammatory  congestion  present.  The  smaller  the 
quantity  of  urine  passed  the  more  vigorous  should  be  the  packs  or  baths. 
Ten  grains  of  jaborandi  leaves,  made  into  an  infusion  with  hot  water,  or 
one-tenth  of  a  grain  of  nitrate  of  pilocarpine  subcutaneously,  may  be  given 
before  the  packs  once  or  twice  a  day.  Children  bear  pilocarpine  well,  but 
its  use  requires  care  on  account  of  the  cardiac  depression  it  is  apt  to  pro- 
duce. Poultices  to  the  loins  should  be  applied  between  the  packs.  Dry 
cupping  seems  sometimes  to  be  useful  and  may  be  tried.  If  the  kidneys  fail 
to  act,  and  no  urine  or  only  a  small  quantity  is  secreted,  large  enemata  of 
warm  water  will  sometimes  give  relief,  urine  being  passed  as  the  enema  is 
being  expelled. 

During  the  course  of  a  nephritis  the  condition  of  the  heart  must  be  care- 
fully watched,  as  also  must  any  tendency  to  muscular  twitchings  about  the  face 
or  hands.  Any  attacks  of  dyspnoea  or  evidence  of  cardiac  dilatation  must 
be  met  by  the  administration  of  digitalis,  two  to  five  drops  every  two  hours. 
Solution  of  nitro-glycerine  in  drop  doses,  inhalation  of  chloroform,  or  nitrate 
of  amyl  may  be  tried  if  convulsions  supervene. 

Quarantine. — Six  weeks  at  least — better  two  months — reckoning  from 
the  first  day  of  the  fever  should  elapse  before  a  child  convalescent  from 
scarlet  fever  can  be  allowed  to  rejoin  his  companions  or  go  to  seaside 
lodgings  ;  and  not  then  if  the  desquamation  is  incomplete  or  there  is  a  dis- 
charge from  his  nose  or  ears.  In  so  important  a  matter  as  discharging  a 
convalescent  scarlet  fever  patient,  it  is  wise  to  err  on  the  side  of  caution. 

Experience  shows  that  the  scarlatinal  infection  sticks  to  the  patient  with 
extraordinary  tenacity,  as  the  number  of  return  '  cases  to  infectious  hospitals 
show.  Putting  aside  the  question  of  desquamation  (which  has  probably 
been  too  exclusively  regarded)  and  also  of  purulent  discharge  of  ears,  it 
seems  certain  that  the  infection  clings  to  scarlatinal  patients  for  a  consider- 
able period,  and  this  in  spite  of  many  carbolic  baths  and  much  head  wash- 
ing. It  seems  likely  that  the  scarlet  fever  micro-organisms  remain  in  the 
convalescent's  nose  and  throat  long  after  he  is  apparently  well,  and  if  he 
mixes  with  his  fellows  he  may  infect  them.  It  is  not  wise  to  send  a  patient 
direct  from  the  sick-room  or  hospital  ward  to  mix  with  others.  Wherever  it 
is  possible  there  should  be  a  convalescent  ward,  and  the  patient  should  spend 
many  hours  in  the  open  air  before  being  looked  upon  as  safe. 

The  question  of  length  of  quarantine  in  scarlet  fever  is  one  which  has 
given  rise  to  a  considerable  difference  of  opinion.  It  is  certain  there  is  a 
good  deal  yet  to  be  learned  about  the  organism  of  scarlet  fever,  and  the  con- 
ditions under  which  the  fever  prevails  as  an  epidemic.  It  appears  that  at 
times  children  convalescent  from  scarlet  fever  who  have  been  well  looked 
after  and  tended,  who  are  free  from  nasal  or  aural  discharge,  are  after  the 
lapse  of  six  or  eight  weeks  the  means  of  infecting  others.  On  the  other 
hand,  Dr.  Jos.  Priestly  records  that  in  consequence  of  an  outbreak  of 
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small-pox  at  Leicester,  120  children  in  various  stages  of  convalescence 
from  scarlet  fever  were  sent  to  their  homes,  and  no  secondary  cases 
occurred  at  any  of  these  homes  !  In  spite,  however,  of  such  an  experience, 
it  is  wise  to  give  ample  quarantine  after  scarlet  fever,  and  not  allow  children 
convalescent  from  this  disease  to  be  sent  to  the  seaside  or  to  school  before 
two  months  have  elapsed,  and  they  are  quite  free  from  nasal  or  aural 
discharge. 

IVIeasles 

Measles  is  an  acute  infectious  disorder  characterised  by  coryza,  cough, 
and  fever  in  the  prodromal  stage,  followed  by  a  peculiar  papular  eruption  on 
the  face  and  body. 

Measles,  like  whooping  cough,  prevails  in  widespread  epidemics,  though 
its  epidemics  are  of  shorter  duration  ;  but  sporadic  cases  are  always  occur- 
ring in  large  centres  of  population.  This  epidemic  prevalence  occurs  in  large 
cities  every  eighteen  months  or  two  years,  though  the  epidemics  differ  very 
much  in  their  extent  and  fatality. 

When  once  the  disease  enters  a  household,  or  indeed  a  city  street  or 
alley,  hardly  any  of  the  inhabitants  escape  except  perhaps  the  young  infants, 
and  those  protected  by  a  previous  attack  ;  the  chief  sufferers  are  young 
children.  When  introduced  into  the  ward  of  a  children's  hospital  the 
majority  of  those  who  are  not  protected  will  probably  be  attacked.  Infants 
under  six  months  appear  less  susceptible  than  children  over  that  age  ;  though 
infants  are  occasionally  born  with  the  rash  of  measles  on  them.^  Communi- 
ties removed  from  frequent  contact  with  civilisation,  and  where  there  has 
been  no  epidemic  prevalent  for  some  time  previously,  invariably  suffer 
severely  when  the  poison  of  measles  is  introduced,  adults  being  affected  as 
well  as  children.  The  most  notable  instance  of  this  in  recent  times  is  the 
epidemic  of  measles  in  the  Fiji  Islands  in  1875,  which  raged  for  four  months, 
40,000  natives  dying  out  of  a  population  of  1 50,000,-  equal  to  upwards  of  one 
in  every  four  of  the  population,  whereas  in  London  in  1886,  which  may  be 
taken  as  an  average  year,  the  deaths  from  measles  were  five  in  every  10,000 
living  (at  all  ages).  The  same  virulence  of  an  epidemic  may  be  seen  in  a 
lesser  degree  in  populations,  more  especially  among  children,  in  villages  or 
isolated  places  where  there  has  been  no  epidemic  for  some  time  previously. 
The  susceptibility  to  measles  is  exceedingly  great  in  unprotected  subjects  ; 
thus  Biedert,''  in  a  small  epidemic  in  an  isolated  village,  found  only  14  per 
cent,  of  the  children  who  were  unprotected  escaped  after  being  exposed  to 
the  infection.  In  the  Faroe  Islands  under  similar  conditions  in  two  epi- 
demics only  4-5  per  cent,  and  i  per  cent,  escaped.^  The  same  experience 
obtains  in  schools  and  in  the  wards  of  children's  hospitals,  where,  if  a  child 
has  been  admitted  incubating  and  remains  till  the  rash  appears,  an  epi- 
demic follows,  which  it  is  difficult  to  stop  until  nearly  all  of  the  unprotected 
have  been  attacked.  The  epidemics  are  independent  of  season,  and  occur 
in  winter  as  in  summer. 


1  Helm,  Medical  Chroiticle,  May  1890.  »  Corney,  quoted  by  Collie. 

Jahrhich  fur  Kinderheilkunde,  vol.  xxiv.  p.  94.  '  Madseii,  Panwn. 
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The  disease,  like  most  other  specific  fevers,  spreads  by  contagion,  but  the 
nature  of  this  has  not  been  satisfactorily  determined,  though  micro-organisms 
have  been  obtained  from  the  breath  and  secretions  of  patients  suffering 
from  measles  by  A.  Ransome,  Braidwood  and  Vacher,  and  Canon  and 
Pielicke,  We  have  frequently  made  cultivations  of  pus  cocci  from  the 
blood  of  patients  with  measles,  and  such  can  also  be  detected  by  staining  a 
dried  drop  of  blood. 

The  poison  is  apparently  given  off  in  the  breath  and  secretions,  and  may 
be  conveyed  to  a  distance  by  its  adhering  to  the  clothes  or  person  of  a 
nurse  or  others  coming  in  contact  with  the  sick.  The  infection,  however, 
appears  to  be  more  diffusible  or  more  readily  destroyed  than  the  poison  of 
smallpox  or  varicella,  as  rarely  if  ever  in  our  experience  is  it  introduced  into 
a  ward,  except  by  those  who  were  admitted  incubating,  it  being  unlike  variola 


ig.  61.— Temperature  Charts  of  cases  of  Measles.    »,  Rash  p: 


or  varicella  poison  in  this  respect,  infection  in  the  latter  case  appearing  to  be 
brought  in  by  visitors.  The  infection  is  known  to  be  given  out  from  the  patient 
very  early  in  the  attack-that  is,  from  the  first  appearance  of  definite 
symptoms,  as  coryza  and  fever— but  there  is  good  reason  to  believe 
that  Mr.  Vacher  is  right  in  believing  that  measles  is  infectious  during 
the  mcubative  stage,  as  well  as  during  the  febrile  and  eruptive  stages 
Several  mstances  which  point  strongly  to  this  conclusion  have  come  under 
our  notice. 

The  mortality  differs  enormously  according  to  the  circumstances  under 
which  the  attacks  develop  and  also  in  different  epidemics.  In  healthy 
children  among  the  well-to-do  class  the  mortality  is  small  ;  in  the  tuberculous 
and  wasted  children  to  be  found  in  workhouses,  hospitals,  and  among  the 
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lower  classes  the  mortality  is  enormous,  no  disease  more  certainly  being 
attended  with  a  fatal  result. 

J.  Comby  records  that  in  the  Hospice  des  Enfants  Assist^s,duringthe  years 
1882-1886,  1,575  cases  of  measles  were  treated,  with  a  mortality  of  46-2  per 
cent.  At  the  Hospital  des  Enfantes  Malades,  2,585  cases  were  treated,  with  a 
mortality  of  40-15  per  cent.  Where  a  number  of  measles  cases  are  crowded 
togetherpneumonia  of  a  malignant  type  is  apttoberife.  In  dispensary  practice 
the  mortality  is  much  less  ;  Heubner  records  in  Leipsic  600  cases  were  treated 
in  15  years  with  a  mortality  of  6-5  per  cent.  Furbinger  in  Jena,  a  mortality 
of  8  per  cent.    5,769  cases  of  measles  were  treated  in  the  patients'  homes  in 


Fig.  62.— Temperature  Chart  of  a  case  of  M casks  complicated  with  Eroncho-pneunior.ia.    *,  Ea.sh. 

connection  with  the  Dispensary  of  the  Manchester  Children's  Hospital 
between  the  years  1886  and  1904,  with  440  deaths,  making  a  mortality  of 
7-8  per  cent. 

Second  attacks  of  true  measles  are  not  uncommon.  We  know  one 
family  in  which  one  boy  has  had  a  severe  attack  of  measles  four  times,  a 
boy  and  girl  three  times  each,  and  one  girl  twice  ;  all  these  attacks  were 
severe.  In  many  cases  where  there  is  said  to  have  been  a  recurrence  of 
measles,  one  of  the  attacks  has  no  doubt  been  rubella. 

Incubation.— ^htn  inoculated  this  appears  to  be  seven  or  eight  days, 
when  contracted  in  the  usual  way  it  is  mostly  ten  to  twelve  days,  the  rash 
appearing  on  the  fourteenth  or  sixteenth  day.  During  this  period  the  child 
is  mostly  in  its  usual  health,  though  there  may  be  an  evening  rise  of 
temperature. 


Measles  SiXy  Lti2^> 

Sytnploms.    Prodrojnal  Stage.— TYi^  early  symptoms  are  those  of  a 
feverish  cold.    The  child  sneezes,  waters  at  the  eyes.^here  is  catarrh  of  the 
nasal  membrane,  with  usually  a  hard,  hacking,  or  perhaps  croupy  cough. 
Sometimes  the  symptoms  are  those  of  a  catarrhal  laiyngitis  or  bronchitis. 
The  palpebral  conjunctivas  are  suffused  and  of  a  pink  colour  from  congestion 
of  the  capillary  vessels.    In  mild  cases  there  may  be  very  little  congestion 
of  the  conjunctiva  or  catarrh.    The  child  is  feverish,  often  acutely  ill,  the 
temperature  rising  in  the  evening  a  degree  or  two  and  usually  falling  again 
in  the  morning ;  this  continues,  though  becoming  increasingly  marked,  till 
the  rash  is  fully  developed.    Sometimes  there  is  a  marked  remission  on' the 
second  or  third  day  (see  fig.  6i).    An  examination  of  the  fauces  will  show 
that  the  tonsils,  hard  and  soft  palate,  are  reddened,  and  often  distinct 
papules  or  red  points  surrounded  by  a  zone  of  congestion  are  visible  ;  in  the 
slighter  cases  these  papules  are  absent.    This  papular  rash  is  present  some 
twenty-four  to  forty-eight  hours  before  the  rash  appears  on  the  face  and 
trunk.    Koplik  has  pointed  out  that  at  this  stage— that  is  a  day  or  two  before 
the  appearance  of  the  external  rash— small  irregular  spots  of  a  bright  red 
colour  may  be  seen  on  the  mucous  membrane  of  the  cheeks  and  inside  of 
the  hps.    In  a  good  light  a  '  bluish  white  speck  '  may  be  seen  in  the  centre 
of  each  spot.    Some  observers  have  noted  the  presence  of  Koplik's  spots  in 
at  least  75  per  cent,  of  their  cases  of  measles  during  the  prodromal  stage 
We  hardly  thmk  from  our  own  experience  they  are  as  commonly  seen  as 
this.    It  IS  certam  they  may  be  overlooked,  especially  when  far  back  and 
situated  opposite  the  posterior  molar  tooth.    Comby  has  called  attention  to 
stoniatitis  as  an  early  symptom  of  measles  ;  the  gums  and  mucous  membrane 
of  the  cheeks  are  red  and  covered  in  places  with  a  thin  opaque  exudation 
I  onsillitis  IS  present  in  some  cases,  and  earache  is  common  in  the  early  stages 
Eruptive  Stage.— TY,^  characteristic  eruption  usually  makes  its  appear- 
ance at  the  end  of  the  fourth  day,  on  the  forehead,  face,  neck,  and  fauces 
Ihe  child  s  appearance  at  this  time  is  so  characteristic  that  in  well-marked 
cases  a  glance  is  sufificient  to  establish  the  diagnosis.    The  face  is  flushed 
the  eyes  red  and  watering,  there  is  a  short  cough,  the  forehead,  nose,  and 
cheeks  are  covex^d  with  crops  of  dusky  red  papules,  surrounded  by  a  zone 
of  erythema  which  contrasts  with  the  normal  skin  between  the  ^oups 
The  papules  can  be  distinctly  seen  and  felt,  and  though  nofc  '  shotty  '  to  the 
touch,  yet  they  have  often  a  distinct  feeling  of  hardness.    The  rash  on  the 
face  IS  usually  both  patdhy  and  discrete,  the  patches  being  made  up  of 
confluent  papules,  the  latter  of  small  groups  or  single  papules  arranged 

the  lest  of  the  body  is  more  or  less  covered  with  the  rash  ;  it  is  apt  to 
be  confluent  with  much  erythematous  redness  on  the  dependent  surfaces 
the  extensor  surfaces  of  the  arm  and  thigh,  the  back  and  buttons  and 
more  discrete  or  spotty  on  the  chest  and  rest  of  the  body.  By  the  fifth  or 
.xth  day  the  eruption  is  at  its  height,  and,  beginning  to  fade  fir on  the 
face  and  later  on  the  body  and  limbs,  is  followed,  especially  on  the  fat 
by  a  fine  desquamation.    By  the  seventh  or  eighth  day  the  rash  has  com 

lo;°  bv  th? ^  2  y  '""^P^f"::^'  ^^h.ch  has  probably  reached  103°  to 
105   by  the  sixth  day,  quickly  falls  to  normal  or  thereabouts,  and  the 
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headache  and  discomfort  are  gone  and  the  child  seems  greatly  relieved. 
In  severe  cases  in  weakly  children  the  crisis  may  be  accompanied  by  much 
exhaustion,  but  this  rarely  happens.  The  temperature  remaining  high 
indicates  some  complication  such  as  bronchitis  or  pneumonia  (see  fig.  62). 

Mild  or  111  defined  Measles. — Very  often  all  the  symptoms  are  milder 
than  those  just  described,  but  at  the  same  time  are  perfectly  characteristic. 
On  the  other  hand,  the  attack  may  be  so  slight  as  to  be  recognised  with 
difficulty.  There  may  be  almost  an  entire  absence  of  symptoms  in  the  pro- 
dromal stage,  or  a  temperature  only  reaching  100°  or  101  ',  the  coryza  and 
catarrh  being  insignificant,  while  the  rash  is  represented  by  ill-defined  and 
characterless  papules  about  the  neck,  back  of  the  hands,  and  thighs.  In 
other  cases  probably  the  catarrh  and  laryngeal  symptoms  are  well  marked, 
the  child  evidently  suffering  from  a  laryngitis  ;  this  is  followed  by  an  inde- 
finite mottling  about  the  neck  and  hands  as  the  laryngeal  symptoms  abate. 

Severe  and  Complicated  Measles. — Epidemics  of  measles  differ  greatly 
in  the  severity  of  the  individual  attacks.  Most  of  the  fatal  attacks  are 
characterised  by  high  fever,  dry  brown  tongue,  delirium,  and  convulsions 
due  to  an  intense  hyperaemia  of  the  internal  organs,  more  especially  the 
lungs  and  brain.  The  heart's  action  is  depressed,  the  rash  ill-defined,  the 
skin  dusky,  and  in  some  cases  markedly  petechial.  In  such  cases  death 
may  take  place  on  the  third  or  fourth  day,  or  improvement  may  commence 
at  the  end  of  a  week.  In  the  majority  of  cases  measles  threatens  life 
through  the  tendency  to  inflammation  of  the  lung:s.  The  lung  symptoms 
may  be  prominent  from  the  first,  or  the  presence  of  pneumonia  may  delay 
convalescence,  or  supervene  when  the  acute  symptoms  have  passed  away. 
In  the  former  case  the  symptoms  are  those  of  acute  broncho-pneumonia,  the 
temperature  continues  high,  perhaps  105°  or  106°,  there  is  marked  dyspnoea, 
sibilant  sounds  are  heard  over  the  whole  chest,  the  air  does  not  enter  the 
bases  freely  ;  the  rash  is  scanty,  perhaps  only  an  ill-defined  mottling  ; 
delirium  followed  by  coma  comes  on  ;  the  eyelids  become  glued  together 
with  thick  semi-purulent  secretion,  sordes  appear  on  the  mouth,  the  tongue 
is  brown  and  dry,  and  unless  improvement  takes  place  the  child  sinks. 

Instead  of  broncho-pneumonia,  the  symptoms  may  indicate  acute  capil- 
lary bronchitis  with  emphysema  and  collapse  of  lung.  The  dyspnoea  may 
become  urgent  and  threaten  life  by  asphyxia,  or  the  pneumonia  may  be  of 
the  croupous  type  with  or  without  pleurisy. 

Catarrhal  or  Membranous  taryng-itis  is  not  uncommon  in  the  pre- 
emptive stage,  or  as  the  eruption  is  receding.  Tracheotomy  may  be  re- 
quired if  the  obstruction  to  respiration  becomes  sufficient  to  threaten  life, 
but  it  must  be  borne  in  mind  that  an  amelioration  of  symptoms  generally 
takes  place  when  the  rash  appears.  In  those  cases  attended  with  mem- 
branous exudation  the  laryngitis  generally  follows  rather  than  precedes  the  . 
eruption,  ophthalmia  frequently  occurs  in  aniumic  and  unhealthy  children  ; 
corneitis  and  corneal  ulcers  may  also  be  met  with.  Glandular  enlarge- 
ments may  develop,  the  deep  cervical  gland  being  especially  involved,  as  in 
scarlet  fever  ;  abscesses  are  not  common,  otitis  is  very  common  during 
convalescence,  suppuration  taking  place  in  the  middle  ear  and  the  mem- 
brane becoming  perforated.  Diarrhoea  is  not  an  uncommon  complica- 
tion or  sequela,  especially  during  the  hot  weather,  though  by  no  means 
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exclusively  so  ;  it  is  apt  to  become  dysenteric  in  character,  mucus,  blood, 
and  hard  lumpy  feces  being  passed,  with  prolapse  of  the  bowel!  The 
health  often  remains  impaired  for  a  considerable  time  after  an  attack  of 
measles  ;  it  is  during  this  stage  that  Acute  Tuberculosis  and  Cancrum 
oris  may  arise.  The  tuberculosis  very  frequently  appears  to  take  its  rise 
from  enlarged  and  cheesy  bronchial  glands. 

Convulsions  may  occur  at  the  commencement  of  the  prodromal  stage 
or  a  few  days  later,  marking  the  onset  of  pneumonia.  In  some  few  cases 
we  have  seen  the  convulsions  followed  by  hemiplegia.  In  one  case  coming 
under  our  notice  the  convulsions  were  severe  and  followed  by  coma  for 
some  days  ;  there  was  no  paralysis,  but  some  brain  damage  was  done  as 
the  child  (aged  4  years)  did  not  speak  for  some  months  afterwards  and'his 
mtellect  was  impaired.  We  have  also  seen  attacks  of  anterior  poliomyelitis 
in  the  course  of  an  attack  of  measles,  and  in  one  case  an  obscure  ill-defined 
general  paralysis  which  finally  recovered.  Dawson  Williams,  Bruce  and 
Barlow  have  described  cases  of  myelitis  following  measles 

Dtagnosis.-K  typical  case  of  measles  with  the  rash  well  out  can  hardly 
present  any  great  difficulty  in  diagnosis.     But  inasmuch  as  measles  is 
infectious  some  days  before  the  appearance  of  the  rash,  it  is  of  importance 
to  make  an  early  diagnosis.    In  the  premonitory  stage  the  fever  may  be 
hght  perhaps  only  a  degree  or  two,  and  some  redness  of  the  coniu^cLa 

th    mo^tir'm'^srr      f""^-        ->'-^P-^^^         an  exaZadon  of 
h^T  ,  'f''^'^\J'-'f^      order  to  detect  the  presence  of  papules  on 
he  soft  palate  and  Kophk's  spots  on  the  mucous  membrane  of  ^he  cheeks 
and  hps.    In  some  cases  a  scarlet  rash  which  may  be  mistaken  for  scarle 
fever  appears  before  the  measly  rash.    The  disease  most  likely  o  be  m  s 

mtsles    (SeTR^^^^^^^^^  *f  latter  disease  closely  reseiibling  "iTd 

measles,  (bee  Rube  la.)  A  measly  rash  is  sometimes  present  in  cases  of 
eptic^mia,  where  there  is  suppuration  as  in  empyema.  Care  must  be 
taken  not  to  mistake  the  patchy  rash  sometimes  presentTn  scarlet  fTver  fn. 
measles.  An  examination  of  the  tonsils  will  usually  prevent  such  a  mistake 
though  some  of  these  cases  are  difficult  to  diagnose  ^' 
The  laryngitis  which  in  some  cases  occurs  in  the  catarrhal 

there  are  of  s™,  p'x  which  f    "  t^"""'  '°  Collie 

rhagic  case.  The  papules  in  1  „„  '  ^T-menceraent  of  a  ha^mor- 
and,  moreover,  in  a  ™„Tuem  else  ^  l"" Tf^  ^'"^  ^^otty, 

symptoms  wou  d  be  more  severe    'h^h,     f '''''' 

according  ,o  the  saZl  ^r  wouMTdSt  T'd'''  "  ='"d> 
sma,,o.,.he,nan.i^^ 

Ptmcipa,  ,esion  foL,  heing  ^^^^.^^^t:^ X^:^ 
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organs  are  gorged  with  blood,  and  minute  h;cmorrhages  are  present  on  their 
surfaces.  The  mucous  membrane  of  the  bronchi  is  intensely  congested, 
the  surface  of  the  pleura  roughened  and  perhaps  covered  with  lymph,  one 
or  both  bases  are  solid  from  catarrhal  pneumonia  ;  in  such  cases  the 
pneumonia  resembles  that  found  in  septicaemia.  In  some  instances  croupous 
pneumonia  involving  a  lobe  or  portion  of  a  lobe  may  be  present,  or  there 
may  be  patches  of  croupous  pneumonia.  At  other  times  there  is  intense 
bronchitis,  with  patches  of  catarrhal  pneumonia  and  emphysema.  In  all 
cases  of  pneumonia  following  measles  which  we  have  examined  micro- 
scopically we  have  found  fibrinous  exudation  in  the  air  vesicles,  in  spite  of 
the  pneumonia  being  apparently  of  the  catarrhal  variety.  A  fibrinous  exuda- 
tion is  sometimes  founcl  on  the  mucous  membrane  of  the  large  bowel. 

The  following  post-mortem  record  taken  from  one  of  our  note  books 
illustrates  a  malignant  case  : — 

Measles,  malignant  case ;  death. — Child  of  eleven  months;  death  on  fourth  day. 
On  removing  kings  it  is  noted  that  the  upper  lobes  are  emphysematous  on  their  surfaces ; 
in  the  lower  lobes  emphysema  alternates  with  collapse ;  on  section  there  is  intense 
injection  of  the  trachea  and  bronchi,  yellow  mucus  exudes  from  the  minute  bronchi ; 
the  lungs  are  intensely  congested,  there  are  patches  of  broncho-pneumonia  in  the  lower 
lobes. 

Treatment. — No  very  active  treatment  is  needed  during  an  attack  of 
ordinary  severity,  but  much  may  be  done  to  promote  the  patient's  comfort  and 
to  prevent  any  complications.    He  should,  of  course,  be  confined  to  bed  as 
soon  as  measles  is  suspected,  the  temperature  of  the  room  being  maintained 
at  65°  F.,  and  if  the  cough  is  hard  and  irritating  a  steam  kettle  should  be 
called  into  recjuisition  to  keep  the  atmosphere  moist.    The  diet  should  con- 
sist of  milk  diluted  with  barley  water  or  seltzer  ;  in  mild  cases  sops  or  light 
puddings  may  be  allowed.  Demulcent  drinks,  such  as  barley  water,  lemonade, 
black  currant  or  tamarind  drinks  or  jellies,  are  useful  in  allaying  the  irritating 
cough.    Frequent  spongings  with  warm  water  containing  a  weak  solution 
of  tar  or  '  sanitas  '  relieve  the  itching  and  help  to  bring  out  the  rash.  During 
the  pre-eruptive  stage,  when  there  are  high  fever,  restlessness,  cough,  and 
frequent  pulse,  small  doses  of  tr.  aconiti,  one  or  two  drops  every  two  hours 
—carefully  watching  the  effect,  especially  after  five  or  six  doses  have  been 
^iven— will  usually  be  attended  with  relief    Jelly  containing  codeia  or  small 
doses  of  Dover's  powder  may  be  given  to  relieve  the  cough.    Great  care 
should  be  exercised  during  convalescence  to  prevent  catchmg  cold,  especially 
in  those  who  are  liable  to  bronchial  catarrh,  as  the  bronchial  mucous  mem- 
brane remains  for  some  time  in  an  irritable  condition,  and  exposure  to  cold 
is  exceedingly  likely  to  give  rise  to  bronchitis  or  diarrhoea. 

In  cases  of  greater  severity,  especially  those  in  small  children  which  are 
accompanied  by  a  scanty  rash,  congestion  of  the  internal  organs,  high  tem- 
nerature,  and  broncho-pneumonia,  active  treatment  is  required.  It  is  neces- 
sary to  get  the  skin  to  act  efficiently  and  thus  relieve  the  congested  internal 
or/ans  ;  to  this  end  tepid  sponging,  hot  packs,  or  mustard  baths  may  be 
eniDloyed.  For  children  under  two  years  of  age  the  mustard  bath  is^the 
most  suitable ;  the  child  being  placed  for  three  minutes  in  a  bath  of  100  F., 
Te  table-spoonful  of  mustard  to  the  gallon  of  water  being  about  the  proper 
strength.    The  child  must  be  quickly  dried  and  put  between  blankets  ;  the 
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bath  may  be  repeated  in  a  couple  of  hours  if  necessary.  The  stimulating- 
effect  of  the  bath  upon  the  skin  is  often  of  great  service.  Linseed  poultices 
to  the  chest  are  to  be  avoided  in  the  case  of  young  children,  unless  the 
attendants  are  trained  nurses  ;  hot  fomentations  or  bran  poultices  are  pre- 
ferable in  dispensary  practice  and  in  the  hands  of  the  unskilled,  as  being  less 
heavy. 

In  older  children  the  hot  pack  is  to  be  preferred  to  baths.  In  the  early 
stages  small  doses  of  antimony,  pot.  ant.  tart.  xiTT-?^  of  ^  gi'^in,  with  some 
tartarated  soda  or  citrate  of  ammonia,  should  be  given  every  three  or  four 
hours,  but  omitted  if  there  is  nausea.  Aconite  may  be  useful,  but  it  must  be 
carefully  watched,  on  account  of  the  depression  it  is  apt  to  produce  if 
pushed  too  far.  Alcohol  in  the  form  of  whisky  or  brandy  should  be  given  if 
the  pulse  is  small  and  rapid  and  the  tongue  dry  and  brown.  If  the  cough 
becomes  loose  and  there  is  excessive  secretion  from  the  bronchi,  ammonia, 
digitalis,  and  alcohol  in  combination  should  be  given.  The  eyes,  nose, 
and  mouth  in  severe  cases  require  attention  ;  they  should  be  bathed  or 
mopped  out  with  warm  Avater  ;  if  there  are  any  aphthous  patches  in  the 
mouth  some  borax  in  dilute  glycerine  should  be  applied.  During  con- 
valescence no  medicine  answers  better  than  dilute  nitric  acid  and  bark 
or  F.  36  and  37. 

It  cannot  be  stated  with  too  great  emphasis,  that  to  overcrowd  a  measles 
ward  means  a  high  mortality.  To  admit  cases  of  measles  to  a  ward  con- 
taining patients  suffering  from  pneumonia  or  any  septic  complication  is  not 
justifiable.  The  success  attending  the  treatment  of  measles-pneumonia  in 
the  open  air,  as  practised  in  the  fever  hospitals  of  Edinburgh  and  Glasgow, 
clearly  shows  how  essential  fresh  air  is  in  the  treatment  of  such  conditions. 

Quarantine.— Wov^  long  should  quarantine  be  maintained  in  a  case  of 
measles  ?  This  is  not  an  easy  question  to  answer,  though  it  is  certain  that 
the  mfection  is  not  given  off  from  the  patient  for  so  long  a  period  as  is  the 
case  m  scarlet  fever.  In  uncomplicated  cases  hot  baths  may  be  given  as  the 
rash  begms  to  disappear  ;  they  are  useful  to  cleanse  the  skin  and  render 
the  patient  more  comfortable.  It  is  well  for  the  patient  to  keep  his  bed  for  ten 
days  and  his  room  for  three  weeks  ;  then,  if  he  is  quite  well  in  every  respect 
there  can  be  little  danger  in  his  mixing  with  his  fellows.  When  a  case  of 
measles  occurs  in  a  house,  it  is  necessary  for  the  other  children  who  have 
not  had  It  to  stop  going  to  school  or  mixing  with  other  children,  as  it  is 
probable  they  will  have  contracted  the  disease;  and  as  measles  is  infec- 
tious in  its  early  stages-if  not  during  the  incubation  period-they  may 
readily  be  the  means  of  giving  it  to  others.  For  the  same  reason  it  is  un- 
wise to  send  them  away  from  home,  though  care  should  be  taken  that  they 
do  not  come  in  contact  with  the  patient  at  home.  The  bedding  should  be 
theTllness  occupied  by  the  patient  disinfected  at  the  conclusion  of 

Rubella 

mea^Il^"V-'T  j"^^'^^'^"^  f^^^-"  closely  resembling  but  distinct  from 
measles  ,  ,t  is  for  the  most  part  a  milder  disorder  than  measles,  and  does 

roscoh  •  wS  h*""  f" "  '  suggested,  we  believe,  by  W.  Squire.    •  Epidemic 

roseola,  wh.eh  has  been  proposed,  introduces  the  ambiguous  term  of  ■  Leola.' 
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not  protect  from  it.  In  some  epidemics  it  closely  resembles  mild  scarlet 
fever. 

Etiology.— resemblance  between  these  two  diseases  is  unquestion- 
ably a  close  one,  and  there  is  little  doubt  that  not  infrequently  epidemics  of 
rubella— or  at  any  rate  sporadic  cases— are  mistaken  for  measles.  It  has, 
however,  been  clearly  shown  by  those  who  have  had  the  opportunity  of 
watching  successive  epidemics  of  infectious  diseases  in  schools  and  asylums, 
where  the  same  individuals  have  been  attacked,  that  rubella  does  not 
protect  from  either  measles  or  scarlet  fever,  nor  do  attacks  of  the  two  latter 
afford  any  immunity  from  attacks  of  rubella.  The  resemblance,  and  yet  the 
difference,  between  the  two  diseases  was  well  put  by  the  late  Dr.  West  when 
he  said  '  they  resemble  each  other  somewhat  as  varicella  and  variola— alike, 
but  not  the  same— not  twin  sisters  indeed,  but  half-sisters  at  any  rate. 
That  they  should  be  confounded  in  practice  is  not  surprising,  especially 
when  we  remember  that  measles  is  sometimes  an  extremely  slight  disease 
and  the  rash  by  no  means  characteristic.  In  mild  attacks  of  measles  the 
coryza  is  usually  slight  or  absent,  and  the  rash  little  else  than  ill- defined 
mottling. 

Rubella  occurs  in  epidemics,  sometimes  being  prevalent  and  widespread, 
as  it  was  in  this  country  during  1880  ;  at  other  times  sporadic  cases  crop  up 
and  there  appears  but  little  tendency  for  the  disease  to  spread.  As  a  result, 
rubella  has  earned  a  different  character  as  regards  contagiousness  from 
different  writers  who  have  observed  it,  some  maintaining  that  its  contagious- 
ness is  almost  m7,  and  others  that  it  is  extremely  contagious.  The  truth  is 
that  susceptibility  to  its  influence  seems  to  vary  strangely  at  different  times 
and  in  different  places  in  a  way  which  it  is  difficult  to  account  for.  Thus  in 
one  locality  there  may  be  an  epidemic  prevalent  ;  an  individual  goes  to 
another  while  incubating,  he  suffers  from  an  ordinary  attack  and  the  disease 
does  not  spread,  though  he  comes  in  contact  with  many  individuals.  There 
is  little  doubt,  however,  that  rubella  has  been  confounded  with  some  of  the 
non-specific,  non-contagious  forms  of  roseola  or  rose  rash.  Age  does  not 
seem  greatly  to  influence  predisposition,  infants,  children,  and  adults  suffer- 
ing alike  ;  indeed,  in  some  epidemics  adults  suffer  more  in  proportion  to 
their  numbers.  Thus  in  an  epidemic  in  the  Children's  Hospital  observed 
by  Dr.  Hutton  and  ourselves,  out  of  twenty-seven  cases,  eight  were  those  of 
lady  probationers  or  '  sisters,'  and  nineteen  of  children  ;  so  that  the  adults 
suffered  far  more  largely  in  proportion  to  their  numbers,  though  there  can 
be  no  doubt  that  the  nurses  came  in  contact  with  those  suffering  from  the 
disease  much  more  than  the  children.  Considering  how  much  rarer  a  dis- 
ease rubella  is  than  measles,  it  would  appear  that  a  smaller  number  of 
individuals  who  are  unprotected  by  a  previous  attack  are  susceptible  to  its 
influence  than  is  the  case  with  measles. 

The  relationship  of  rubella  to  measles  and  scarlet  fever  is  an  interestmg 
question,  and  while  very  few  believe  it  to  be  a  hybrid  disease,  the  attack 
resulting  from  the  reception  by  the  patient  of  both  scarlatinal  and  measles 
poisons,  yet,  considering  the  close  resemblance  which  it  bears  to  measles, 
there  is  nothing  inherently  improbable  in  the  idea  that  the  resemblance  is 
something  more  than  coincidental,  that  the  poisons  may  have  been  derived 
from  one  another  or  from  the  same  stock  at  some  distant  epoch,  and  have 
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become  modified  by  being  cultivated  under  different  conditions.  It  is  inter- 
esting to  note  that  some  observers  assert  that  the  character  of  an  epidemic 
becomes  modified  in  the  direction  of  either  measles  or  scarlet  fever  if  either 
of  these  is  prevailing  at  the  same  time. 

Incubation. — There  has  been  some  uncertainty  about  the  length  of  the 
incubation  period.  The  common  period  is  from  two  to  three  weeks,  as  observed 
both  by  W.  Squire  and  Lewis  Smith.  In  three  cases  coming  under  our  own 
observation  the  time  appeared  to  be  sixteen,  seventeen,  and  eighteen  days 
respectively. 

Premonitory  Stage. — In  children,  as  a  rule,  no  prodromal  symptoms  are 
observed,  the  rash  being  the  first  thing  to  be  noticed.  In  adults,  who  are 
able  to  describe  their  feelings,  complaint  is  made  of  weariness,  headache,  and 
backache  for  twenty-four  hours  before  the  appearance  of  the  rash.  There 
may  be  vomiting,  coryza,  slight  sore  throat,  or  a  tingling  sensation  of  the 
skin  of  the  face.  Another  noteworthy  symptom  sometimes  present  is  the 
enlargement  of  the  superficial  lymphatic  glands  situated  along  the  posterior 
edge  of  the  sterno-mastoid,  or  the  submaxillary  and  occipital  glands  are 
tender  as  well  as  slightly  enlarged,  and  give  rise  to  a  certain  amount  of 
stiffness  of  the  neck.  On  the  other  hand,  it  is  by  no  means  uncommon  even 
in  adults  that  the  discovery  of  a  rash  is  the  first  thing  to  call  attention  to  the 
attack. 

Exanthematous  Stage.— rash  usually  appears  first  on  the  face,  and 
consists  of  indistinct,  ill-defined  papules,  forming  irregular  patches  'of  a 
rose-red  colour,  which  shade  away  into  the  colour  of  the  skin  ;  there  may 
be  simply  erythematous  blotches."  The  patches  of  confluent  papules  vary' 
much  in  size  and  shape,  many  perhaps  consisting  of  only  a  few  papules 
grouped  together  ;  sometimes,  on  the  contrary,  the  whole  face  is  of  a  red 
colour.  The  rash  is  usually  also  abundant  on  the  neck,  chest,  back,  but- 
tocks, and  flexor  surfaces  of  the  arms  and  thighs  ;  in  these  situations' it  is 
usually  less  confluent  and  patchy  than  on  the  face,  the  rash  consisting  of 
groups  of  papules  or  of  single  papules.  Occasionally  the  confluence  of  the 
papules  and  the  erythema  which  surrounds  them  gives  rise  to  the  suspicion  of 
scarlet  fever,  especially  to  that  form  in  which  the  rash  is  patchy  on  the  limbs 
the  rash  bemg  more  or  less  typical  of  rubella  in  one  part  of  the  body  and 
resembling  scarlet  fever  in  another.  Rubella  rashes  undoubtedly  vary  con- 
siderably, especially  in  the  confluence  of  the  papules  ;  as  a  rule,  the  colour 
IS  of  a  rose-red  when  it  first  comes  out,  being  of  a  brighter  colour  than 
measles  ;  the  papules  do  not  so  constantly  arrange  themselves  in  crescents 
and  they  are  less  distinct  than  the  measles  papules.  The  rash  is  usually  most 
intense  on  the  second  day,  but  remains  visible  for  three  or  four  days  •  bv 
the  end  of  this  time  it  has  mostly  faded,  often  leaving  more  or  less  staining 
of  the  skm  and  a  light  branny  desquamation.  The  rash  frequently  gives 
enlarged""''^'  ^'^'^^^'^        inguinal  glands  become 

_  The  course  of  the  attack  may  be  feverless,  though  usually  there  is  a  slight 
rise  of  temperature,  the  highest  being  on  the  second  day,  99°  to  100°  •  in  rare 
d^^;;!;?'"  ^^^^^^^"^^  become';'n'ormal  as  Z  la'h 
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Hypenumia  of  the  conjunctiva  and  fauces  exists  in  many  cases,  but  it  is 
rarely  as  marked  a  feature  of  the  attack  as  it  is  in  measles.  Sometimes  a 
dryness  and  soreness  of  the  throat  in  swallowing  is  complained  of,  with  more 
or  less  catarrhal  tonsillitis. 

While  such  may  be  taken  as  a  typical  attack,  it  must  be  acknowledg-ed 
that  the  attacks  of  this  exanthem  vary  greatly  in  intensity,  and  the  rash  may 
be  too  ill  defined  to  admit  of  a  positive  diagnosis.  In  some  rare  cases,  such 
as  those  described  by  Dr.  Cheadle,  the  course  of  the  disease  is  that  of  a  serious 
illness,  with  marked  implication  of  the  larynx  and  bronchi,  the  cough  being 
incessant  and  crouplike.  In  two  of  these  broncho-pneumonia  supervened,  in 
several  others  earache  was  a  prominent  symptom.  On  the  other  hand,  cases 
may  occur  of  the  mildest  form,  so  wanting  in  character  both  as  regards  rash 
and  coryza,  that  they  may  be  looked  upon  as  of  a  doubtful  nature  and  perhaps 
forgotten,  and  only  when  they  are  succeeded  by  more  typical  cases  does 
their  character  become  clear. 

Complications  and  Segue  Ice. — There  are  usually  none  ;  in  the  more  severe 
cases  catarrhal  disorders,  such  as  coryza,  tonsillitis,  and  broncho-pneumonia 
may  complicate  and  succeed  the  attack.  The  prognosis  is  favourable  ;  the 
disease  is  probably  never  fatal  in  healthy  children  ;  in  epidemics  in  hospitals, 
where  it  attacks  children  already  suffering  from  and  much  reduced  by 
pulmonary  affections,  it  has  appeared  to  be  the  immediate  cause  of  a  fatal 
result.  Even  in  healthy  children  the  health  may  remain  below  par  for 
some  time  afterwards. 


Incubation. 
Premonitory  fev. 
Prodromal  sym- 
ptoms. 


Tonsillitis. 
Rash. 


Desquamation. 
Temperature. 


Rubella 


14  to  21  days. 
I  day. 

Often  none.  Sometimes 
enlarged  glands, 
weariness  and  slight 
coryza. 

Slight  tonsillitis. 

Appears  on  the  first  or 
second  day.  Con- 
sists of  indistinct 
papules  of  a  rose-red 
colour  confluent  on 
the  face,  usually  dis- 
crete on  the  limbs, 
buttocks,  and  thighs. 
Often  fades  from  the 
face  before  it  is  fully 
developed  elsewhere. 
Often  much  itching. 

Desquamation  absent 
or  only  very  fine 
braimy  scales. 

Often  normal  through- 
out, rarely  above 
100°  F. 


Measles 


8  to  12  da3's. 
3  to  4  days. 
Sneezing,  coryza, 
headache,  cough. 


Usually  none. 

Appears  on  the 
fourth  or  fifth  day. 
Consists  of  conflu- 
ent papules  of  a 
dusky-red  colour 
on  the  face,  and 
groups  of  papules 
often  in  a  crescen- 
tic  form  on  the 
trunk  and  limbs. 


Desquamation  ab- 
sent or  only  in  fine 
scales. 

Fever  always  pre- 
sent, sometimes 
high,  reaches  its 
ma.ximum  when 
the  rash  is  fully 
out,  then  falls. 


Scarlet  Fever 

2  to  5  days. 
I  day. 

Vomiting,  headache, 
sore  throat. 


Tonsillitis  well 
marked. 

A  diffuse  punctiform 
red  rash  comes 
over  neck,  trunk, 
and  limbs — may 
be  patches  on  the 
extremities. 


Desquamation  usu- 
ally free. 

Fever  always  pre- 
sent, mostly  high, 
disappears  as  the 
rash  fades. 


Rubella — '  The  Fourth  Disease ' 
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Diagnosis. — Rubella  may  at  times  be  mistaken  for  some  of  the  anomalous 
erythematous  or  roseolous  rashes  from  which  children  suffer  from  various 
causes,  especially  indigestible  food  ;  but  there  is  usually  no  fever.  In  single 
cases  diagnosis  may  be  difficult,  but  the  fact  that  rubella  prevails  in  epidemics 
often  assists  in  making  a  diagnosis.  The  diagnosis  between  measles  and 
rubella  in  an  individual  case  is  at  times  impossible  ;  often  it  is  difficult, 
inasmuch  as  it  must  be  admitted  that  there  is  no  one  characteristic  symptom 
of  rubella,  and  moreover  the  rash  differs  in  different  cases.  The  differences 
between  typical  cases  of  rubella,  measles,  and  scarlet  fever  are  shown  in 
the  table  on  p.  296. 

Treatment. — Every  case  of  rubella  and  every  suspicious  case  should  be 
carefully  isolated,  and  confined  to  one  room,  if  not  to  bed.  The  diet  should 
consist  largely  of  fluids  and  slops.  A  simple  saline  such  as  citrate  of  potash 
may  be  given,  and  other  symptoms  must  be  treated  as  they  arise. 

Quarantine.— patient  should  be  isolated  for  at  least  three 
weeks  ;  better  if  four  weeks  elapse  before  he  is  allowed  to  rejoin  his  com- 
panions. 


'  Tbe  Fourtb  Disease 


It  is  universally  admitted  that  there  is  a  mild  febrile  disease  accompanied 
by  a  diffuse  red  rash  which  closely  resembles  mild  scarlet  fever,  and  may 
readily  be  mistaken  for  it.  There  is  no  general  agreement  of  opinion  as  to 
whether  this  febrile  disorder  is  merely  a  variety  of  rubella  or  whether  it  is  a 
separate  disease  which  '  mimics '  scarlet  fever,  as  rubella  does  measles  or 
varicella  does  variola.  Some  observers  have  reported  epidemics  of  rubella 
in  which  the  majority  of  cases  have  been  of  the  more  common  measly  type, 
while  a  few  cases  have  closely  simulated  mild  scarlet  fever.  On  the  other 
hand,  Dr.  Dukes  has  observed  epidemics  of  the  latter  type,  and  he  believes 
that  it  is  not  a  variety  of  rubella,  but  'breeds  true,'  and  he  has  provisionally 
called  it  '  the  fourth  disease.' 

Our  own  experience  of  epidemics  has  been  that  these  two  diseases  or 
varieties  of  disease  have  occurred  separately  and  not  together.  Some  years 
ago  we  were  much  puzzled  by  finding  that  a  number  of  what  were  apparently 
mild  cases  of  scarlet  fever,  when  admitted  to  a  scarlet  fever  ward,  developed 
scarlet  fever  a  few  days  after  admission.  Shortly  after  we  noted  a 
number  of  patients  coming  to  the  out-patient  department  with  diffuse  red 
rashes,  who  were  not  ill,  but  who  had  been  brought  on  account  of  the  rash 
It  soon  became  apparent  that  there  was  an  extensive  epidemic  of  a  disease 
closely  resembhng  mild  scarlet  fever,  but  not  protecting  from  it.  We  have 
seen  several  such  outbreaks.  Dr.  Dukes  has  described  several  epidemics 
in  a  public  school ;  the  initial  symptom  in  some  of  the  cases  was  vomiting 
he  fauces  were  reddened,  and  the  conjunctiva  injected.  The  cervical 
lymphatic  glands  were  often  enlarged  and  tender,  more  especially  the  post 

T^n:T^T"^  ^T^-  '^'^  ^^'^^  ^       ^^y^'  succeeded  by  fine 

aesquamation  ;  the  temperature  is  rarely  more  than  98°-ioo°  F 

descHmll^n  n"^'"f  '''f  ^P'^'"'''  ^  ^^^^^^^  answering  to  the  above 
dfstiZ  2^^^^^  '^•?  ^^"7  ^^'^  '^'^^  ^^^^^^^  f^^^'-'  indeed  would  not  be 
distinguished  from  it  with  certainty.    In  any  epidemic  of  scarlet  fever  there 
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would  probably  be  typical  cases  with  tonsillitis,  high  temperature,  copious 
rash,  &c.,  which  would  settle  the  diagnosis,  though  others  might  be  mild. 
Should  nephritis  follow  an  attack,  it  would  almost  certainly  suggest  that  the 
febrile  attack  had  been  scarlet  fever. 

The  whole  question  is  still  far  from  settled,  and  is  surrounded  with 
difficulty. 

Dr.  Dukes  observed  cases  in  which  the  incubation  varied  from  9  to  21 
days  ;  our  own  impression  is  that  in  the  'fourth  disease'  it  is  somewhat  less 
— namely,  7  to  9  days. 


CHAPTER  XV 


THE  SPECIFIC  FEVERS — continued 


Blphtberla 


Diphtheria  is  an  infectious  disorder  which  is  characterised  by  the  for- 
mation of  a  fibrinous  exudation  on  mucous  surfaces  or  abraded  skin,  due  to 
the  growth  of  a  specific  bacillus  ;  it  is  usually  accompanied  by  fever  and 
albuminuria,  and  frequently  followed  by  paresis  of  various  muscles.  At  the 
very  threshold  of  the  subject  it  may  be  as  well  to  attempt  to  clear  the  ground 
by  asking— Are  we  to  consider  all  fibrinous  exudations  which  have  the 
characters  of  a  '  false  membrane '  as  evidence  of  the  presence  of  diphtheria  ? 
Is  diphtheria  always  accompanied  by  a  'false  membrane'?  Both  these 
questions  must  be  answered  in  the  negative.  Recent  obser\'ations  clearly 
show  that  other  micro-organisms  besides  the  D-bacillus  are  capable  of  pro- 
ducing fibrinous  exudations  on  the  fauces,  and,  moreover,  the  D-bacillus  has 
been  demonstrated  in  the  secretions  taken  from  non-membranous  sore 
throats.  Still,  we  must  admit  that  membranous  exudations  are  usually 
diphtheritic,  and  that  diphtheria  is  not  often  present  in  the  absence  of 
'false  membrane.'  It  is  quite  certain,  however,  that  the  D-bacillus  may  be 
found  in  normal  throats. 

That  diphtheria  is  a  highly  contagious  disorder  is  made  certain  by  very 
definite  evidence  ;  it  is  a  matter  of  common  experience  that  the  disease 
passes  from  patient  to  nurse,  from  one  patient  to  another  in  the  wards  of  a 
hospital,  and  from  a  sick  child  to  its  playmates  or  parents  in  private  houses 
It  IS  certain  also  that  the  infection  can  be  conveyed  from  the  sick  to  the 
healthy  by  means  of  a  third  person,  the  bacilli  travelling  on  the  clothes,  on 
the  hands,  or  m  the  secretions  of  the  mouth  of  the  latter.  The  occurrence  of 
diphtheria  in  the  families  of  medical  men  attending  cases  of  diphtheria  is  a 
proof  of  this.  Direct  inoculation  has  taken  place  accidentally  by  means  of 
small  pieces  of  membrane  or  the  secretions  entering  the  mouth,  as  in  sucking 
a  tracheotomy  wound  ;  false  membrane  has  formed  within  twenty-four  hours 
of  an  operation  at  the  seat  of  the  wound.  The  disease  is  often  spread  in 
schools  and  families  by  individuals,  who  are  not  ill  enough  to  be  in  bed 

fs^mn;  i'  '"f ^^^^  ^'^^        unrecognised  diphtheria.  There 

IS  ht tie  doubt  also  that  the  disease  has  been  transferred  from  animals  to 

s^e  t^e  W  ^'^^^^^y  f^'-  "^^^y  months  out- 

surlical  t""'"^!.  '  '^"'"^        ^''^^'^^^      ^^«^hes,  bed-linen,  or  on 

surj^.cal  instruments.    It  is  a  popular  notion  that  there  is  a  close  connection 
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between  diphtheria  and  sewer  gas,  and  sanitary  faults  in  houses  are  fre- 
quently credited  with  being  the  cause  of  outbreaks  of  diphtheria  ;  it  is  quite 
possible  that  sewer  gas  may  give  rise  to  a  non-specific  sore  throat  which 
may  form  a  suitable  soil  for  the  development  of  the  D-bacillus. 

Diphtheria  occurs  in  epidemics,  but  it  is  also  endemic  in  some  cities  and 
rural  districts.  It  is  constantly  present  in  large  cities  as  lierlin,  Paris,  and 
New  York,  and  in  some  rural  districts  in  this  country.  In  its  distribution 
and  in  the  varying  character  of  its  epidemics  it  is  one  of  the  most  mysterious 
diseases  with  which  we  are  acquainted,  and  there  is  much  about  it  which 
requires  continued  investigation.  In  this  country  until  recently  it  has  been 
more  common  in  the  rural  than  in  the  urban  districts,  though  it  appears  at 
the  present  time  to  be  more  common  in  our  large  towns  than  formerly. 
It  is  especially  prevalent  in  the  south-eastern  and  eastern  rural  districts, 
while  some  others  appear  to  escape  almost  entirely.  It  makes  its  appear- 
ance at  times  in  isolated  farmhouses,  or  villages  remote  from  other  habi- 
tations, and  this  circumstance  has  suggested  the  idea  that  possibly  the 
infective  particles  have  been  conveyed  thither  by  means  of  the  wind  (Airy). 
It  has  occurred  in  Central  Africa  far  away  from  any  source  of  infection. 
But  in  connection  with  these  singular  cases  we  must  remember  that  the 
D-bacillus  retains  its  vitality  for  many  months  under  suitable  conditions, 
and  may  be  conveyed  any  distance  on  clothes  or  other  articles,  and  thus 
infect  persons  long  distances  away  from  the  original  source  of  the  infection. 

No  age  is  exempt  from  its  attacks,  but  children  between  the  ages  of  two 
and  eight  years  are  most  often  attacked,  and  children  of  these  ages  more 
readily  succumb  than  do  older  children.  The  disposition  to  diphtheria 
seems  to  run  in  families,  members  of  the  same  family  being  attacked  in 
quick  succession  or  at  variable  intei'vals. 

The  parts  which  are  most  often  attacked  are  the  fauces,  nasal  mucous 
membrane,  laiynx  and  trachea,  glans  penis  and  vulva  ;  less  often  some  wound 
or  eczematous  skin.  The  bacillus  enters  the  mouth  in  either  air  or  food, 
and  if  conditions  are  favourable  for  its  development  the  growth  of  the 
bacillus  commences,  and  membrane  forms  on  the  tonsils  and  soft  palate. 
In  what  these  favourable  conditions  consist  it  is  difficult  to  say.  Cer- 
tainly a  slight  sore  throat  or  laryngeal  catarrh  often  precedes  an  attack 
of  diphtheria,  and  it  is  very  probable  that  any  injury  to  the  epithelium  or  a 
catarrhal  state  may  afford  a  suitable  soil  for  the  development  of  the  bacillus. 
We  have  known  instances  in  which  nasal  diphtheria  has  supervened  m  a 
case  of  chronic  ozsena,  while  other  children  exposed  to  infection  at  the 
same  time  were  not  attacked.  The  fatality  of  different  epidemics  varies 
strangely  ;  sometimes  whole  families  are  swept  away,  as  in  the  epidemic 
described  by  Trousseau  in  Sologne  ;  thus  in  one  farm,  where  the  residents 
numbered  eighteen,  only  two,  the  father  and  a  servant  girl,  survived.  The 
infection  seems  to  vary  in  intensity,  at  times  and  under  certain  conditions 
becoming  attenuated,  at  other  times  resuming  its  virulency.  The  mortality 
has  been  reduced  by  at  least  one  half  since  the  introduction  of  antitoxin. 
Thus  the  mortality  from  diphtheria  in  the  hospitals  of  the  Metropolitan 
Asylums  Board  was  30-4  per  cent,  in  1893  and  29-2  per  cent,  in  1894;  't 
gradually  fell  after  the  introduction  of  antitoxin  in  1895  to  I5'5  per  cent,  in 
1898  (Goodall). 
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Morbid  Anatomy  and  Pathology. — The  membranous  exudation  which  is 
present  in  diphtheria  is  of  a  whitish-grey  colour,  and  when  first  formed  is 
firmly  adherent  to  the  tissues  beneath  it.  It  is  in  some  cases  rather  yellowish 
than  white  ;  in  malignant  cases  it  is  frequently  brown  from  being  stained 
by  broken-down  blood.  In  a  few  days  more  or  less  the  membrane  becomes 
loosened  from  its  attachment  and  can  be  removed  by  means  of  a  brush  ;  if 
forcibly  removed  it  leaves  a  raw  surface,  which  quickly  becomes  again 
covered  with  membrane.  Speaking  generally,  membrane  adheres  more 
firmly  and  is  less  easily  detached  from  the  mucous  membrane  of  the  tonsils 
and  soft  palate  than  from  the  larynx  and  trachea. 

If  a  thin  section  of  a  piece  of  membrane  adhering  to  the  soft  palate  be 
stained  with  methyl  blue,  and  examined  with  a  moderately  high  power,  it 
will  be  seen  that  the  membrane  consists  of  a  fine  network  of  fibrin  with 
epithelial  cells  and  leucocytes  in  the  meshes  ;  beneath  the  membrane  the 
papillae  and  connective  tissue  of  the  deeper  layers  of  the  mucous  membrane 
are  infiltrated  with  leucocytes.  Loeffler's  D -bacilli  are  usually  in  little  balls 
or  masses  embedded  in  the  superficial  layers  of  the  false  membrane  ;  in 
some  cases  they  may  be  seen  in  the  deeper  part  of  the  membrane  or  beneath 
it.  Unlike  the  anthrax  bacillus,  the  D-bacillus  remains  local,  and  does  not 
penetrate  into  the  tissues  or  enter  the  blood.  The  D-bacillus  is  a  non-motile 
little  rod  about  the  length  of  the  tubercle  bacillus,  but  thicker,  so  that  when 
several  are  joined  together  they  look  at  first  sight  not  unlike  streptococci. 
When  fully  developed  the  ends  of  the  bacilli  are  darker  and  thicker  than 
their  central  portions  ;  sometimes  only  one  end  is  enlarged.  Two  are  often 
joined  together.  They  vary  considerably  in  shape  and  size,  according  to 
then-  age  and  the  conditions  under  which  they  have  grown  ;  thus  the  '  long 
bacillus '  and  the  '  short  bacillus '  are  sometimes  spoken  of ;  it  would  be 
unsafe  to  say  that  the  presence  of  the  short  variety  means  a  mild  attack  of 
the  disease. 

Recently,  chiefly  by  French  authors  (Roux,  Yersin,  Barbier,  Sevestre) 
the  micro-organisms  which  are  found  associated  with  the  diphtheritic  bacilli 
have  been  carefully  studied.  The  most  important  association  is  with  strepto- 
cocci, the  strepto-diphtheria  of  French  authors;  these  cases  correspond  with 
the  septic  cases  of  scarlet  fever,  to  which,  indeed,  they  have  a  close  re- 
semblance The  presence  of  streptococci  in  considerable  numbers  notably 
increases  the  virulence  of  the  attack.  Staphylococci  (aureus  and  albus)  are 
frequently  associated  with  the  D-bacilli ;  the  attack  is  usually  more  benign  than 
when  streptococci  are  present.  Pneumococci  (Frankel),  Coli-bacilli,  Proteus 
bacilh  may  also  be  present,  the  latter  in  gangrenous  diphtheria.  The  chemistry 
of  the  membranes  and  the  poisons  formed  in  the  exudations  and  in  the  blood 
have  been  studied  by  Roux  and  Yersin,  and  more  recently  by  Sidney  Martin 
t^lTT  °f  T  .^y-Wished  the  fact  that  during  the  growth  of  the  bacilH 
toxms  are  formed  which  act  as  virulent  poisons  on  the  system.  Similar 

Snr"/""'Vv ^^^^'^^^^^  -  serum  or  in 

fhe  W  ir  h       ^""^  ""^^'^"t  fluids  in  which 

Tlrf  T  l^''^  ^'^^  ^^^^  ^^^^  separated  by  filtration 

mj  cted  subcutaneously  into  guinea  pigs,  death  takes  place  with  symptoms 

into  rlhT'r ^T"'r^""''  ^^^^^  -^re  employed  and'^mfected 

•nto  rabbits,  and  a  fatal  result  did  not  take  place,  a  paralysis  was  often  Iff 
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The  poison  appears  to  give  rise  to  degeneration  of  the  tissues  ;  there  are 
changes  in  the  Hver  cells,  the  muscular  fibres  of  the  heart  and  other  organs, 
and  the  smaller  motor  and  sensory  nerves.  In  the  peripheral  nerves  the 
white  substance  of  Schwann  undergoes  degeneration,  and  in  places  disap- 
pears ;  the  axis  cylinder  is  also  affected,  but  in  less  degree.  It  is  this  peri- 
pheral degeneration  of  the  nerves  which  is  the  cause  of  the  paralysis  so  often 
noted  after  an  attack  of  diphtheria.  The  blood  is  profoundly  altered,  and  its 
coagulability  interfei-ed  with  ;  hence  the  haemorrhages  and  purpuric  condi- 
tion seen  in  malignant  cases  of  diphtheria.  The  cause  of  the  albuminuria  is 
uncertain  ;  it  may  be  caused  by  the  altered  state  of  the  blood,  or  be  due  to 
the  fatty  degeneration  which  the  renal  epithelium  undergoes  ;  the  amount 
of  albumen  present  is  in  most  cases  a  correct  index  of  the  severity  of  the 
attack. 

From  the  above  facts  it  would  appear  that  the  D -bacillus  is  the  primary 
infective  agent,  and  that  during  its  growth  it  gives  rise  to  the  fibrinous 
exudation  ;  at  the  same  time  a  ferment  is  formed  resembling  pepsine  which 
is  capable  of  digesting  proteids.  This  proteid  digestion  goes  on  both  in  the 
membranous  exudation  and  also  in  the  blood,  albumoses  being  formed, 
which  play  the  part  of  virulent  poisons,  giving  rise  to  rapid  tissue  degeneration 
and  serious  changes  in  the  blood. 

The  relation  between  the  diphtheria  of  man  and  that  of  the  domestic 
animals  is  interesting  and  important.  Some  of  our  domestic  animals  appear 
to  suffer  not  infrequently  from  diphtheria,  and  may  be  the  means  of  giving 
rise  to  epidemics  of  human  diphtheria.  The  observations  of  Klein  ^  have 
shown  that  diphtheria  may  be  communicated  to  cows  by  subcutaneous 
injections  of  cultivations  of  bacilli  from  the  membrane  taken  from  cases  of 
human  diphtheria.  A  soft  tender  swelling  foi-ms  at  the  seat  of  the  injection, 
and  in  some  cases  at  least  a  number  of  pimples  appear  on  the  udders,  which 
pass  through  the  stages  of  pustules  and  ulcers.  The  cows  suffer  more  or 
less  from  fever,  and  an  extensive  loss  of  hair  takes  place.  During  the 
eruptive  stage  the  milk  of  some  of  the  cows  was  found  to  contain  numerous 
diphtheria  bacilli.  In  at  least  two  epidemics  of  diphtheria  in  which  the  milk 
coming  from  a  certain  dairy  was  suspected  of  being  the  cause,  it  was  found 
on  examination  of  the  cows  that  they  were  suffering  from  an  eruptive  dis- 
order on  their  udders  similar  to  that  produced  in  those  cows  which  had  been 
inoculated.  Diphtheria  has  been  produced  by  Klein  in  cats  by  feeding  them 
with  cultures  of  the  D-bacillus  in  milk,  and  epidemics  of  diphtheria  have  been 
observed  in  cats.  Guinea  pigs  are  the  most  susceptible  of  all  the  domestic 
animals.  Fowls  suffer  from  membranous  croup  which  closely  resembles,  but 
is  not  identical  with,  human  diphtheria. 

pnaryngeal  Diphtheria.— The  tonsils,  uvula,  and  pillars  of  the  fauces 
are  the  favourite  sites  for  the  false  membrane  in  diphtheria,  and  in  by  far 
the  greater  number  of  cases  occurring  in  practice  these  parts  are  affected  ni 
the  first  instance.  The  attack,  unlike  scarlet  fever,  usually  begins  insidiously. 
The  friends  notice  that  the  child  is  ailing,  it  does  not  care  for  its  toys,  it  is 
peevish  and  fretful,  and  towards  evening  is  feverish.  Perhaps  there  is  some 
glandular  enlargement  at  the  angles  of  the  jaw,  or  a  discharge  from  the 

1  Twentieth  Annual  Report  of  the  Local  Government  Board. 
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nose,  or  the  child  is  heavy  and  drowsy.  In  older  children  thei-e  is  usually 
some  complaint  of  sore  throat  or  difficulty  in  swallowing  ;  the  child  feels  cold 
and  shivery,  and  sits  over  the  fire  trying  to  keep  itself  warm.  An  examination 
of  the  fauces,  if  made  within  a  few  hours  of  the  first  symptoms,  may  show 
nothing  very  distinctive  ;  there  may  be  some  swelling  and  excessive  redness, 
with  some  whitish  or  yellowish  exudation  in  points 'or  patches,  but  it  may  be 
quite  impossible  to  decide  whether  the  case  is  one  of  diphtheria,  scarlet 
fever,  or  other  form  of  tonsillitis.  Usually,  however,  within  twenty-four  hours 
of  the  commencement  of  the  illness,  patches  of  membranous  exudation  may 
be  seen  on  the  inner  surfaces  of  the  tonsils  or  soft  palate  ;  these  are  whitish 
or  grey  and  opaque,  adhering  firmly  to  the  surface  so  that  they  cannot  be 
removed  by  brushing.  If  removed  by  forceps,  a  raw  bleeding  surface  is  left  ; 
a  piece  of  membrane  when  removed  is  seen  to  be  tough  and  firm,  differing 
from  the  soft  cheesy  material  which  is  present  in  scarlet  fever  or  tonsillitis. 

The  temperature  is  rarely  high,  being  mostly  101°  to  103°  F.  ;  the  evening- 
temperature  being,  as  a  rule,  a  degree  or  two  higher  than  the  morning  tem- 
perature. In  a  day  or  two,  if  not  from  the  first,  membranous  exudation  may 
be  seen  on  the  uvula  or  the  pillars  of  the  fauces,  though  the  tonsils  may  be 
from  first  to  last  the  only  part  affected.  The  nasal  mucous  membrane  is  apt 
to  join  in  the  inflammatory  process  ;  a  semi-purulent,  often  bloody,  discharge 
makes  its  appearance  at  the  nostrils  ;  the  child  makes  a  snoring  noise  when 
asleep,  on  account  of  the  obstruction  caused  by  the  swelling  of  the  mucous 
membrane  and  the  excessive  secretion.  An  examination  of  the  urine  during 
the  first  day  or  two  may  be  negative  as  far  as  albumen  is  concerned,  but  if 
a  daily  examination  be  made,  in  the  great  majority  of  cases  albumen  vary- 
ing in  amount  from  a  trace  to  one-half  will  be  found. 

During  the  next  few  days  fresh  patches  of  membrane  make  their  appear- 
ance on  the  fauces,  the  older  ones  becoming  loosened,  then  detached,  by  the 
process  of  sloughing  which  goes  on.  In  the  meantime  the  glandular  enlarge- 
ment and  tenderness  become  more  marked,  and  the  neck  is  stiff  and  all 
movements  are  painful.  The  patient  becomes  weak,  anjemic,  and  easily 
exhausted  ;  there  is  often  marked  foetor  of  the  breath. 

In  favourable  cases,  after  the  first  few  days  or  a  week  no  new  membrane 
forms,  while  the  old  patches  disappear,  the  swelling  of  the  glands  and  tonsils 
becomes  less,  and  the  temperature  gradually  falls.  The  albumen  also  gradually 
diminishes  m  quantity  and  finally  disappears.  The  child  remains  weak  for  a 
long  time,  convalescence  being  only  slowly  established.  On  the  other  hand 
m  unfavourable  cases,  instead  of  an  improvement  taking  place  at  the  end 
of  the  first  vveek,  the  symptoms  both  local  and  general  become  more  pro- 
nounced ;  the  amount  of  urine  increases,  the  pulse  is  weaker  and  perhaps 

of  bSTl      T^T  ^1?^-°^°""^^'  the  breath  very  offensive,  and  oozing 
of  blood  takes  place  from  the  mouth  and  nose.    The  patient  gradually  be 
comes  exhausted  and  refuses  his  food.    During  the  last  hours  of  life  there 
St?action'''^^'''''°"  °^         ^^'■^^^^"^^^'^•^d  extreme  depression  of  the 

the  nasa^m,!  ^  ^     membranous  or  yellow-coloured  patches  on  the  tonsils, 
absent  Irn   .'  "^^"^^'"^"^  r^r.^^r..n^r  f,ee  and  the  glandular  enlargemen 
absent,  and  perhaps  only  a  trace  of  albumen  in  the  urine.    Such  patients 
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may  be  seen  running  about  with  but  little  appearance  of  illness  ;  the  local 
lesions  may  disappear  in  a  few  clays.  It  is  important  to  remember  that  in 
such  cases  paralysis  may  follow,  or  a  fatal  result  may  come  about  through 
cardiac  failure. 

Malig^nant  Diphtheria. — Of  severe  and  malignant  cases  of  diphtheria 
there  are  several  types.  The  attack  may  begin  insidiously  with  a  day  or 
two  of  slight  illness,  and  then  alarming  symptoms  of  cardiac  failure  may  set 
in  without  there  having  been  any  excessive  local  lesion.  In  other  cases  the 
attack  is  stormy  from  the  very  first,  perhaps  accompanied  by  vomiting,  and 
closely  resembling  scarlet  fever  in  its  mode  of  attack  (strepto-diphtheria  or 
septic- diphtheria).  Within  a  few  hours  of  the  onset  there  is  extensive  swell- 
ing at  the  angles  of  the  jaws,  with  a  feeling  of  stony  hardness,  a  foetid, 
sanguineous  discharge  issues  from  the  nostrils,  and  it  is  difficult  to  get  a  view 
of  the  throat  in  consequence  of  the  swelling  and  difficulty  in  opening  the 
mouth.  The  tonsils  are  so  swollen  as  to  meet,  the  uvula  and  soft  palate 
oedematous  and  covered  with  more  or  less  sloughy-looking  membrane.  The 
temperature  is  usually  high,  being  103°  to  104°  F.,  and  the  pulse  and  heart's 
action  exceedingly  feeble.  In  the  course  of  a  day  or  two,  sometimes  less, 
the  cellulitis  extends,  the  cheeks  and  face  become  cedematous,  and  the  skin 
pits  as  low  as  the  clavicle,  or  even  over  the  sternum  and  chest  walls  ;  the 
patient  becomes  drowsy  and  cyanotic,  and  there  may  be  an  erythematous 
rash,  especially  about  the  neck  and  chest.  Purpuric  rashes  are  common  in 
malignant  cases.  Death  usually  occurs  in  a  few  days.  Such  cases  resemble 
malignant  scarlet  fever,  and  it  may  be  difficult  or  impossible  to  distinguish 
between  them  in  the  absence  of  a  characteristic  rash. 

In  some  cases  there  is  a  marked  tendency  to  hemorrhage,  blood  oozing 
from  the  fauces,  nose,  and  gums.  There  may  be  hjematuria,  or  haematemesis. 
In  one  case  of  '  wound  diphtheria '  of  the  penis  which  we  saw,  there  was 
severe  haemorrhage  from  the  kidneys.  Such  cases  appear  to  be  invariably 
fatal. 

Nasal  Diphtheria.— In  pharyngeal  diphtheria  the  inflammatory  pro- 
cess is  apt  to  spread  to  the  nasal  mucous  membrane,  especially  in  severe 
cases.  In  some  cases,  however,  the  nasal  mucous  membrane  is  the  first  seat 
of  the  exudation,  and  it  may  never  spread  to  the  tonsils,  though  it  is  usually 
to  be  found  to  involve  the  back  of  the  soft  palate  and  the  pharynx.  In  nasal 
diphtheria  no  membrane  may  be  distinguished  during  life  ;  there  may  be 
only  a  purulent  discharge  with  blood,  the  presence  of  which  in  the  nasal 
passages  obstructs  respiration,  giving  rise  to  a  bubbling  or  sniffling  sound, 
especially  during  sleep.  In  nasal  diphtheria  the  general  symptoms  are 
usually  quite  as  severe  as  in  faucial  diphtheria,  and  a  guarded  prognosis 
must  always  be  given.  In  cases  in  which  the  soft  palate,  tonsils,  and  nasal 
mucous  membrane  are  involved,  the  general  symptoms,  including  the  de- 
pression and  also  the  albuminuria,  are  well  marked.  In  connection  with 
this  form  of  diphtheria  we  must  bear  in  mind  there  is  a  form  of  membranous 
exudation  occurring  on  the  nasal  mucous  membrane  in  measles  and  as  a 
nrimary  disease  which  is  not  diphtheria,  but  which  runs  a  much  more 
favourable  course,  and  in  some  cases  at  least  the  membrane  formed  is  thinner 
and  ess  adherent  than  it  is  in  diphtheria.  The  term  '  Rhinitis  fibnnosa '  has 
been  applied  to  these  cases.    In  all  cases  in  which  a  child  is  feverish  with  a 
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discharge  from  the  nostrils  we  should  be  exceedingly  suspicious  of  diphtheria, 
especially  if  an  epidemic  prevails  at  the  time.  The  inflammation  may  spread 
from  the  nose  to  the  conjunctiva,  and  membrane  may  form  on  the  palpebral 
conjunctiva  and  much  purulent  discharge  may  exude,  while  the  eyelids  may 
be  much  swollen.  Membranous  conjunctivitis  is  not  usually  diphtheritic,  but 
due  to  pneumococci  (Frankel) ;  the  local  disturbance  may  be  severe,  while 
the  constitutional  symptoms  are  slight. 

I.aryng'eal  Diphtheria.— The  larynx  may  be  the  seat  of  the  local  mani- 
festations of  diphtheria  in  the  first  instance,  or  may  become  involved 
secondarily  to  the  fauces  or  other  part.  The  child  may  in  the  first  place 
suffer  from  sore  throat  and  feverishness  for  several  days,  and  then  a  metallic 
cough  and  some  dyspnoea  will  suggest  the  onset  of  laryngeal  complications. 
Less  often  some  other  part  is  the  first  to  be  involved  ;  thus  we  have  known 
a  patch  of  membrane  to  make  its  appearance  at  the  seat  of  an  eczema,  and 
then  a  few  days  afterwards  a  diphtheritic  laryngitis  supervene.  The  sym- 
ptoms present  in  laryngeal  diphtheria  will  be  found  described  (p.  354).  We 
must  constantly  bear  in  mind  that  the  obstruction  to  the  air  passages  caused 
by  the  presence  of  membrane  in  the  larynx  or  trachea  may  modify  or  over- 
whelm the  symptoms  of  the  disease,  but  we  must  not  overlook  the  tendency 
to  heart  failure  or  the  depression,  as  well  as  the  possibility  of  uraemia  or 
paralysis  supervening. 

"Wound  Diphtheria.— Diphtheritic  membrane  may  be  present  on  the 
hp,  tongue,  vulva,  and  glans  penis.  The  diphtheria  bacillus  is,  however 
apparently  unable  to  flourish  on  normal  skin  ;  but  when  the  cuticle  is 
abraded,  as  after  blistering  or  in  eczematous  conditions  when  a  moist  raw 
surface  IS  present,  the  bacillus  readily  flourishes.  Granulations  also  afford  a 
congenial  soil.  The  bacillus  may  be  inoculated  during  an  operation-as,  for 
instance,  ,11  excision  of  the  tonsils  ;  we  have  seen  a  case  in  which  membrane 
formed  within  twenty-four  hours  of  an  operation  for  hypospadias  at  the  seat 
of  operation,  a  fatal  result  occurring  in  a  few  days.  We  have  several  times 
seen  membrane  form  on  granulations  at  the  external  wound  in  empyemata. 
In  one  of  hese  cases  a  fatal  result  followed.  In  tracheotomy  for  diphtheria 
the  wound  and  skin  around  the  wound  are  apt  to  become  the  seat  of  a 
the  tT  7°'"'  ■"^^"'f ^-king  place  by  the  sputa  coughed  through 
W  of      I.  T  ^  granulating  surface  left  after  the  slough- 

mg  of  the  cord  may  become  the  seat  of  a  diphtheritic  inflammation. 

occu^df/Tr^wf^"'^^-"^'^^''"'  '^""^^^  ^^^^  than  those 

occurring  after  scarlet  fever,  are  hardly  less  important.    There  is  the  exten 

sion  of  the  inflammatory  process  from  the  fauces  to  the  neirhbou  tg'S; 

a  ready  referred  to-viz.  to  the  larynx,  nose,  middle  ear,  and  lympha  c 

fhelVn  "'^P^^''^^^  '^^'^^^  The  mos   noteworZy  a  e 

he  following:  ist,  albuminuria  and  uraemia;  2nd,  pneumonia-   .rd  dis 
turbed  innervation  of  the  heart  ;  4th,  paralysis  P"^^'^^"'^ '  3id,  dis- 

I.  Albuminuria  can  hardly  be  said  to  be  a  complication  of  diphtheria 
inasmuch  as  it  ,s  almost  constantly  present  at  some  time  or  other  of  he 
course  m  faucial,  nasal,  and  laryngeal  diphtheria.  It  is,  however  frequentlv 
absent  m  mild  cases  of  wound  diphtheria     Tn  ^'owever,  irequently 

observers,  albuminuria  is  n,thZ™t;  ™„7„'rer;'  Xe"iT 
=nce  certa.nlyhas  l«e„  that  albumen  is  rarely  absent  from  the  u, 


nne  in  cases 
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of  true  diphtheria.  The  albumen  usually  makes  its  appearance  from  the 
third  to  the  eighth  day.  The  urine  is  mostly  normal  in  colour  and  in 
amount,  but  a  few  blood  corpuscles  and  epithelial  casts  may  be  found  on 
microscopical  examination  in  many  cases.  In  some  malignant  cases  ha;ma- 
turia  may  be  present.  The  amount  of  albumen  present  forms  a  rough  indica- 
tion of  the  severity  of  the  case  ;  at  least  after  the  disease  has  existed  for  a 
few  days.  The  albuminuria  is  due  to  the  changes  effected  in  the  blood  or  in 
the  renal  epithelium  of  the  kidney  by  the  albumoses  or  toxalbumens  present 
in  the  blood,  and  the  amount  of  albumen  in  the  urine  represents  to  some 
extent  the  amount  of  poisoning  going  on.  Suppression  of  urine  and  uruL-mia 
occur  at  times,  though  the  symptoms  present  are  not  so  distinctive  as  in 
scarlet  fever,  as  death  mostly  takes  place  before  the  symptoms  become  well 
marked.  Persistent  vomiting  with  a  falling  temperature  should  always 
suggest  uraemia  ;  the  urine  may  become  scanty  and  loaded  with  albumen, 
and  perhaps  cease  to  be  secreted  twenty-four  or  forty-eight  hours  before 
death.  CEdema,  muscular  twitchings,  or  urtemic  convulsions  are  rare.  In 
cases  which  recover  traces  of  albumen  may  remain  for  months,  but  chronic 
kidney  disease  as  a  result  of  diphtheria  is  uncommon. 

2.  In  severe  cases  of  diphtheria,  pneumonia  in  the  catarrhal  form  is 
common,  and  is  the  result  of  an  extension  of  the  inflammation  from  the 
fauces  or  larynx  to  the  lungs.  It  is  found  in  nearly  all  cases  of  fatal  laryn- 
geal diphtheria.    It  is  often  hasmorrhagic. 

3.  In  all  severe  cases  at  the  height  of  the  attack  the  pulse  is  feeble  and 
for  the  most  part  rapid,  and  dilatation  frequently  occurs  ;  or  it  happens  at 
this  time  that  the  heart's  action  becomes  irregular,  intermittent,  or  ab- 
normally slow.  A  pulse-rate  of  40-5°  is  significant  of  approaching  heart 
failure  This  condition  is,  however,  more  common  during  convalescence,  or 
at  least  when  the  membrane  is  disappearing  and  the  patient  apparently  im- 
proving. There  is  often  dyspncea  on  the  slightest  exertion,  an  intermittent 
cantering  action  of  the  heart,  and  frequendy  vomiting,  sudden  cardiac 
syncope  is  apt  to  take  place.  This  may  occur  from  any  unwonted  mental 
disturbance  or  from  some  slight  exertion,  such  as  getting  out  of  bed  or 
sitting  up  to  use  the  chamber  vessel.  With  an  irregular  action  of  the  heart 
there  is  often  dyspnoea  ;  frequent  vomiting  and  slow  pulse  during  con- 
valescence from  diphtheria  are  symptoms  of  great  gravity  ;  fatal  syncope 
may  occur  without  any  evidence  of  dilatation.  ,  ,    •    u  . 

4  A  peculiar  form  of  paralysis  is  apt  to  follow  not  only  diphtheria  but 
also  other  febrile  disorders,  as  influenza,  measles,  and  erysipelas  ;  it  is,  how- 
ever very  much  more  common  after  diphtheria,  about  one-fourth  of  the  tota 
number  of  cases  being  affected.    The  paralysis  comes  on  in  the  majority  of 
cases  during  convalescence,  between  the  third  and  fifth  weeks  but  it  ma> 
make  its  appearance  much  later  than  this.     It  may  follow  either  mild  or 
Severe  cases     Its  usual  course  is  first  to  attack  the  soft  palate  the  sym- 
ptoms being  a  return  of  fluids  through  the  nose,  perhaps  only  a  few  drops 
and^.  nasal  twang  in  speaking  ;  an  examination  of  the  soft  palate  shows  ha 
Tts  movements  art  less  free  than  usual.    In  many  cases  a  f  g^;^  l--^^ 
the  soft  palate  which  may  pass  off  in  the  course  of  a  week  01  two,  is  the 
^nW  e  id^ce  of  post-diphtheritic  paralysis.    In  other  cases  the  paresis  is 
^th  more  decided  ;  w^fen  the  patient  attempts  to  swallow  any  fluid,  much 
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of  it  returns  through  the  anterior  nares,  and  some  may  perhaps  enter  the 
glottis,  giving  rise  to  a  fit  of  choking.    Other  parts  may  become  affected — 
the  pharyngeal  muscles  and  oesophagus,  so  that  deglutition  is  performed 
with  difficulty  and  the  patient  has  to  be  fed  through  a  soft  catheter.  The 
pupils  may  become  dilated  and  unequal  from  paresis  of  the  circular  fibres  of 
the  iris,  there  is  impairment  of  vision,  from  the  ciliaris  muscle  being  affected. 
There  may  be  squint  from  one  or  more  of  the  ocular  muscles  being  involved, 
the  commonest  form  being  paresis  of  the  external  recti,  and  consequently 
converging  strabismus.    The  paresis  may  extend  to  any  or  all  of  the  volun- 
tary muscles,  so  that  the  patient  is  unable  to  stand  or  sit  up  in  bed  or  even 
raise  his  head.     Further,  the  respiratory  muscles,  the  intercostals,  and 
diaphragm  may  be  affected,  in  most  instances  speedily  producing  a  fatal 
result.    The  movements  of  respiration  are  laboured,  the  patient  cannot  give 
a  forcible  cough  or  cry  or  speak  loudly.    It  must  be  borne  in  mind  that  in 
post-diphtheritic  paralysis  there  is  rarely  complete  paralysis,  but  rather  a 
partial  loss  of  power,  combined  with  numbness  and  sensations  as  of  prick- 
ings with  'pins  and  needles.'    Both  rectum  and  bladder  may  also  become 
paralysed,  but  this  is  not  common.    Facial  paralysis  is  rare  ;  we  have  only 
seen  one  or  two  instances.    It  is  important  to  bear  in  mind  that  paresis  may 
follow  very  mild  cases,  so  that  the  patient  may  be  seen  for  the  first  time 
when  suffering  from  the  paresis  and  make  no  mention  of  sore  throat  Such 
cases,  especially  if  there  be  no  paresis  of  the  soft  palate,  may  be  very 
puzzling,  and,  ,f  there  be  weakness  of  the  legs  and  staggering  gait,  may  be 
mistaken  for  tumour  of  the  cerebellum  or  ataxy.    The  knee  reflex  is  absent  in 
such  patients  and  it  may  be  many  months  before  it  makes  its  reappearance 
Ihe  cardiac  failure,  as  also  the  vomiting,  is  no  doubt  due  to  a  lesion  of  the 
vagus  or  the  vagus  centre.    The  prognosis  in  diphtheritic  paralysis  is  good 
except  where  the  respiratory  muscles  are  affected,  and  in  the  absence  of 
cardiac  complications. 

th.  n!ll?^  consecutive  cases  of  paralysis  analysed  by  C.  W.  Goodall,  in  102 
ks'btdTh?    f^^^  ciliary  muscles,  in  52  the  lower  ;xtremi. 

iflhl  if  T  "PP^*-  extremities,  in 

occi^recr"''  '      "  '°        ^"P'^"^™  '  ^"  '9  a  difficulty  in  swallowing 

muctdfrl"''^''"  ^TT     ^'Ph^l^e^ia  in  a  typical  case  does  not  present 

on  tne  tauces,  and  the  presence  of  albumen  in  the  urine,  render  the  diagnosis 

t  Wr'Xmr ^T'"";  ^'^^^  ^  IxudSTn 

f  nK.       1  °'        ^^^^^  5  no  urine  can  perhaps  be  obtained  or 

HF--— ^^^^ 

by  microscopical  exam i nit i on  n  ^  "^^^^"^^^^  or  secretions.  If  we  can 
the  presence  of  roeSer?  D  b  '  n'  '  '^'"^^  ^^^""^  demonstrate 

certain;  if,  on  the  other  h.nd'^^^^^^^  membrane,  the  diagnosis  is 

,      me  other  hand,  only  streptococci  or  staphylococci  are  present 
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the  case  is  not  one  of  diphtheria.  In  cases  of 'croup'  or  oza;na  an  examina- 
tion of  the  secretions,  which  may  be  non-membranous,  may  often  decide  the 
diagnosis  in  favour  of  diphtheria.  The  disease  of  the  throat  most  hkely  to 
be  confounded  with  diphtheria  is  croupous  or  membranous  tonsillitis  ;  usually, 
however,  in  this  disease  there  is  no  tendency  to  spread  to  the  nasal  mucous 
membrane  or  the  larynx,  and  there  is  less  often  glandular  enlargement. 
The  onset  is  more  sudden  ;  the  urine  is  free  from  albumen.  It  is  unnecessary, 
perhaps,  to  add  a  word  of  caution  not  to  exclude  diphtheria  without  very 
good  reason.  No  albumen  may  be  present  in  the  urine  at  the  time  of 
examination,  but  be  present  later  ;  there  may  be  a  complete  absence 
of  constitutional  symptoms,  and  yet  diphtheria  be  present.  A  mild  case  of 
diphtheria  in  a  household  may  be  followed  by  a  malignant  one.  Diphtheria 
is  distinguished  from  scarlet  fever  by  the  absence  of  the  rash,  though  an 
erythematous  blush  is  present  in  a  few  cases.  In  malignant  strepto-scarlet 
fever  the  rash  may  be  absent,  and  the  glandular  swelling  and  sloughy 
condition  of  the  throat  closely  resemble  diphtheria  ;  there  may  also  be  a 
fibrinous  exudation  as  well  as  albuminuria.  Diagnosis  is  often  impossible. 
The  punctiform  rash,  however,  is  rarely  absent  in  scarlet  fever. 

Prog7iosis.—Dv^\^\h&r\2.  is  one  of  the  most  fatal  diseases  with  which  we 
have  to  deal;  but  the  mortahty  differs  widely  in  different  epidemics.  The 
most  fatal  form  is  undoubtedly  the  laryngeal ;  but  the  mortality  has  been 
considerably  reduced  by  the  use  of  antitoxin.  Strepto-diphtheria  in  its 
worst  forms  is  exceedingly  fatal.  Of  especially  bad  augury  are  large 
quantities  of  albumen  in  the  urine,  much  glandular  enlargement,  ex- 
cessive nasal  discharge,  a  foetid  state  of  the  fauces,  vomiting,  and  suppres- 
sion of  urine.  A  sudden  fall  of  the  temperature  to  subnormal,  and  an  mter- 
mittent  pulse,  are  also  extremely  bad  symptoms.  Recovery  from  a  severe 
attack  in  which  there  is  great  depression  and  much  albumen  m  the  urine  .is 
exceptional,  especially  in  a  child  under  six  years  of  age.  Suppression  of 
urine  in  diphtheria  is  nearly  always  fatal  ;  though  in  one  case  seen  by  us, 
in  which  the  boy  had  suppression  of  urine  and  nasal  haemorrhage,  recovery 
finally  took  place.  A  fall  of  temperature  in  scarlet  fever  in  the  absence  ot 
nephritis  is  a  good  sign  ;  it  is  by  no  means  so  in  diphtheria,  especially  if 
vomiting  be  present  and  an  increasing  quantity  of  albumen. 

The  mortality  of  cases  of  diphtheritic  paresis  is  very  high  in  those  cases 
in  which  the  diaphragm  and  intercostals  are  affected.  Cases  in  which  the 
paresis  is  confined  to  the  limbs,  soft  palate,  and  muscles  of  the  eye  mos  ly 
recover.    Those  patients  who  live  five  or  six  weeks  after  the  onset  of  the 

paralysis  mostly  do  well.  .  ta 

Treatvient.-T\^^  indications  for  treatment  are  the  followmg  :  ist.  lo 
isolate  the  patient  in  the  most  airy  room  obtainable.  2nd.  To  niject  ana- 
toxin. 3rd:  To  apply  antiseptics  to  the  fauces  or  affected  parts  to  prevent 
decomposition  and  foetor.    4th.  To  support  the  strength  of  the  patient,  and 

to  treat  symptoms  as  they  arise.  i      -.^i  />>r 

ist  The  patient  may  be  isolated  by  sending  hmi  away  to  a  hospital  tor 
infectious  diseases,  and  this  is  often  the  best  and  simplest  plan  but  ,t  is  no 
alwavs  possible.    If  the  patient  is  to  remain  at  home,  the  largest  looni 
avSle'  on  the  top  landing  should  be  selected,  or,  still  bet^,  two  rooms 
adjoining  one  another,  so  that  the  patient  can  be  moved  from  one  to 


Diphtheria  309 

other,  thus  allowing  the  unused  one  to  be  ventilated.  The  supply  of  a  large 
quantity  of  fresh  air  to  the  patient  is  of  the  first  importance.  All  other 
children  in  the  house  should  be  sent  aiaay^  bearing  in  mind,  however,  that 
they  may  be  incubatiftg  the  disease,  so  that  they  should  not  be  sent  where 
there  are  other  children,  or  to  a  distance  where  they  cannot  be  brought  back 
again  in  case  they  fall  sick.  Arrangements  should  be  made  for  disinfecting 
all  the  excretions  and  bed  linen  of  the  patient. 

and.  The  most  important  therapeutical  procedure  in  connection  with 
diphtheria  is  to  inject  antitoxic  serum.  No  time  should  be  lost  as  soon  as 
ever  the  diagnosis  is  made,  as  statistics  clearly  prove  that  it  is  within  the 
first  two  or  three  days  that  the  antitoxin  exerts  the  greatest  control  over  the 
disease.  It  is  wise  to  use  fresh  serum,  as  after  a  year  or  less  the  serum  appears 
to  lose  strength  rapidly  by  keeping.  The  dose  for  a  child  above  two  years 
of  age  is  2,000  to  3,000  units  during  the  first  two  or  three  days  of  the  disease, 
and  repeated  in  twelve  hours  if  necessary  :  5,000  to  10,000  units  may  be 
given  if  the  case  is  not  seen  till  the  fourth  or  fifth  day  or  later.  The  best 
place  is  the  skin  of  the  flank  ;  the  skin  in  this  situation  is  less  sensitive  than 
it  is  on  the  abdomen.  The  surface  must  be  thoroughly  washed  with  soap 
and  hot  water,  a  suitable  syringe,  such  as  Roux's,  sterilised  by  boiling,  a  fold 
of  skin  nipped  between  the  fingers,  and  the  serum  injected  into  the  sub- 
cutaneous tissues.  The  injection  is  sometimes  followed  by  a  rise  of  tempera- 
ture, but  in  twenty-four  hours  the  temperature  falls,  the  membrane  tends  to 
separate,  and  the  patient  feels  better  and  is  brighter.  It  is  the  pure  diph- 
theria cases  in  which  the  effect  is  most  marked,  while  the  septic  or  strepto- 
diphtheritic,  in  which  there  is  much  sloughing  of  the  throat  and  cellulitis, 
are  but  slightly  influenced  or  not  at  all.  In  cases  of  diphtheria  which  have 
lasted  a  week  or  more,  the  improvement  is  small  ;  we  have  seen  such  cases 
die  within  a  few  hours  of  the  injection  without  the  slightest  improvement 
being  manifested.  It  is  certain  that  the  injection  of  serum  cannot  cure  the 
mischief  which  has  already  been  done  by  the  disease,  and  in  malignant 
cases  irreparable  and  fatal  mischief  may  occur  within  twenty-four  hours  of 
the  commencement  of  the  attack.  It  is  less  common  now  than  it  was  to 
find  erythematous  rashes,  urticaria,  and  arthritis  following  the  injection  We 
have  never  seen  a  case  in  which  the  antitoxin  was  followed  by  any  alarmin^r 
symptoms  when  used  early  in  the  attack  ;  when  used  in  severe  cases,  and 
late  m  the  disease,  it  is  only  too  likely  that  if  death  quickly  follows  after  the 
injection  the  fatal  result  may  be  attributed  to  it.  Experience  teaches  that 
in  children  under  two  years  of  age,  the  serum  treatment  is  just  as  useful  as 
t  IS  in  older  children.  The  experience  of  physicians,  both  in  America  and 
ktf.  T^k/'/'"''!.^  ^"'■""^  treatment,  and  there  can  be 

Itt  d  mtV  "'        ^T'''^  ^'^^^^^        '^-^^  by  its  use. 

It  s  difficult  to  express  this  accurately  in  statistics,  as  it  is  well  known  that 
epidemics  of  diphtheria  differ  extremely  in  severity,  and  the  mortality  v  th 

wi  h  n  r  tTr'  '"""^     ^^^-^  ''^^^h-  been  used 

rema^^^^^^^  fhf  ^  °  •  'T^^"'  ^ave  already 

remarked  the  serum  injection  has  little  effect  on  septic  cases  and  these  in 

chndr:rt: ^^^^^^^^  P^^t  do  e  f^r 

schonk     A    "  u'!'.       '"'""^  b"'"&  "^^^       this  purpose  in  hospitals 
schools,  and  households  more  frequendy  on  the  Continent  and  in  Amerka  thTn 
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it  is  in  this  country.  If  children  are  to  remain  in  a  household  in  which  a 
case  of  diphtheria  is  being  nursed  we  should  certainly  advise  their  being 
injected. 

3rd.  During  the  last  few  years  it  has  been  recognised  that  our  means 
of  destroying  specific  organisms  present  in  the  throat  and  naso-pharynx 
are  extremely  limited.  The  action  of  antiseptics  contained  in  sprays  or 
local  applications  is  too  temporary  to  effect  much,  and  can  hardly  reach 
bacilli  which  are  embedded  in  membranous  exudation  or  are  subepithelial. 
The  most  we  can  effect  is  to  keep  the  throat  and  fauces  sweet  and  clean. 
It  is  evident  also  that  we  have  in  the  serum  treatment  a  far  more  powerful 
means  at  our  command  to  control  the  disease  than  by  any  local  applications. 
In  many  cases,  especially  in  young  children,  the  prolonged  fight  rendered 
necessary  in  order  to  cleanse  the  naso-pharynx  is  extremely  exhausting  to 
the  patient.  Warm  boric  acid,  if  it  can  be  applied  effectually,  is  useful  in 
cleansing  the  throat  by  removing  mucus  and  foetid  secretions.  The  in- 
sufflation of  powders  such  as  precipitated  sulphur,  boric  acid  and  iodoform, 
may  generally  be  managed  without  difficulty.  In  many  cases,  on  account  of 
the  fractiousness  of  the  patient,  we  must  be  satisfied  with  vaporising  carbolic 
acid  in  the  sick  room  by  means  of  heat  or  by  a  Siegel's  steam  spray  placed 
near  the  patient's  face.  For  wound  diphtheria  dry  applications,  as  finely 
powdered  calomel,  are  much  more  efficient  than  lotions  or  ointments.  With 
regard  to  the  medicinal  treatment  of  diphtheria,  we  prefer  to  use  the 
old-fashioned  tr.  ferri  perchlor.  in  three  to  five  minim  doses  every  four  hours. 
It  may  be  given  in  lemonade,  soda  water,  or  in  any  way  in  which  the 
patient  will  take  it.  We  do  not  think  that  either  chlorate  of  potash  or 
bichloride  of  mercury  is  the  least  use,  and  in  large  doses  they  are  dangerous. 
For  the  treatment  of  the  paresis,  hypodermic  injections  of  strychnine  and 
inhalation  of  oxygen  should  be  employed,  if  the  heart  or  respiratory  muscles 
show  any  sign  of  weakness.  Digitalis,  caffeine,  coca  wine,  alcohol,  should 
be  given  from  the  first  if  there  is  much  depression  of  the  system,  and  in  the 
worst  cases  alcohol  in  the  form  of  brandy  or  port  wine  must  be  given  with  a 
free  hand.  J.  D.  Rolleston  recommends  adrenal  chloride  in  cardiac  failure, 
beginning  with  five-minim  doses  of  the  solution  (Parker,  Davis  &  Co.)  every 
four  hours.    It  must  be  begun  early  to  be  of  much  use. 

4th.  The  diet  supplied  to  the  patient  must  consist  of  the  most  concen- 
trated form  of  nourishment  possible,  as  in  most  cases  there  is  great  difficulty 
in  getting  him  to  take  food  on  account  of  the  discomfort  and  pain  m  swallow- 
ing •  beef  juice,  peptonised  meat  preparations,  milk,  and  nutrient  supposi- 
tories may  be  needed.  If  there  is  swelling  or  cellulitis,  the  neck  should  be 
painted  with  glycerine  and  belladonna  and  covered  with  cotton-wool.  If  the 
glands  suppurate,  incision  and  proper  drainage  must  be  resorted  to.  The 
greatest  care  must  be  exercised  during  convalescence  to  supply  the  patient  with 
Suitable  food  andfresh  air,  and  to  prevent  any  exertion  on  his  part.  Paresis  0 
the  soft  palate,  general  paralysis,  and  failure  of  the  heart  may  come  on  at 
any  time  within  a  month  or  five  weeks  of  the  commencement,  even  in  mild 
cases  and  the  practitioner  should  constantly  be  on  his  guard,  and  warn  the 
friends  against  allowing  any  excitement  or  unwonted  exertion.  During  con- 
vZcen^e  quinine,  strychnine,  and  iron  should  be  given.  The  continuous 
cirXncl  massage  is  of  use  in  the  paralysis  which  follows.    Change  to  the 
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seaside  after  five  or  six  weeks,  reckoned  from  the  commencement  of  the 
attack,  will  prove  of  great  benefit. 

Quarantine.— TWis  should  be  maintained  for  four  weeks  in  mild  cases, 
and  six  weeks  or  more  in  the  more  severe  attacks.  It  is  important  during 
convalescence  to  spray  or  irrigate  the  patient's  throat  and  fauces  with  weak 
carbolic  or  boric  acid  solution  in  the  hope  of  getting  rid  of  any  remaining 
bacteria,  and  to  allow  the  patient  to  be  in  the  open  air  as  much  as  he  can. 
If  possible  a  bacterial  examination  of  the  secretions  of  the  patient's  fauces 
should  be  made  before  letting  him  loose  on  society. 

Disinfection.— Ps.  temperature  of  60°  C.  in  a  moist  atmosphere  is  sufficient 
to  destroy  the  D-bacillus.  For  disinfection  the  simplest  way  is  to  boil  the 
linen  removed  from  the  patient,  and  treat  his  clothes,  as  far  as  possible,  in 
the  same  way.  The  furniture  of  the  rooms  in  which  he  has  been  should 
be  scrubbed  with  hot  water  and  carbolic  soap,  and  the  floors  and  walls 
should  be  treated  in  like  manner.  Wearing  apparel  which  cannot  be  boiled 
had  best  be  destroyed. 

Membranous  non-diplitherltic  Tonsillitis 

Practitioners  have  long  been  familiar  with  a  form  of  sore  throat  which 
mostly  occurs  in  epidemics,  which  in  many  ways  resembles  diphtheria,  but  for 
the  most  part  runs  a  milder  course,  and  is  not  followed  by  the  serious 
lesions  which  so  often  follow  diphtheria.    Such  cases  have  gone  by  the  name 
of  diphtheritic  sore  throat  or  'croupous  angina.'    Recent  observations  have 
shown  that  the  D-bacillus  is  not  the  only  micro-organism  which  is  capable  of 
giving  rise  to  fibrinous  exudations,  but,  at  the  same  time,  no  other  micro- 
organism is  apparently  able  to  produce  the  depression,  albuminuria,  and 
paralysis  which  so  often  accompany  true  diphtheria.    Given  suitable  con- 
ditions, several  kinds  of  cocci,  especially  the  Streptococcus  and  Staphylococcus 
pyogenes.,  the  colon  bacillus.,  and  the  pneumococcus  of  Frankel,  are  able  to 
produce  an  inflammatory  sore  throat  with  more  or  less  fibrinous  exudation  ; 
there  is  also,  according  to  Klein,  a  'pseudo-diphtheria  bacillus'  closely 
resembling  the  true  bacillus  in  its  histological  characters,  but  incapable  of 
generating  during  its  growth  the  toxic  albumens  produced  by  the  true 
bacillus.    We  are,  however,  inclined  to  agree  with  those  who  look  upon  the 
pseudo-diphtheria  bacillus  as  the  true  diphtheria  bacillus  which  has  lost  its 
virulence.    Cases  of  pseudo-diphtheria  may  be  mild  with  only  slight  fever, 
but,  on  the  other  hand,  they  may  commence  with  vomiting,  high  fever, 
rigors,  and  the  tonsils  may  be  swollen  and  covered  with  a  membranous  exuda- 
tion.   The  mortality  is  not  high,  being  very  much  less  than  in  diphtheria, 
but  fatal  cases  do  occur,  sometimes  from  pneumonia.    The  clinical  course  of 
such  cases  may  be  very  much  like  what  has  already  been  described  under 
acute  tonsillitis.    Fibrinous  exudation  may  occur  in  other  places,  as  on  the 
nasal  mucous  membrane,  tongue,  lip,  vulva,  conjunctiva,  in  connection 
with  measles  or  other  diseases,  caused  by  septic  cocci  as  well  as  by  the 
D-bacillus. 

The  one  important  point  in  connection  with  these  cases  is  necessarily  the 
diagnosis.  If  we  can  certainly  exclude  diphtheria,  the  relief  to  all  concerned 
will  be  great.  Clinically  this  may  be  impossible,  and  a  diagnosis  may  only 
be  made  by  demonstrating  the  absence  or  presence  of  the  D-bacillus  in  the 
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exudation  or  secretions.  But  difficulties  may  occur  here  as  long  as  the 
question  as  to  the  existence  of  a  pseudo-diphtheria  bacillus,  and  its  dia- 
gnostic characters,  is  unsettled.  It  must  be  remembered  that  the  failure  to 
find  the  D-bacilli  in  the  secretions  of  a  sore  throat  is  only  negative  evidence. 
The  local  treatment  of  pseudo-diphtheria  is  much  the  same  as  that  for 
diphtheria,  antiseptics  being  employed  to  destroy  the  cocci  and  to  keep 
the  fauces  and  mouth  sweet.  Carbolic  acid,  salicylic  acid,  peroxide  of 
hydrogen,  and  chlorine  water  are  among  the  most  suitable.  On  the  skin, 
starch  and  salicylic  acid  powder  answer  very  well.  All  such  cases  should 
be  isolated  ;  indeed,  every  case  of  tonsillitis  occurring  in  children  should  be 
regarded  with  suspicion,  and  the  child  kept  away  from  its  fellows  during  both 
the  febrile  and  convalescent  stages. 

Epidemic  Influenza.    '  :La  Grippe  ' 

During  the  last  few  years  the  British  Isles,  in  common  with  the  con- 
tinents of  Europe  and  America,  have  been  visited  by  epidemics  of  a  peculiar 
zymotic  disease,  which  has  received  various  names,  but  is  best  known  in 
this  country  as  '  epidemic  influenza.'    These  epidemics  have  been  wide- 
spread, affecting  a  number  of  people  at  the  same  time,  have  come  to  an  end 
in  a  few  months,  and  then  reappeared  in  the  following  year.  Epidemic 
influenza  is  very  infectious,  its  incubation  is  short,  and,  unlike  most  zymotic 
diseases,  one  attack  does  not  protect  from  attacks  in  subsequent  epidemics. 
Relapses  are  common.    In  some  epidemics  in  past  times  children  appear 
to  have  escaped  to  a  large  extent,  having  been  apparently  less  susceptible 
than  adults.    This  does  not  seem  to  have  been  so  in  the  recent  epidemics, 
for  mdividuals  of  all  ages  have  been  promiscuously  attacked,  children  having 
been  affected  in  common  with  adults,  though  the  mortality  among  the  former 
has  not  been  so  high  as  among  the  latter,  especially  in  the  pneumonic  form. 
In  some  epidemics  children  have  apparently  escaped  till  late  in  the  epidemic. 
The  incubation  is  usually  a  short  one,  often  not  more  than  a  few  hours, 
though  it  may  be  longer.    Certainly  instances  occur  in  which  a  very  few 
hours  after  the  arrival  in  a  household  of  an  infected  individual  some  members 
of  the  household  are  attacked.    The  disease  appears  mostly  to  spread 
by  direct  contagion,  and  the  difficulty  of  controlling  an  epidemic  arises 
from  the  fact  that  a  number  of  mild  cases  occur  which  do  not  confine  the 
patient  to  his  bed  or  to  the  house,  so  that  while  going  about  his  business 
as  usual  he  readily  disseminates  the  disease.    R.  Pfeiffer  has  successfully 
cultivated  the  influenza  bacillus  on  blood-agar — that  is,  an  agar  medium 
containing  haemoglobin.    The  bacillus  occurs  in  large  quantities  in  the 
mucus  coughed  up. 

The  difficulty  in  describing  the  symptoms  consists  in  the  absence  of  any 
very  characteristic  ones,  and  in  the  multiplicity  of  symptoms  which  may  be 
present.  Moreover,  the  type  of  attack  appears  to  alter  from  time  to  time 
and  in  different  localities.  The  diagnosis  has,  in  point  of  fact,  often  to  be 
made  by  a  process  of  exclusion,  aided  greatly  by  the  knowledge  that  an 
epidemic  of  the  disease  is  prevailing  at  the  time,  and  that  perhaps  other 
members  of  the  household  have  recently  suffered.  As  a  result  of  the  difficulty 
of  diagnosis,  there  cannot  be  a  doubt  that  many  cases  in  which  the  diagnosis 
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was  doubtful  have  been  described  as  influenza,  inasmuch  as  the  disease  was 
prevailing  at  the  time  ;  and  thus  it  has  come  to  pass  that  much  confusion  has 
arisen,  and  much  that  has  nothing  to  do  with  influenza  has  been  included  in 
the  descriptions  of  this  Protean  disease.  We  are  far  from  denying  that 
influenza  may  not  be  the  cause  of  diverse  forms  of  inflammatory  lesions  ; 
we  know  the  so-called  pneumonia  diplococcus  is  able  to  excite  not  only  a 
pneumonia,  but  also  an  otitis  and  meningitis,  and  it  is  by  no  means  impossible 
that  the  influenza  micro-organism  may  at  one  time  excite  a  pneumonia  and 
at  another  time  an  enteritis  or  meningitis.  The  cases  in  which  the  greatest 
difficulty  in  diagnosis  occur  are  in  infants  and  young  children.  It  is  so 
tempting  to  attribute  an  indefinite  febrile  attack  in  an  infant  to  teething  or 
dyspepsia,  and  so  difficult  to  be  certain  that  the  attack  is  due  to  influenza, 
unless  another  case  crops  up  in  the  same  household  to  give  us  the  clue.  In 
infants  we  have  not  the  advantage  of  the  patient's  account  of  himself  that  we 
have  in  adults,  so  that  the  diagnosis  is  often  only  come  to  with  difficulty.  One 
of  the  commonest  forms  of  the  disease  in  infants  and  young  children  is  the 
simple  febrile  type.  Practically  the  only  prominent  symptom  is  fever.  The 
infant  is  noticed  to  be  hot,  there  is  a  temperature  of  102°  or  103°  F.,  the 
pulse  and  respirations  are  accelerated,  it  is  heavy  and  drowsy,  and  then,  after 
a  few  days  or  a  day  or  two,  the  temperature  falls,  and  the  infant  is  prac- 
tically well  again.  In  many  cases  the  course  is  protracted,  the  temperature 
going  up  every  evening  for  a  week  or  more  before  it  finally  settles  down  to 
normal  again.  In  more  severe  cases  the  fever  suddenly  runs  up  to  104°  or 
105°  (it  may  be  with  a  convulsion  or  vomiting),  then  for  days  or  weeks  there 
may  be  fever  of  a  remittent  or  intermittent  type,  without  there  being  any 
pneumonia  or  tubercle  or  enteric  fever  to  account  for  the  temperature. 
Fmally,  a  good  recovery  is  made.  These  cases  are  often  very  puzzling 
especially  the  protracted  ones,  and  we  may  call  in  question  our  original 
diagnosis  of  influenza,  and  begin  to  fear  there  may  be  an  acute  tuberculosis 
m  progress  :  in  all  such  cases  it  is,  of  course,  necessary  repeatedly  to  examine 
the  lungs,  and  to  bear  in  mind  the  possibility  of  an  erratic  enteric  fever 
being  present ;  there  cannot  be  a  doubt,  however,  that  in  young  children  a 
fever  of  the  intermittent  type,  lasting  two  or  three  weeks  or  more,  may  be 
due  to  the  influenza  bacillus.  Convulsions  and  vomiting  are  among  the 
frequent  symptoms  in  infants  and  young  children,  possibly  suggesting 
an  acute  meningitis  ;  the  vomiting  is  often  exceedingly  troublesome,  but 
the  worst  cases  of  this  type  occur  in  older  children.  In  others  there  may 
be  bronchitis  and  pneumonia  of  a  depressing  and  fatal  character  We 
have  not  seen  many  fatal  cases  in  infants  apart  from  pneumonia,  but  in 
one  case  that  we  know  of  death  occurred  in  two  days  as  the  result  of 
an  attack  which  was  accompanied  by  high  fever  and  depression  The 
L"t  ±"Itime..''"  ^"ffering  from  influenza 

In  older  children  the  attacks  approach  more  nearly  the  types  of  attacks 
witnessed  m  adults.    But  as  a  general  rule  the  neuralgic  pains  are  less 
marked,  as  also  are  the  rigors  and  backache.    The  attack  fs  sudden  the 
emperature  running  up  to  103°  or  more,  there  is  severe  headache  vomkini 

?a  aTeICloot"E°"  T"''  ^^^^^""^^'^^       -j-^^^  and  the  cMd 

a  heavy  look.    Earache  is  often  a  marked  symptom.    After  twenty-four 
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to  forty-eight  hours  of  more  or  less  high  fever,  the  temperature  falls  to 
normal  or  it  runs  a  lower  course.  Some  cough  remains  for  a  few  days,  and 
often  marked  depression  ;  but  this,  in  our  experience,  is  not  so  severe  as  in 
adults.  An  examination  of  the  fauces  will  often  show  them  to  be  injected, 
and  the  tonsils  enlarged  and  covered  with  yellow  points  ;  there  may  be  some 
glandular  enlargement  secondary  to  the  tonsillitis.  To  add  to  the  difficulties 
of  diagnosis,  these  cases  sometimes  have  a  red  rash  closely  resembling 
scarlet  fever.  In  some  cases  which  we  have  seen,  we  had  no  doubt  that 
they  were  influenza  and  not  scarlet  fever — this  conclusion  being  arrived  at 
rather  from  the  fact  that  influenza  was  epidemic  and  there  were  cases  in 
the  same  household  and  neighbourhood,  than  from  being  able  to  decide 
from  the  symptoms  and  examination  of  the  patient.  Kramsytyk  records  an 
epidemic  of  influenza  in  Warsaw,  accompanied  by  a  red  rash  ;  on  the  other 
hand,  Filippow  records  sixteen  cases  in  which  influenza  was  complicated  by 
scarlet  fever.  There  may  be  an  attack  of  the  simple  febrile  type,  already 
described  as  affecting  younger  children.  A  persistent,  irritating  cough, 
almost  like  whooping  cough,  is  not  infrequent. 

One  of  the  most  serious  forms  which  the  disease  can  take  is  that  in  which 
vomiting  is  a  prominent  symptom.  In  some  of  these  cases  the  fever  is  high, 
perhaps  104°  or  105°  F.,  there  maybe  delirium  or  an  excited  state  of  the  nervous 
system,  the  conjunctivcC  are  injected,  and  the  child  restless  and  sleepless. 
Such  a  case  will  often  suggest  an  acute  meningitis.  The  vomiting  is  often 
continuous,  and  gradually  exhaustion  comes  on.  In  one  fatal  case  of  this 
character  which  we  saw  the  temperature  was  not  high,  not  exceeding  102°  F., 
and  this  for  a  time  made  the  diagnosis  of  influenza  doubtful.  In  the  worst 
cases  the  vomiting  continues  unrelieved,  and  the  child  dies  of  exhaustion  or 
in  a  convulsion.  At  post-viorteni  no  gross  lesion  is  found,  but  there  is 
usually  venous  congestion  and  marked  injection  of  the  venous  capillaries. 
Another  serious  complication  is  pneumonia  ;  this  may  be  either  of  the 
croupous  or  broncho-pneumonic  type.  The  course  is  often  protracted,  and 
the  mortality  is  higher  than  in  the  ordinary  forms  of  pneumonia.  Empyema 
is  not  an  uncommon  result.  Less  commonly  there  is  a  catarrh  of  the  small 
or  large  bowel,  giving  rise  to  troublesome  diarrhoea  and  colic.  We  have 
seen  several  cases  of  acute  ileo-colitis  which  occurred  during  an  epidemic  of 
influenza,  but  we  could  not  for  certain  say  they  were  due  to  this  cause.  We 
have  seen  cases  that  certainly  resembled  enteric  fever.  Meningitis  has  been 
described  as  occurring  in  some  attacks  (G.  W.  Earie).  Dr.  Mumford  tells 
us  he  has  seen  children  with  influenza  becoming  drowsy,  closely  simulating 
the  semi-comatose  state  of  tuberculous  meningitis,  but  ending  in  recovery. 
We  have  seen  a  similar  case  which  we  certainly  thought  was  meningitis,  but 
she  recovered  in  a  few  days  without  a  bad  symptom.  Severe  otitis  is  not 
uncommon.  Relapses  are  common,  and  the  possibility  of  their  occurrence 
will  always  have  to  be  borne  in  mind.  We  have  known  death  to  take  place 
in  a  relapse.  As  a  rule,  the  depression  which  so  commonly  follows  an  attack 
of  influenza  in  an  adult  is  much  less  marked  in  the  case  of  children. 

Sequelcc.-C\^xomc  otitis  is  apt  to  be  left  by  influenza.    Various  nervou 
sequeke  may  occur,  more  especially  in  adults.    We  have  seen  ^ases  m  w^^^^^^ 
an  irregular  and  intermittent  action  of  the  heart  was  left  by  attacks  of  influenza 
in  children.    Recovery  seems  always  to  take  place. 
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Treatment. — The  patient  should  be  isolated,  and  confined  to  bed  in  a 
well- warmed  room.  As  long  as  the  fever  lasts  his  diet  should  consist  of 
fluids,  such  as  beef  tea  and  warm  milk.  As  a  routine  method  of  treatment 
we  generally  prescribe  a  mixture  containing  salicylate  of  soda,  antipyrin,  and 
spirits  of  chloroform.  (F.  50,  51.)  If  the  fever  is  high,  vigorous  antipyretic 
measures  may  be  required  ;  to  this  end  warm  or  tepid  baths,  with  doses  of 
phenacetin  or  antipyrin,  may  be  given.  Other  symptoms  must  be  treated 
as  they  arise.  The  most  difficult  cases  to  treat  are  those  in  which  the 
vomiting  is  a  constant  symptom.  In  these  cases  antipyrin  in  an  effervescing 
mixture,  iced  champagne,  and  small  quantities  of  raw  beef  juice  may  be 
tried.    In  the  continued  fever  quinine  may  be  given. 
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As  a  general  rule  it  may  be  said  that  children  and  young  people  are 
more  susceptible  to  enteric  fever  than  are  adults,  and  they  usually  suffer 
from  it  in  a  milder  and  less  complicated  form.  It  is  not  common  in  children 
under  three  years  of  age,  though  it  undoubtedly  does  occur  even  in  infants, 
and  may  be  fatal ;  it  is  not  easy  to  say  at  what  period  of  life  it  is  most 
common,  as  statistics  of  fever  hospitals  are  apt  to  be  fallacious,  since  the 
milder  cases  are  certain  to  be  nursed  at  home,  and  children  suffering  from 
the  disease  in  a  mild  form  will  in  a  great  many  cases  never  enter  a  hospital 
at  all.  According  to  Collie,  ten  years  to  twenty  years  of  age  is  the  commonest 
time  for  an  attack  ;  five  years  to  ten  years  of  age  ranking  next.  The  mortality 
at  all  ages  from  enteric  fever,  according  to  Murchison,  is  15  to  20  per  cent. 
In  children,  according  to  Barthez  and  Rilliet  and  Gerhardt,  10  per  cent.  In 
our  own  hospital  592  cases  have  been  treated,  with  48  deaths,  giving  a 
mortality  of  8  per  cent.  It  is  obvious  that  too  much  reliance  must  not  be 
placed  upon  these  figures,  as  in  the  different  hospitals  a  different  proportion 
of  severe  cases  may  be  admitted,  or  the  mild  and  abortive  cases  may  or  may 
not  be  reckoned  as  attacks.  Infants  suffering  from  enteric  rarely  find  their 
way  into  hospital. 

Enteric  fever  spreads  by  direct  contact  with  the  sick,  by  means  of 
emanations  from  both  fresh  and  stale  fsces,  possibly  also  by  the  breath,  by 
mhalalions  of  sewer  gas  given  off  from  drains  into  which  the  excretions  of 
enteric  patients  have  been  thrown,  and  by  the  taking  of  drink  or  food  which 
has  become  contaminated  by  the  bacillus  of  Eberth.  There  is  reason  to 
believe  that  infection  may  be  carried  from  the  sick  to  the  healthy  on  the 
fingers  or  clothes  of  a  third  person.  The  evidence  that  enteric  fever  is 
directly  contagious,  the  disease  being  contracted  by  coming  in  contact  with 
a  patient,  is  too  strong  to  be  explained  away-notably  the  evidence  produced 
by  Colhe  at  the  Homerton  Fever  Hospital ;  and  in  our  own  hospital  in  past 
times  nurses  used  to  contract  the  fever  from  patients  ;  and  we  have  known 
It  to  happen  that  patients  in  the  same  ward  with  cases  of  enteric  fever  who 
have  never  been  out  of  bed,  have  contracted  the  fever,  doubtless  by  the 
bacillus  having  been  brought  to  them  by  one  of  the  attendants.    It  appears 

mostly  one  of  the  children,  contracts  the  disease,  and  remains  at  home  bein- 
nursed  in  a  room  where  others  sleep  ;  then  in  the  course  of  two  or'  three 
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weeks  other  members  are  attacked.  Indeed  no  disease  is  more  certain  to 
spread  in  the  crowded  dwelhngs  of  the  poor  than  enteric  fever.  The  in- 
halation of  dust  may  be  the  means  of  communicating  the  disease.  Probably 
also  flies  may  act  as  carriers. 

Incubation. — Usually  fourteen  to  twenty-one  days. 

Symptoms  and  Course. — In  every  epidemic  cases  may  be  met  with  which 
are  so  mild  that  they  can  only  be  recognised  as  enteric  as  they  occur  in 
the  same  house  with  other  undoubted  cases.  In  such  cases  the  temperature 
may  be  from  first  to  last  intermittent,  being  perhaps  102°  or  103°  in  the 
evening,  and  falling  nearly  to  normal  the  following  morning  ;  evidently  these 
cases  were  included  by  the  older  writers  under  the  term  '  infantile  remittent 
fever.'    Other  cases,  which  begin  like  an  ordinary  attack,  abort  by  the  end 


Fig.  63.— Temperature  Chart  of  a  case  of  Mild  Enteric  Fever  in  a  boy  aged  9  years. 


of  the  second  week,  and  are  at  once  convalescent  without  gomg  through  the 
ordinary  three  weeks'  course.  In  other  cases  the  morning  remission  is  much 
more  marked,  being  perhaps  three  or  four  degrees  lower  than  the  evening, 
and  this  tendency  is  especially  shown  after  the  middle  of  the  second  week. 
In  these  mild  cases  the  patient  does  not  appear  ill ;  in  the  morning  the  cUild 
will  be  seen  sitting  up  in  bed  playing  with  his  toys  ;  and  but  for  a  heavy  look 
about  the  eyes  and  a  glance  at  the  temperature  chart  over  the  bed,  it  would 
be  difficult  to  persuade  oneself  that  he  was  suffering  from  any  febrile  disease. 
Such  patients  are  often  brought  to  the  out-patient  rooms  of/'^lf  f  ^il^^is 
are  not  considered  by  their  parents  as  anything  but '  out  of  sor  s  The  e  . 
rarely  diarrhcea  in  the  milder  cases.    On  the  other  hand,  cases  of  great 
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severity  may  be  met  with  in  children,  the  fever  may  run  high  and  last 
for  many  weeks,  or  fatal  complications  may  supervene,  or  death  may  take 
place  early  in  the  disease  from  the  intensity  of  the  poison,  as  in  the  case  of 
a  child  of  three  years  coming  under  our  notice  who  died  as  early  as  the 
eighth  day. 

Initial  Symptoms.— These,  mostly  come  on  gradually,  though  exception- 
ally there  is  a  somewhat  sudden  onset  ;  the  fact  that  the  onset  in  any  case 
has  been  abrupt  does  not  certainly  negative  the  diagnosis  of  typhoid  fever. 
Fi'ontal  headache  is  nearly  always  complained  of,  with  a  feehng  of  chilliness 
which  induces  the  patient  to  sit  over  the  fire  ;  there  is  usually  '  rambling '  at 
night,  less  often  abdominal  pain,  diarrhoea,  and  epistaxis. 

Temperature. — In  an  attack  of  ordinary  severity  the  evening  temperature 
reaches  104°  by  the  fourth  evening,  continuing  to  reach  this  point  or  there- 
abouts once  daily  for  about  ten  days,  the  diurnal  remissions  usually  being 
1°  to  2°  ;  the  remissions  then  become  more  marked,  amovmting  to  2°  or  3°, 
the  fever  gradually  subsiding  by  lysis,  and  of  an  intermittent  type,  remaining 
normal  after  the  twenty-first  day  (see  fig.  64),  though  perhaps  touching 
normal  a  day  or  two  before.  The  highest  temperature  of  the  twenty-four 
hours  is  usually  at  4  or  5  P.M.  ;  later  in  the  attack  it  is  postponed,  and 
reaches  its  highest  point  at  8  P.M.  or  midnight.  In  mild  attacks  there 
is  a  marked  tendency  to  remit  2°  or  3°  or  more  early  in  the  attack,  and  to 
abort  at  the  end  of  the  second  week,  in  a  way  which  is  rare  in  adults. 

Hyperpyrexia  is  the  exception  in  children  ;  in  a  few  cases  a  temperature 
of  105°  or  even  106°  may  be  reached,  but  the  usual  maximum  temperature 
during  twenty-four  hours  in  the  first  ten  days  is  103°  to  104°. 

The  temperature  curve  of  a  relapse  differs  very  much  in  different  cases  ; 
it  is  usually  of  a  remittent  type.  It  is  hardly  necessary  to  insist  that  the 
temperature  should  always  be  carefully  taken  during  enteric  fever,  as  it 
affords  the  best  index  we  possess  of  the  severity  of  the  disease  or  the  patient's 
progress  to  recovery. 

Tongue  and  Mout/i.—Dm'mg  the  first  week  there  is  usually  nothing 
characteristic  about  the  tongue  ;  it  is  coated  with  a  thin  white  fur,  but  is 
clean  and  moist  at  the  edges  ;  there  is  often  a  glazed  clean  strip  down  the 
centre.  It  may  remain  moist  and  furred  throughout,  while  later,  especially 
in  cases  of  moderate  severity,  the  tongue  is  covered  with  a  brown  fur,  dry, 
with  a  brownish  glazed  central  strip.  Later  the  tongue  becomes  clean,  red 
and  glazed  ;  sometimes  there  are  superficial  ulcerations  on  the  surface. 
Sordes  very  readily  collect  on  the  teeth,  and  the  mouth  becomes  foetid  if 
not  cleansed. 

AMomen.~The  abdomen  does  not  become  distended  till  the  end  of  the 
first  week  ;  during  this  time  the  distension  gradually  becomes  more  and 
more  marked  from  the  accumulation  of  gases  in  the  small  intestines  ;  at 
the  same  time  a  certain  amount  of  pain  on  deep  pressure  may  be  elicited 
and  gurgling  detected  in  the  iliac  fosste.  By  the  end  of  the  third  week,  if 
the  temperature  has  become  normal,  the  abdomen  becomes  less  rounded,  and 
gradually  returns  to  the  normal  condition.  In  mild  cases  the  abdomen'may 
be  normal  from  first  to  last. 

Spteen.— The  spleen  usually  enlarges  during  the  first  week  ;  the  earliest 
day  on  which  we  have  felt  it  to  be  enlarged  was  in  one  case  on  the  sixth  day. 
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It  continues  enlarged  and  somewhat  soft  during  the  pyrexia;  according 
to  Jacobi,  if  the  spleen  remains  enlarged  after  the  temperature  has  fallen, 
a  relapse  is  to  be  feared.  In  some  cases  there  is  no  enlargement  to 
be  felt  during  life,  and  the  post-mortem  has  revealed  a  spleen  of  normal 
size. 

Bowels. — Typical  'pea-soup'  stools  are  the  exception  in  children  ;  cer- 
tainly diarrhoea  is  not  usually  a  prominent  symptom.  The  bowels  may  be 
constipated  or  normal,  they  may  be  simply  loose,  or  there  may  be  the  watery 
pea-soup  stools  characteristic  of  the  disease.  As  a  rule  it  is  the  severe  cases 
which  have  troublesome  diarrhoea,  but  cases  may  be  severe  with  high  tem- 
perature and  prolonged  course  without  diarrhoea  being  present.  During 
convalescence  constipation  is  apt  to  be  troublesome,  on  account  of  the  atony 
of  the  bowel  left  by  the  disease. 

Cerebral  Symptoms. — Slight  deHrium  at  night  with  a  tendency  to  talk 
and  chatter  nonsense  is  common  :  acute  delirium  like  that  present  in  typhus 
or  acute  pneumonia  is  rare.  After  a  severe  attack  the  mind  sometimes 
remains  weak,  a  condition  of  dementia  existing  for  some  weeks  ;  sometimes 
aphasia  is  left  ;  more  often  the  loss  of  speech  is  due  to  mental  weak- 
ness. The  prognosis  is  good,  the  mind  recovering  as  the  system  gathers 
strength. 

Eruption. — The  characteristic  rose  spots  are  present  in  about  75  per  cent, 
of  the  cases.  The  spots  may  be  detected  by  the  end  of  the  first  week,  rarely 
earlier  ;  fresh  spots  appear  daily  till  towards  the  middle  of  the  third  week  ; 
they  may  go  on  longer,  into  the  fourth  or  even  fifth  week.  They  often 
reappear  during  a  relapse.  Their  numbers  vary  from  two  or  three  to  many 
hundred,  so  that  the  child  has  a  freckled  appearance. 

Urine.— \{  the  temperature  is  high  and  continuous,  albumen  in  slight 
quantity  is  mostly  present.  The  urine  is  high-coloured  and  concentrated. 
During  the  second  and  third  week  the  urine  gives  usually  Ehrlich's  diazo- 
reaction.    It  is  often  negative  in  mild  cases. 

Blood. — Widal's  test  has  taken  a  prominent  place  in  the  diagnosis  of 
enteric  fever  during  the  last  few  years.  It  depends  upon  the  property  which 
the  blood  serum  of  a  patient  suffering  from  enteric  fever  has  of  producing  the 
phenomenon  known  as  agglutination.  Blood  is  obtained  from  a  sterilised 
finger,  collected  in  a  capillary  pipette  and  transmitted  to  a  laboratory.  The 
result  may  be  doubtful  during  the  first  week,  but  is  positive  by  the  seventh 
day. 

Enteric  Pever  in  Infants. — It  has  long  been  recognised  that  the  dia- 
gnosis of  enteric  fever  in  infants  and  young  children  is  a  matter  of  considerable 
difficulty.  An  infant  will  have  an  intermittent  temperature  for  a  couple  of 
weeks  or  more,  with  no  other  definite  symptoms,  and  there  may  be  no  cases 
of  enteric  known  in  the  neighbourhood  ;  the  attack  is  attributed  to  enteric, 
but  there  is  a  feeling  of  some  doubt  in  the  mind  of  the  medical  attendant.  The 
diagnosis  in  these  cases  is  the  result  of  exclusion,  or  rather  was  so  before 
Widal  established  the  value  of  the  blood  reaction  test.  Even  post-mortem 
examination  has,  in  some  cases  at  least,  left  the  diagnosis  of  enteric  in  doubt, 
as  in  infants  and  young  children  swollen  Peyer's  patches  and  ulceration  may 
be  due  to  enteritis  rather  than  to  enteric  fever.  The  younger  the  subject,  the 
more  nearly  the  lesions  of  enteritis  resemble  those  of  enteric  (Miele). 


Enteric  Fever 


319 


It  is  difficult  to  say  if  the  comparative  rarity  of  enteric  in  infants  is  due 
to  some  immunity  or  to  the  fact  that  they  have  less  chance  of  being  infected 
by  Eberth's  bacillus  than  older  children  or  adults.  That  they  do  suffer  from 
enteric  at  times  is  founded  on  certain  evidence.  Gerhardt's  case  is  one  of 
the  youngest  on  record,  viz.,  an  infant  30  days  old,  who  was  born  while  the 
mother  was  suffering  from  this  fever  (see  infra).  Marfan  has  observed 
enteric  fever  in  three  cases,  aged  respectively  9  months,  15  months,  and 
18  months.  Miele  has  given  a  careful  description  ('  Revue  d'hygi^ne  et  de 
medecine  infantiles,'  1902)  of  four  cases  of  enteric,  aged  2  years,  16  months, 
9i  months,  and  6  months  ;  in  all  the  cases  Widal's  reaction  was  positive. 
They  all  recovered.  Heubner  has  also  described  cases  of  enteric  in  infants 
of  7  months  and  10  months  respectively.  Speaking  generally,  the  fever  is 
intermittent  in  type,  running  a  course  of  two  or  three  weeks  more  or  less, 
and  frequendy  accompanied  by  bronchitis  or  broncho-pneumonia.  The 
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Fig.  64.-Temperaturc  Chart  of  a  case  of  Enteric  Fever  in  a  girl  aged  g  years 
*  Rose  spots  ;  t  spleen  felt. 

eruption  is  often  absent,  the  spleen  is  enlarged,  vomiting  is  frequent 
d.arrhcea  rare.  There  is  marked  loss  of  flesh.  Widal's  reaction  is  positive 
at  the  end  of  the  first  week,  it  has  been  noted  as  late  as  the  sixteenth  and 
eighteenth  day  (Miele) ;  there  is  no  albuminuria,  the  diazo-reaction  of  Ehrlich 
■  s  most  y  distinct.  The  abdomen  is  for  the  most  part  distended  as  in  the 
case  of  older  children  and  adults.  Other  comphcations  are  not  usually 
of?3  months  f''^"^      bowel  has  been  recorded  in  an  infant 

Are  typhoid  bacilli  transmitted  from  the  mother  to  the  foetus  ?  Hicks  and 
n-ench  collected  ten  cases  in  w-hich  the  bacilli  were  found  b  the  fee"  or^^^^^^^^ 
or  blood,  having  passed  from  the  blood  of  pregnant  women  suffei^ng  Tom 
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typhoid  fever  into  the  foetal  blood.  Positive  reactions  (Widal's  test)  have 
also  been  noted  in  the  foetal  blood.' 

Coinplications. — The  same  complications  that  occur  in  adults  are  found 
also  in  children.  There  is  the  same  tendency  to  relapse,  there  may  even 
be  more  than  one.  Not  infrequently  the  relapse  is  more  severe  than  the 
primary  attack  ;  death  from  perforative  peritonitis  may  take  place  in  a 
relapse.  The  interpyrexial  period  is  very  variable.  Thus  in  a  severe  case 
the  temperature  touched  normal  on  the  twenty-first  day,  was  then  inter- 
mittent till  the  thirtieth,  then  normal  till  the  thirty-fourth,  then  a  relapse 
occurred,  the  temperature  varying  from  102°  to  104°,  till  it  reached  normal 
again  on  the  fifty-third  day  ;  recovery  followed.  In  another  case  the 
primary  fever  ended  on  the  nineteenth  day,  a  relapse  occurred  on  the 
thirtieth,  lasting  till  the  fiftieth.  In  another  the  primary  fever  ended  on  the 
twentieth,  the  relapse  occurred  on  the  twenty-eighth,  and  lasted  till  the  forty- 
second.  In  another  the  primary  fever  ceased  on  the  twenty-fifth,  and  a 
relapse  occurred  lasting  from  the  twenty-seventh  to  the  forty-sixth. 

Epistaxis  is  not  uncommon  as  an  early  symptom,  and  is  of  no  import- 
ance. Small  quantities  of  blood  in  the  stools  are  common  during  the 
second  and  third  week,  and  if  small  in  quantity  need  not  be  a  cause  of 
alarm.  Smart  hsemorrhagre  from  tlie  bowels  is  rare,  though  serious  when 
large  in  amount,  yet  we  have  not  seen  a  fatal  case  result  from  it  in  a  child. 
We  have  seen  severe  haemorrhage  in  three  cases,  all,  however,  ending  in 
recovery.  In  one  case,  a  girl  of  11  years,  there  was  a  fall  of  temperature 
on  the  twenty-seventh  day,  from  103-2°  to  98-8°,  followed  by  a  haemorrhage 
of  10  oz.  of  blood  per  rectum  ;  another  haemorrhage  occurred  on  the  thirty- 
first  day,  and  again  on  the  thirty-second  day  some  12  oz.  were  passed  ;  she 
eventually  recovered.  In  another  case,  in  a  boy  of  12  years,  who  was 
admitted  after  having  been  ill  a  month,  the  same  evening  there  was  a  large 
haemorrhage  per  rectum,  sufficient  to  blanch  his  lips,  and  for  the  time  he 
was  nearly  pulseless  ;  he  finally  recovered. 

Broncbitis  and  pneumonia  come  on  in  many  of  the  severe  cases  ;  they 
occur  quite  independently  of  a  chill  or  from  taking  cold  ;  they  are  due 
rather  to  stasis  of  blood  in  the  lungs,  mostly  at  the  bases,  and  possibly  also 
to  the  local  working  of  the  specific  bacillus  of  enteric  fever.  Diminished 
resonance  with  rales  and  rhonchi  are  detected  at  one  or  both  bases  if 
pneumonia  is  present.  The  temperature  is  usually  high,  and  the  pulse  and 
respiration  are  increased.  We  have  seen  death  take  place  from  this  cause 
on  the  nineteenth,  twentieth,  twenty-first,  twenty-third,  and  thirty-fifth  days. 
The  pneumonic  lung  is  of  a  purplish  colour,  has  a  solid  airiess  feel,  and  is 
often  more  or  less  collapsed  on  section  ;  the  cut  surface  is  not  granular  like 
croupous  pneumonia,  but  smooth  and  dark  red.  The  lung  is  airless  and 
sinks  in  water. 

Pyaemia,  with  secondary  abscesses  in  the  lungs  and  elsewhere,  the  result 
of  septic  embolism  from  the  ulcers  in  the  intestines,  occasionally  occurs.  In 
four  of  such  cases  dying  in  the  Children's  Hospital,  the  course  of  the  disease 
was  acute,  with  hyperpyrexia  and  an  intermittent  temperature  towards  the 
close  ;  one  died  on  the  nineteenth  day  with  suppuration  in  the  parotid,  the 

'  '  Typhoid  fever  and  pregnancy,  with  special  reference  to  foetal  infection.'  Hicks  and 
Trench.— Z-awaV,  June  3,  1905. 
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others  on  the  twenty-fifth,  twenty-ninth,  and  thirty-seventh  days  respectively. 
At  the  post-mortem  pyasmic  abscesses,  due  to  infarcts,  and  pneumonia  were 
found. 

The  most  dreaded  comphcation  in  enteric  fever  is  perforation  of  the 
Intestine  followed  by  peritonitis,  in  consequence  of  an  ulcer  penetrating 
through  the  wall  of  the  intestine.  This  complication  is  fatal  with  very  few 
exceptions,  though  it  is  difficult  to  say  if  it  always  is,  as  cases  with 
symptoms  of  peritonitis  sometimes  recover,  and  it  is  not  unreasonable  to 
suppose  that  at  times  no  extravasation  may  take  place,  the  affected  portion 


Fig.  65.--Temperatu.e  Chart  of  Enteric  Fever  ;  Peritonitis  ;  death  sixteenth  day 

in  a  girl  of  9  years. 

having  become  glued  by  means  of  lymph  to  another  piece  of  intestine.  In 

and'fortv'L'^.'r/'''''  ''''""■'^  °"  ^'^^^^^^h'  t^venty-second,  thirtieth 
the      e"^^^^^^  T  ^^^P^^^'^^^y-    I"  the  case  in  which  death  occurred  on 

ever  or  of  1  the  sixteenth  day  of  the  primary 

miss  on  ^Vr  .  P'''      ^''^        ^  '"d^fi"'te  illness  before  ad- 

Schus  n^d  r  iT''''"^  ^"/.^'^i^^i^^  "O'-nial,  though  there  was  some 
fiHo  for  fiftlf  l''"'"  l^'^        "  '^"'^ '        ^'^^^^^  ^^"te  course 

allint^  abrun  V     ^T'  '"^^""'^  "^^'^        ^^"^P^^'  temperature 

aga in^o  ^0,°  dU";;  '"""'""^  ""^  abdominal  pain  ;  the  temperature  rose 
agam  to  104  ,  death  occurnng  next  day.    A  perforation  in  the  ileum,  three 
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inches  from  the  caecum,  was  found,  with  extravasated  f;eces  and  general 
peritonitis.  In  all  the  cases  there  was  abdominal  pain  and  collapse  a  day  or 
two  before  death.  In  the  case  in  which  death  occurred  on  the  forty-eighth 
day,  the  girl  had  been  ill  three  weeks  before  admission,  and  the  attack 
treated  in  the  hospital  may  have  been  a  relapse.  There  was  hy])crpyrexia 
and  intermittent  fever. 

Some  cases  of  enteric  begin  with  tonsillitis  and  membranous  exudation 
on  the  tonsils  ;  occasionally  sloughing  tonsillitis  supervenes  in  the  course  of 
the  attack  ;  this  was  so  in  one  fatal  case,  in  another  a  membranous  laryngitis 
occurred  causing  death  on  the  twenty-first  day.  Otitis  may  occur,  and 
occasionally  a  fatal  result  follows  from  thrombosis  of  the  lateral  sinus  and 
pytmiia. 

Tuberculosis  may  complicate  the  course  of  enteric  fever,  or  it  may 
follow  as  a  sequela.  In  one  case  a  child  died  of  pneumonia  on  the  twenty- 
first  day  ;  tubercles  were  present  on  the  pleura  and  in  the  lung.  In  another 
case  a  girl  recovered  from  enteric,  the  temperature  becoming  normal  on  the 
twenty-sixth  day  ;  it  remained  normal  for  a  few  days  ;  she  continued  to  im- 
prove' for  a  month,  though  the  temperature  went  up  occasionally  at  night. 
Then  hectic  fever  came  on,  with  vomiting,  and  she  died  comatose  three  weeks 
after  ;  the  post-mortem  showed  tuberculous  meningitis  and  a  few  tubercles  in 
the  lungs. 

Diag7iosis.—Dwxm%  the  first  week  the  diagnosis  of  enteric  is  difficult, 
often  impossible  ;  and  especially  in  children  typhoid  may  be  confounded  with 
the  feverishness  which  so  often  accoinpanies  dyspepsia  and  intestinal  catarrh. 
Children  are  frequently  brought  to  the  out-patients'  rooms  of  children's 
hospitals  with  indefinite  symptoms  and  feverishness  ;  a  tentative  diagnosis 
of  enteric  is  made,  but  in  a  few  days  the  symptoms  disappear  and  the  child 
is  practically  well  again.    Such  attacks  may  be  more  severe,  and  it  may  he 
impossible  to  say  whether  the  patient  has  had  an  abortive  enteric  attack  or 
not,  unless  there  are  undoubted  enteric  cases  in  the  household.    In  all  doubt- 
ful cases,  in  the  eariy  stages,  the  temperature  should  be  carefully  taken  every 
four  hours  and  a  careful  examination  made  for  rose  spots  and  enlargement 
of  the  spleen.    The  diagnosis  in  small  children  and  infants  is  extremely 
difficult,  on  account  of  the  many  causes,  such  as  patchy  catarrhal  pneumonia, 
intestinal  catarrh,  influenza,  and  tuberculosis,  which  may  give  rise  to  an  inter- 
mittent or  remittent  fever  ;  it  must  have  occurred  to  almost  every  medical 
man  in  practice  to  have  seen  babies  or  young  children  with  an  intermittent 
fever  lasting  two  or  three  weeks  or  more,  with  rounded  abdomen,  but  no 
distinct  enlargement  of  the  spleen,  rose  spots,  or  diarrhoea.    Here  diagnosis 
may  be  impossible  without  the  aid  of  serum-diagnosis.    It  is  possible  that 
these  continued  febrile  attacks  are  due  to  some  other  form  of  bacillus,  as  the 
colon  bacillus,  when  Widal's  blood  reaction  test  is  negative.    The  diazo- 
reaction  of  the  urine  is  of  value  if  positive. 

Acute  Miliary  Tuberculosis  and  enteric  may  be  very  similar,  and  ioi 
a  week  or  two  the  diagnosis  may  have  to  be  held  in  abeyance.  Careful 
temoerature-taking  every  four  hours  will  often  greatly  aid  the  diagnosis  In 
acute  tuberculosis  the  fever  is  mostly  intermittent,  the  diurnal  ranges  being 
oerhaps  ^°  to  5°  ;  there  are  no  true  spots,  rarely  diarrha^a  ;  miliary  tubercles 
may  occasionally  be  detected  in  the  choroid,  crepitation  may  be  heard  in  the 
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lungs,  or  there  may  be  some  want  of  resonance  at  one  apex  ;  the  abdomen 
is  not  usually  rounded.  Tuberculous  Mening-itis  in  the  early  stages  may 
simulate  enteric.  A  child  who  is  seen  for  the  first  time,  recovering  from 
typhoid  fever,  being  anaemic,  wasted,  and  having  perhaps  some  cough  with 
rhonchi  heard  on  examining  the  chest,  and  possibly  bedsores,  might  readily 
be  thought  to  be  suffering  from  Cbronic  Tuberculosis.  If  there  is  diarrhoea 
and  abdominal  tenderness,  the  two  diseases  at  this  stage  may  be  still  more 
alike.  A  careful  examination  of  the  lungs  would  generally  distinguish 
between  the  two,  as  in  chronic  tuberculosis  some  consolidation  at  the  apices 
or  elsewhere  would  usually  be  found.  Pyaemia  may  resemble  enteric  fever, 
especially  in  those  cases  where  the  pyaemia  is  secondary  to  some  bone 
disease  without  any  external  wound.  A  case  of  pyjemia  secondary  to  Pott's 
disease  of  the  spine,  with  abscesses  in  the  lungs,  which  came  under  our  care 
was  thought  for  a  few  days  to  be  enteric  fever  ;  but  the  daily  ranges  of  tem- 
perature are  more  extreme,  the  type  more  markedly  intermittent,  in  pyaemia 
than  typhoid.  A  rounded  distended  abdomen,  with  a  pimply  rash,  may  cer- 
tainly occur  in  other  diseases  than  enteric,  though  when  true  rose  spots  are 
present  they  are  characteristic.    (See  chapters  on  Bones  and  Joints  ) 

Morbid  Anatomy.— solitary  glands  and  Peyei-'s  patches  are  swollen 
m  catarrh  of  the  bowel,  enteritis,  also  in  scarlet  fever  and  septiccxmia  as  well 
as  m  enteric  fever.  Ulceration  occurs  in  the  later  stages  of  enteritis  ileo 
cohtis,  and  tuberculosis,  as  well  as  in  typhoid.  In  a  typical  case  of  typhoid 
there  is  usually  no  difficulty  in  making  a  post-mortem  diagnosis  as  the 
s^v^llen  condition  and  ulceration  of  Peyer's  patches,  enlargemenl  of  the 
spleen  and  absence  of  tubercle  are  sufficiently  characteristic  If  death 
takes  place  early  ,n  the  disease,  there  may  be  more  difficulty.  Eberth's 
typhoid  bacillus  is  with  difficulty  distinguished  from  other  bacilli  in  the 
faeces,  but  If  present  in  spleen  pulp  or  juice,  then  its  diagnostic  value  is  much 
greater.  'iiu^-n 

Trealment.--T\.^  management  rather  than  the  medicinal  treatment  of 
typhoid  fever  is  of  the  greatest  importance.    The  patient  must  of  course  be 
put  to  bed  in  a  coo  room,  and  arrangements  made  for  both  night  and  dav 
nursing;  it  is  needless  to  emphasise  the  importance  of  a  trustworthy  nurse 
at  night  to  feed  and  attend  to  the  patient's  wants  and  soothe  h^m  to  sleep 
Sponging  with  warm  water,  to  which  some  Condy's  Fluid  or  Sanitas  h..  i!f ^" 
added,  should  be  performed  every  evening  before  settling  he  pS^^^^^^ 
night  great  care  being  taken  to  cleanse  the  buttocks  and  an.Tr. 
especially  if  the  patient  is  suffering  from  diarrheal  as  thp  .tlr 
be  smeared  about.    To  keep  the  patient's  back  s ^d^^^^^^^^    eat  i^a  mttf 
of  importance  in  the  prevention  of  bedsores.    The  patient's  month  / 
carefully  attended  to,  and  cleansed,  by  means  of  a  nain  L   h  """'"'^ 
decomposing  food  and  foul  secretions    the  more  ilf  anH         ° -k?^'  °^ 
patient  is,  the  more  important  does  thii  become    CondVs  Y^T  \l''' 
solution  of  boro-glyceride  may  be  used  for  the  purpose    The  dt^  t  T. 
consist  of  milk  diluted  with  barley  water  or  soda  TtTr        •  '^^"^"^ 
be  suited  to  the  aee    During  thi  ^^^^"^  ^\  ^oda  water,  and  in  amount  should 
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rise  to  flatulence  and  discomfort  ;  a  pint  and  a  half  to  a  quart  of  milk  daily 
will  be  sufficient.    An  excess  may  give  rise  to  diarrhoea  or  accumulate  in  the 
large  intestine  as  hardened  faeces.    In  the  later  stages,  when  the  tongue  is 
cleaning,  beef  tea  is  usually  taken  well,  and  forms  a  pleasant  change  of  diet. 
Where  milk  does  not  agree,  or  when  the  diarrhoea  is  troublesome,  peptonised 
milk  or  Benger's  Food  should  be  given.    It  is  well  to  continue  the  fluid  diet  till 
a  full  week  after  the  temperature  has  become  normal.    Our  usual  practice  is 
to  allow  sops  in  the  milk  or  beef  tea  on  the  thirtieth  day,  at  once  discontinu- 
ing it  if  the  temperature  rises.    In  mild  or  medium  cases  alcohol  is  unneces- 
sary.   No  medicine  is  required  ;  a  simple  saline  may  be  given.    The  treat- 
ment of  hyperpyrexia  must  depend  upon  the  effect  which  it  has  upon  the 
patient,  though  in  any  case,  if  the  temperature  rises  to  104°,  sponging  the 
head  trunk,  and  limbs  with  water  at  60°  should  be  resorted  to,  or  the  cold 
pack'may  be  given,  provided  there  is  no  immediate  risk  of  peritonitis.    If  the 
temperature  is  not  kept  in  check  by  these  means,  but  the  fever  is  not  making 
the  patient  drowsy  or  delirious,  no  other  means  need  be  taken  except  perhaps 
applying  an  icebag  to  the  head.    Other  means  are  however  available,  such  as 
the  administration  of  phenacetin  or  quinine,  and  the  graduated  bath.  Anti- 
febrin  and  antipyrin  are  best  avoided,  as  too  depressing.    In  the  early  stages, 
with  due  care,  the  graduated  bath  is  useful  in  reducing  temperature  ;  in  the 
later  stages  it  is  contra-indicated  on  account  of  the  disturbance  to  the  patient 
which  it  entails.    The  patient  may  be  placed  in  the  bath  at  a  temperature  of 
100°  and  cold  water  added  so  as  to  reduce  it  to  70°  or  80°,  though  it  is  rarely 
wise' to  allow  the  child  to  remain  in  longer  than  five  minutes.  Excessive 
diarrhoea  should  be  checked  by  starch  and  opium  enemata,  or  Dover's  powdei 
by  the  mouth  ;  sleeplessness  and  delirium  by  a  wet  pack  or  small  doses  of 
nepenthe  the  latter  being  more  useful  than  bromides,  chloral,  or  urethan  ; 
abdominal  pain  or  tenderness  is  best  treated  by  nepenthe  in  free  doses  by  the 
mouth  and  qpium  fomentations,  while  the  food  and  liquids  taken  are  reduced 
to  a  minimum  compatible  with  safety;  pneumonia  by  stimulating  applications 
such  as  mustard  poultices  or  turpentine  stupe,  the  latter  being  used  with  great 
care  on  account  of  the  sores  apt  to  be  produced.    Any  signs  of  cardiac 
depression  must  be  combated  by  alcohol  in  the  form  of  mist,  vim  gallici,  or 
champagne,  or  by  caffeine,  ammonia,  ether,  or  digitahs. 

It  is  often  an  anxious  question  to  decide  as  to  whether  a  laxative  should 
be  given  when  the  bowels  are  constipated,  inasmuch  as  a  patient  is  rendered 
ZL  comfortable  by  a  free  action  of  the  bowels,  and  the  distension  and  d.s- 
Tr^fort  are  lessened.    On  the  other  hand,  one  fears  that  the  peristalsis  se  up 
Ty  a  purgative  or  even  an  enema  may  do  irretrievable  damage  by  converting 
an  ulcer  into  a  perforation  or  tearing  down  adhesions  of  lymph  which  Im 
formed     At  thl  same  time  it  must  be  remembered  that  hard  lumps  of  fa^^ce 
Xte  the  bowel  and  fret  and  rub  the  ulcers,  and  in  some  of  the  worst  instances 
of  extensive  ulcers  in  fatal  cases  we  have  found  numerous  hard  lumps  of 
fece  in  he  lower  part  of  the  ileum  and  large  bowel    Some  doses  of  caste 
nU  during  the  first  ten  days  are  often  beneficial  if  the  bowels  are  confined 
^f  erAis  rime  enemata  are  safer,  though  they  are  not  free  from  risk,  and  should 
after  this  time  er^em  ,  peritonitis.    If  severe  h^x-Miiorrhage 

r^'Tl  e  bSwT  ecu  'tt  gr  aTes^^^^^^^^  m'ust  be  taken  to  give  the  child  .only 
Srimatst  qtn^^^^    of  food  by  the  mouth  and  to  keep  him  as  quiet  as 
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possible.  An  ice  bag  should  be  placed  on  the  abdomen  and  a  grain  of  ergotin 
given  subcutaneously  and  repeated  every  two  or  three  hours.  Opium  should 
be  given  in  small  doses  if  there  is  much  restlessness.  Turpentine  or  terebene 
in  two  or  three  drop  doses  in  mucilage  is  useful  as  a  stimulant  and  hemo- 
static.  For  perforation-peritonitis,  see  p.  133. 

Can  we  abort  enteric  fever  by  giving  laxatives  or  antiseptics  ?  This  is  a 
disputed  point,  inasmuch  as  enteric  frequently  aborts,  especially  in  children, 
without  the  help  of  drugs,  and  the  diagnosis  in  the  early  stage  is  difficult. 
VVe  certainly  believe  that  the  danger  of  setting  up  perforation-peritonitis  by 
giving  purgatives  has  rather  frightened  us  unnecessarily  into  the  too  sparing 
use  of  evacuant  remedies  such  as  calomel  or  castor  oil.  Small  and  repeated 
doses  of  calomel  or  castor  oil  during  the  first  ten  days  may  be  safely  given, 
and  in  many  cases  with  great  benefit.  We  are  less  inclined  to  the  heroic 
doses  of  calomel  advocated  by  some  physicians. 

During  convalescence  dyspepsia  and  constipation  are  frequently  trouble- 
some ;  flatulence  and  a  rise  of  temperature  are  very  apt  to  follow  any  excess 
of  starchy  or  any  indigestible  food,  especially  in  early  convalescence.  The 
food  should  consist  of  meat  essences,  of  broths,  jellies,  pounded  meat, 
chicken,  and  fish,  with  small  quantities  of  toast  or  stale  bread.  Good  sherry 
with  a  grain  or  two  of  pepsine  and  some  liquid  malt  extract  are  often  very 
useful.  The  constipation  is  usually  slow  in  disappearing;  purgatives  should 
be  avoided,  as  the  constipation  is  simply  due  to  wasting  of  the  muscular 
fibre  of  the  bowel  and  weakened  secretions.  In  this  condition  the  mineral 
acids,  strychnine,  cascara  sagrada  and  bitters  are  of  most  use. 
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During  an  epidemic  of  typhus  children  suffer  equally  with  adults,  though 
the  mortality  is  exceedingly  small.  It  is  probable  that  the  fact  that  children 
usually  suffer  from  the  disease  in  a  mild  form,  and  but  few  die,  has  given 
rise  to  the  general  belief  that  children  are  less  susceptible  to  the  typhus 

E^lv  h^n  ''''      ''''  ''''  shown  con! 

in  cTildLn^    ■    ;  wr"""?  slightness  of  the  fever 

luack  Si       ''  .         '"^"''^  "^^^^  t°  ^"^'"de  every  case  of 

attack,  children  and  adults  are  found  to  be  equally  susceptible  ;  the  actual 

•  because 'ofZ-'""  strongly 'upon  L  young,  partly 

protected  """"^        ^""^  ^^''^^  "^"^'^  ^'^^"^"^1^ 

fyohus  fs       ^  T?  '^^^^  "^^"y  ^^'^d"-^"         attacked  with 

Colli^^  fl  shown  by  the  statistics  of  the  Homerton  Fever  Hospital  (given  by 

^Snmo                                   ^^'P^"^  during  the  period 

rom   o  to  i/vir  T'"             °'  54  from  5  to  9  years,  II3^vere 

reaUy  attacke/.    '      ""^V     I'  '"^'^  P^^^^^le  that  the  proportion 

S  mik  ness  of  tL'r^'?.^  "''^  ^"'^^  S''^''^'  but  on  account  of 

Only    o  deaths  toot^H               T''^  ^^^^  hospital. 

mitted,  vvhSe  tot^I      rr^""^  ""^^^  ^4  years  of  age  ad- 

s/^nj^^^,.^^^^^^^^  being  nearly  20  pef  cent. 

those  seen  in  adults  w^i^h  T;       ^y"\Ptonis  and  course  do  not  differ  from 

The  attack  ommet'er  wkh  he 'fT''^"  °'  "^'^d^^^^' 
ommences  with  headache,  pains  in  the  limbs,  drowsiness,  more 
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or  less  shivering,  sometimes  vomiting,  rarely  diarrhoea.  This  history  closely 
resembles  that  often  obtained  in  scarlet  fever,  and  this  should  be  borne  in 
mind,  as  a  hasty  conclusion  as  to  the  nature  of  an  attack  may  be  a  wrong 
one.  If  seen  for  the  first  time  at  the  end  of  three  or  four  days,  there  is  a 
listless  expression  on  the  face  ;  it  is  flushed,  the  eyes  suffused,  the  conjunctivae 
injected  ;  the  child  may  answer  questions  if  spoken  to  sharply,  but  is  drowsy, 
semi-delirious,  and  irritable  if  interfered  with.  The  tongue  is  dry,  coated 
with  a  brown  fur,  and  protruded  with  difficulty,  the  lips  are  black,  there 
are  sordes  on  the  teeth,  while  the  gums  easily  bleed.    An  examination  of  the 
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Fig.  ee. -Temperature  Chart  of  Typhus  Ftver,  ending  in  recovery.    Ehz.  G.,  aged  7  years. 

lungs  reveals  the  presence  of  rhonchi,  perhaps  rales,  and  some  loss  of  re- 
sonance at  one  or  both  bases.    On  the  fourth  or  fifth  day  the  rash  usually 
appears  ;  the  skin  has  a  dusky  congested  appearance,  with  an  mdistmc 
niottling,  in  addition  perhaps  to  petechial  points,  due  to  flea  bites  ;  for  our 
patients  with  typhus  usually  come  from  the  dirtiest  and  most  squalid  quarteis 
Perhaps  a  dusky  mottling  is  all  that  can  be  seen,  but  in  more  typical 
cases  the  rash  is  more  definite,  consisting  of  rose-coloured  spots,  orm^c^^^^ 
larger  than  typhoid  spots,  and  with  more  ill-defined  margins,  scattered  o^^e 
the  body.     According  to  Collie,  they  are  first  seen  on  the  sub-^l-^'f 
regions,  along  the  lower  border  of  the  pcctoral.s  major,  on  the  wrists,  back 
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the  hands  and  epigastrium.  We  have  sometimes  noted  the  rash  especially- 
well  marked  on  the  dependent  parts  of  the  body,  sides  of  the  thighs,  and 
arms,  and  back,  extending  along  the  neck  on  to  the  cheeks,  and  present  also 
on  the  dorsum  of  the  feet.  The  temperature  is  usually  continuously  high, 
103°  to  104°,  the  pulse  small  and  weak,  perhaps  120  to  130,  and  there  is  some 
cough,  and  frequently  much  delirium  or  wandering  at  night.  The  fever 
may  last  for  two  weeks  ;  more  frequently  the  symptoms  undergo  mai-ked 
amelioration  after  the  first  week,  and  possibly  the  temperature  declines  to 
normal  by  the  eighth  or  tenth  day,  all  the  symptoms  becoming  milder  and  the 
rash  disappearing  without  becoming  petechial,  as  it  often  does  in  adults. 
The  rash  may  be  only  visible  for  a  few  days  or  may  fade  as  the  fever  becomes 
less.  While  the  above  description  applies  to  a  typical  case  in  a  child,  very 
severe  cases  may  sometimes  be  met  with,  though  far  oftener  the  symptoms  are 
decidedly  milder.  The  tongue  may  never  be  brown,  only  coated  with  a  white 
fur  ;  the  rash  may  consist  of  a  dusky  mottling  only  ;  there  may  be  drowsiness 
without  active  delirium.  The  late  Dr.  Tomkins  observed  in  some  of  his 
cases  at  Monsall  Fever  Hospital  that  there  was  marked  torpor  and  lethargy 
during  the  first  few  days,  so  that  the  child  was  with  difficulty  aroused  to 
take  food. 

Diagtiosis.~  \\.  is  obviously  important  to  recognise  typhus,  though  the 
attack  may  be  mild,  as  such  cases  are  of  course  infectious  and  may  spread 
the  disease.  Dr.  Tomkins  recorded  the  case  of  a  woman  who  contracted 
a  fatal  attack  by  sleeping  with  a  child  suffering  from  mild  typhus,  the 
cause  of  the  child's  illness  not  having  been  recognised. 

The  fact  that  typhus  occurs  in  epidemics  and  is  apt  to  prevail  in  the 
o.yercrowded  and  poverty-stricken  quarters  of  a  large  city  often  helps  the 
diagnosis  ;  but  occasionally  an  epidemic  breaks  out  in  a  school  or  in  the 
homes  of  the  well-to-do.  The  onset  of  the  attack  may  suggest  scarlet  fever  ; 
the  high  fevei-,  drowsiness,  and  dusky  condition  of  skin  present  in  a  malig- 
nant case  of  the  latter  disease  might  render  the  diagnosis  doubtful  at  first  ; 
but  the  condition  of  the  tonsils  would  usually  clear  up  a  doubt  if  the 
characteristic  rash  of  scarlet  fever  was  not  present.  Nevertheless  we  have 
seen  a  case  fatal  in  two  or  three  days  that  gave  rise  to  some  doubt,  and  in 
the  absence  of  7\.  post-mortem  was  never  cleared  up.  The  disease  most  likely 
to  be  mistaken  for  typhus  is  acute  pneumonia  (Collie) ;  this  is  in  accord  with 
our  own  experience,  as  we  have  seen  cases  of  acute  'cerebral  pneumonia,' 
with  physical  signs  delayed,  sent  into  hospital  as  typhus  ;  the  mistake  is 
likely  to  occur,  as  in  most  cases  of  typhus  some  rales  or  rhonchi  are  to  be 
heard. 

In  'cerebral  pneumonia'  the  lesion  is  often  at  the  apex  of  the  lunjr  •  if 
seen  on  or  after  the  fourth  day  of  illness,  and  there  is  bronchial  breathing 
or  dulness  or  some  high-pitched  resonance  over  a  portion  of  lung  and  no 
rash,  the  disease  is  almost  certainty  acute  pneumonia  A  dusky  or  mottled 
Skin,  brown  dry  tongue,  rales  or  rhonchi  scattered  over  the  whole  lungs  or 
esoS-Z  "^^y      '"'^^^ken  for  typhus, 

of  markid  Ir "  ^^'"^^  ^he  absence 

of  maiked  delirium  or  torpor,  the  tenderness  on  pressure  over  the  abdomen, 

case  of  ?vn,  "^^''^  have  seen  some 

cases  of  typhus  where  there  was  a  good  deal  of  general  hypera^sthesia  and 
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muscular  tenderness,  where  pressure  on  the  abdomen  evoked  expressions  of 
pain. 

Prognosis. — This  is  mostly  good,  but  fatal  cases  sometimes  occur,  the 
children  succumbing  in  the  first  few  days  of  the  fever  from  the  intensity  of 
the  poison. 

Trcatmc7it.  —That  of  fever  generally.  Sponging  with  Cond/s  Fluid  should 
be  resorted  to  daily  \  the  apartment  should  be  large,  airy,  and  warm  ;  stimu- 
lants are  required  in  all  but  the  mild  cases  ;  milk  and  other  liquid  nourish- 
ment must  be  given  in  suitable  quantities.  Directly  convalescence  has  set 
in,  a  more  liberal  diet  may  be  allowed. 

Varicella 

Varicella  is  a  specific  infectious  disease  closely  resembling  modified 
smallpox,  though  perfectly  distinct  from  it.  There  are  still  a  few  who 
believe  varicella  to  be  a  variety  of  smallpox,  notwithstanding  the  many 
facts  which  point  in  a  contrary  direction  ;  these  may  be  summed  up  as 
follows  :  the  two  diseases  are  not  mutually  protective — children  who  have 
recently  had  smallpox  may  contract  varicella  ;  during  epidemics  of  one 
disease  the  other  is  not  usually  prevalent  ;  smallpox  affects  all  ages,  vari- 
cella affects  children  almost  entirely  ;  inoculation  with  the  virus  of  smallpox 
produces  smallpox,  inoculation  with  the  contents  of  the  vesicles  of  varicella, 
when  successful,  produces  only  chicken-pox. 

Varicella  occurs  in  epidemics  in  schools,  workhouses,  children's  hospitals, 
and  among  the  poorer  classes  of  society  where  there  are  many  children  in 
constant  contact  v/ith  one  another  ;  its  epidemics,  however,  are  not  so  wide- 
spread as  those  of  measles  or  whooping  cough,  nor  does  it  affect  so  large  a 
proportion  of  the  unprotected.  It  affects  children  almost  entirely  ;  thus  in 
584  cases  observed  by  Baader  in  Bale,  98  per  cent,  were  under  the  age  of 
10  years,  and  65  per  cent,  below  5  years  of  age.  Adults  do,  however, 
occasionally  take  it.  We  have  several  times  seen  nurses  contract  the  disease 
from  children  suffering  from  it. 

Varicella  can  be  communicated  from  the  sick  to  the  healthy  by  inocula- 
tion, by  simple  contact,  or  by  infection  being  carried  by  a  third  person. 
Trousseau  failed  in  his  attempt  to  inoculate  ;  Steiner  seems  to  have  been 
more  successful,  succeeding  in  eight  cases  out  of  ten.  The  disease  is  most 
usually  communicated  directly  from  children  suffering  from  or  convalescent 
from  an  attack  ;  it  is  also  certain  that  the  infection  can  be  carried  by  means 
of  a  third  person,  and  remain  in  an  active  condition  in  clothes  for  many 
weeks,  inasmuch  as  sporadic  cases  of  the  disease  Avill  occur  in  hospital  wards 
in  patients  who  have  been  in  for  months,  and  where  no  cases  had  occurred 
previously  in  the  ward  for  a  long  interval. 

Symptoms.— ThQ  mcubatiojt  period  in  the  inoculated  cases  reported  by 
Steiner  was  eight  days  ;  when  contracted  in  the  ordinary  way  it  is  usually 
about  fourteen  days,  sometimes  a  day  or  two  more.  We  have  on  several 
occasions  had  an  opportunity  of  verifying  this.  There  are  usually  no  prc- 
monitory  symptoms  ;  the  discovery  of  papules  and  vesicles  on  the  body  is 
usually  the  first  thing  noted  by  the  friends.  In  a  few  cases  there  is  a  diffuse 
redness  of  the  body  resembling  the  roseolous  rash  which  sometimes  precedes 
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smallpox,  and  which  has  given  rise  to  the  suspicion  that  the  case  is  one  of 
scarlet  fever ;  in  one  case  a  measly  rash,  preceding  the  vesicular  eruption, 
made  it  look  as  if  the  child  was  sufifering  from  both  measles  and  varicella, 
but  of  this  there  was  no  confirmatory  evidence.  Frequent  micturition  was 
observed  in  one  of  our  cases  before  the  rash  appeared.  The  premonitory 
fever  if  present  is  of  short  duration,  varying  from  a  few  hours  to  twenty-four 
hours,  and  in  this  respect  varicella  presents  a  marked  contrast  to  variola. 
The  temperature  is  not  as  a  rule  characteristic,  and  varies  with  the  acute- 
ness  of  the  attack,  mild  cases  with  only  a  few  vesicles  being  feverless,  severe 
cases  with  a  great  number  of  vesicles  being  accompanied  by  a  temperature 
of  104°  or  more.    The  most  frequent  type  is  the  intermittent  (fig.  67). 

The  rise  of  temperature  is  accompanied  by  an  accelerated  pulse,  coated 
tongue,  and  restlessness,  though  in  mild  cases  these  may  be  absent  ;  in  a 


few  hours  rose  spots,  resembling  the  rash  of  typhoid,  appear  and  quicklv 
t  iTeVotr  ^T^^bly/^  ^he  time  the  first  examination  is  made  ^e  e 

and  L  r^"^''  ^""^  "^'""'^  ^^^i^l^^  containing  clear  flu  d 

and  surrounded  by  a  zone  of  redness.    By  the  next  dav  a  fre.h  rLT  f 

papules  and  vesicles  will  have  appeared,  the'vesicles  of  dfe'pre  ofs  d  y'are 
FrSVron^^'  °^  ^"-"^  ^^'^  ^^^^^^^^  and  commenced  T  dr  j  up 

day  the  trunk  f^T  I  ''''  "  "'"^"^     °"        third  or  fourth 

problb  y  Xo  a  Je™  th.ckly  covered  with  vesicles  and  scabs, 

tesicles  have  burtr  7he  co  J  T  '^T  ^""^^  '"'^''^^'^^S  and  the 
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the  vesicle  has  been  injured  and  part  of  its  contents  has  escaped.  The 
vesicles  are  mostly  unilocular,  their  upper  surface  is  convex  and  collapses  as 
soon  as  it  is  pricked,  though  in  some  cases  a  few  vesicles  may  be  seen  more 

or  less  flattened,  umbilicated,  and  mulli- 
locular,  closely  resembling  smallpox 
or  vaccination  vesicles.  The  number 
of  vesicles  varies  greatly  ;  in  some 
cases  only  a  few  are  present,  in  others 
there  may  be  many  hundreds.  They 
are  never  confluent.  In  the  majority 
of  cases  the  vesicles  dry  up  and  scabs 
are  formed  at  their  site  ;  these  fall  off 
in  the  course  of  a  few  days,  leaving 
clear  and  healthy  skin  beneath.  In 
some  of  the  worst  cases  this  is  not  so  ; 
an  ulcer,  which  may  be  some  weeks  in 
healing,  forms  beneath  the  scab  and 
thus  a  scar  is  left  not  unlike  those  fol- 
lowing severe  smallpox.  The  vesicles 
make  their  appearance  on  the  trunk, 
limbs,  and  scalp  ;  they  are  generally 
more  sparely  present  on  the  face, 
tongue,  and  soft  palate. 

The  prognosis  in  varicella  is  uni- 
formly good,  as  it  is  apparently  never 
fatal  in  a  previously  healthy  child.  In 
weakly  and  tuberculous  children  the 
varicella  vesicles  are  apt  to  be  followed 
by  spreading  ulcers,  which,  joining  one 
another  and  taking  on  an  unhealthy 
action,  sometimes  assist  in  bringing  about  a  fatal  result.  Such  cases  have 
been  described  by  Mr.  Hutchinson  under  the  name  of  varicella  gan- 
grsenosa;  they  are  not  uncommon  in  the  out-patient  room  (see  ftg.  6S). 
The  gangrenous  action  is  usually  associated  with  tuberculosis,  and  it  is 
curious  that  in  all  fatal  cases  of  this  affection-as  has  been  remarked  by 
Dr  T  F  Payne -tubercle  has  been  found  post  mortem.  Eustace  Smith 
has  known  acute  tuberculosis  to  follow  varicella,  and  we  have  also  seen 
several  such  cases.    Nephritis  is  an  occasional  sequela,  as  first  noted  by 

Henoch.  .         .  n  i  i-.^ 

Diairnosis.-T\v^  disease  with  which  chicken-pox  is  most  likely  to  be 
confounded  is  mild  or  modified  smallpox,  but  as  a  rule  no  difficulty  is  ex- 
perienced. The  points  of  most  importance  in  making  a  diagnosis  are  e 
absence  of  premonitory  symptoms  and  the  character  of  the  rash  ;  tnc 
table  on  p.  331  shows  these.  .  . 

Occasionally  a  vesicular  syphilitic  eruption  may  simulate  vancdU, 
though  such  eruptions  are  rare  in  congenital  syphilis,  and  when  present  take 
the  form  of  bulhe  of  various  sizes  rather  than  vesicles.  In  one  case  wh  ch 
came  under  our  notice,  a  vesicular  syphilide  closely  resembled  varicella,  but 
there  was  no  fever,  and  some  brown  staining  followed  the  rash. 


Fig.  68.— Varicella  Gangra;nosa.  Child  aged 
2  years.  From  a  pliotograph  taken  after 
death.  The  patient  died  of  tuberculosis  ; 
she  had  had  an  attack  of  Varicella  two 
months  before  death. 
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Varicella 

Incubation. — Thirteen  to  sixteen  days. 
Premonitory  Fever. — A  few  hours. 
Premonitory  Symptoms. — Mostly  nil. 

Rash. — Red  spots  becoming  vesicular  in  a 
few  hours  and  drying  up  in  three  or  four 
days,  leaving  crusts  ;  coming  out  in  crops 
on  four  or  five  successive  days  on  the 
scalp,  trunk,  limbs,  face,  and  mucous 
membranes.  The  vesicles  are  mostly 
unilocular. 

TVw/trra^///-^.— Intermittent  in  character. 


Varioloid,  or  modified  Smallpox 

Twelve  days. 
Two  or  three  days. 

May  include  headache,  backache,  drowsi- 
ness, vomiting,  delirium,  convulsions. 
Red  shot-like  papules  appearing  on  face, 
wrists,  body,  limbs,  and  soft  palate  ;  in 
the  course  of  a  day  or  two  the  papules 
becoming  vesicles,  and  developing  into 
pustules  by  the  eighth  day,  or  they  may 
dry  up  leaving  only  scabs. 

Sudden  rise,  reaches  its  height  when  the 
papules  are  fully  out ;  then  comes  a 
speedy  fall.  The  secondary  fever  is 
slight  or  absent  in  modified  cases. 

Quarantine.— Y{o\\  long  does  the  infection  last  in  varicella?  No  case 
should  be  considered  past  the  infection  stage  ontil  all  the  scabs  have  cleared 
away  and  the  skin  is  quite  smooth  and  normal.  This  is  usually  accom- 
plished in  three  or  four  weeks.  In  one  case  which  was  admitted  to  hospital 
sufiTering  from  psoriasis,  which  had  succeeded  the  eruption  of  chicken-pox, 
and  where  some  unhealed  ulcers  were  present,  the  admission  into  the  ward 
was  followed  by  an  outbreak  of  the  disease  some  fortnight  afterwards.  The 
child  admitted  had  had  chicken-pox  five  weeks  before. 

Treatment.  — '^oi  much  treatment  is  necessary.  The  child  should  be 
isolated,  and  preferably  kept  in  bed  if  there  is  a  copious  eruption.  A  light 
diet  should  be  given,  and  ointment  containing  some  tarry  or  carbolic  com- 
pound will  be  useful  to  apply  to  the  scabbing  vesicles. 

Vaccinia — Performance  of  Vaccination.— Th^  safest  age  for  vaccinating 
mfants  has  been  in  dispute,  some  preferring  to  vaccinate  within  a  few  weeks 
of  birth  and  before  the  monthly  nurse  leaves,  \\'hile  others  much  prefer  post- 
poning the  operation  till  three  or  even  six  months.  Inasmuch  as  unvacci- 
nated  children  under  one  year  if  they  contract  smallpox  almost  certainly  die, 
no  time  should  be  lost  in  vaccinating  infants  if  there  is  any  chance  of  their 
being  exposed  to  contagion— as,  for  instance,  if  smallpox  exists  in  the  house 
or  IS  present  in  the  neighbourhood  in  epidemic  form.  On  the  other  hand,  if 
the  risk  of  their  being  exposed  to  contagion  is  small,  it  is  unwise  to  vaccinate 
during  the  first  few  weeks  of  life,  on  account  of  the  disturbance  of  the 
general  health  liable  to  follow  ;  infants  of  three  months  or  six  months  old 
bear  the  operation  better  than  infants  a  few  days  or  weeks  old.  We  prefer 
the  age  of  SIX  months.  It  is  of  importance  to  postpone  vaccination  beyond 
the  end  of  the  third  month  if  the  infant  is  not  robust,  or  suffers  from 
diarrhoea,  malnutrition,  eczema,  intertrigo,  or -if  erysipelas  is  prevailing  in  the 
neighbourhood.  Revaccination  should  be  performed  at  or  before  puberty 
It  human  lymph  cannot  be  obtained  from  an  infant  of  an  undoubtedly 
healthy  family,  glycerinated  calf  lymph  should  be  obtained,  and  if  the  latter 
IS  used,  any  objection  to  the  performance  of  vaccination  on  the  ground  of 
transmitting  syphilis  and  other  diseases  is  obviated.  The  cuticle  should  be 
removed  by  a  few  scratches  of  a  needle  or  lancet  at  the  spot  where  a  drop  of 
lymph  has  been  applied.    After  vaccination  nothing  is  usually  to  be  seen  till 
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about  the  third  day,  when  there  is  some  itching  and  a  shght  redness 
surrounding  the  spot,  or  there  may  be  a  tiny  papule.  By  the  seventh  or 
eighth  day  there  is  a  flattened  vesicle  at  the  seat  of  puncture,  containing 
clear  fluid  in  various  loculi.  During  the  next  few  days  a  red  areola  forms 
round  the  vesicle  and  its  contents  become  cloudy  ;  by  the  tenth  or  eleventh 
day  the  fluid  oozes  out  and  forms  a  scab  on  the  surface,  which,  becoming 
detached,  leaves  a  superficial  ulcer,  which  takes  a  variable  time  to  heal  ;  a 
permanent  cicatrix,  which  is  circular,  depressed,  pale,  and  pitted,  is  left. 
The  size  and  distinctness  of  the  scar  will  depend  upon  the  ulceration  which 
has  followed  the  pustule  ;  if  the  latter  dries  up  without  an  ulcer  forming, 
there  will  be  hardly  any  scar  left.  There  is  often  some  febrile  disturbance 
from  the  fifth  to  the  tenth  day. 

What  are  we  to  regard  as  the  best  vesicles  for  obtaining  lymph  from .'' 
According  to  Dr.  Hugh  Thompson,'  'they  are  such  as,  at  the  beginning  of 
the  eighth  day  (the  day  usually  chosen  for  taking  lymph,  although  not 
always  the  best),  show  the  punctures  made  in  vaccinating  well  healed  with 
no  scabbing,  the  vesicles  depressed  in  the  centre  and  elevated  at  the 
margin,  containing  a  moderate  amount  of  lymph,  not  acuminated  ;  that  is, 
flat  in  proportion  to  breadth,  and  not  having  lost  the  inequaHties,  bosses  and 
foveae — resulting  from  some  of  the  connections  between  the  epidermis  and 
corium  still  remaining  intact,  the  areola  incipient  or  only  slightly  developed. 
The  lymph  which  exudes  from  them,  on  being  pricked,  is  nearly  if  not  quite 
limpid,  somewhat  viscid,  moderate  in  quantity,  and  does  not  tend  to  run 
down  the  arm. 

'  As  a  general  rule  it  is  the  finest  children — those,  at  least,  who  are  such 
in  the  eyes  of  the  vaccinator :  "  children  of  dark  complexion,  with  a  thick, 
clear,  smooth  skin,"  as  Seaton  remarks,  indications  of  a  strong  vigorous  con- 
stitution— who  furnish  the  finest  vesicles.  At  the  same  time  care  must  be 
taken  to  see  that  the  child  is  in  perfect  health,  and  especially,  by  a  thorough 
examination,  that  it  ■  is  free  of  all  skin  diseases,  and  more  particularly  all 
indications  of  syphilis,  among  the  most  persistent  and  obvious  of  which 
(excepting,  of  course,  manifest  syphilides)  are  chronic  coryza,  generally  from 
birth  ;  a  depressed  nose,  open  fontanelles,  hydrocephalic  head,  turgid  veins 
of  scalp,  tumid  lymphatic  glands.  Many  of  the  manifestations  of  syphilis 
disappear  under  treatment,  and  it  is  possible  they  may  have  thus  disappeared 
without  the  disease  being  thoroughly  eradicated  ;  but  it  is  rare  that  one  or 
more  of  the  above  may  not  be  found  if  searched  for.  It  is  superfluous  to 
caution  against  the  smallest  admixture  of  blood.' 

Complications  and  Sequela;.— are  fortunately  few,  though  numerous 
and  important  in  the  eyes  of  prejudiced  persons,  and  a  lengthy  list  could  be 
easily  compiled  if  all  the  evidence  collected  by  such  were  to  hold  good.  The 
most  important  are  the  following  :  (i)  Syphilis  (see  infra).  (2)  Erythema 
and  Erysipelas.  There  may  be  an  unusual  amount  of  redness  and  hardness 
surrounding  the  pustules,  as  a  result  of  the  lymph  causing  more  irritation 
than  it  commonly  does  ;  this  may  spread  down  the  arm,  and  give  rise  to 
some  glandular  enlargement  without  there  being  any  erysipelas  present. 
Erysipelas  does  occasionally  occur.    The  erysipelas  coccus  may  gain  entrance 

'  '  Inoculation  for  Smallpox,'  by  Hugh  Thompson,  M.D. ;  Glasgow  Medical  Journal 
vol.  xxvii. 
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into  the  wound  at  the  time  of  vaccination  ;  in  this  case  symptoms  will  pro- 
bably arise  within  a  few  days,  the  incubation  period  being  a  few  hours  to  two 
or  three  days.    It  is  impossible  to  say  for  certain  that  it  may  not  be  longer. 
In  a  case  which  came  under  our  notice  the  seat  of  the  vaccine  punctures 
began  to  become  inflamed  nineteen  or  twenty  hours  after  vaccination.  In 
such  cases  the  vesicles  and  pustules  often  mature  earlier  than  in  normal  cases, 
and  a  vesicle  may  be  present  on  the  second  day,  with  more  or  less  redness 
around  the  punctures.    The  patches  of  redness  and  oedema  are  migratory, 
as  in  other  forms  of  erysipelas — that  is,  they  do  not  necessarily  remain  in 
the  immediate  neighbourhood  of  the  wound,  but  may  affect  the  face,  trunk, 
or  any  other  part.    The  mortality  of  vaccine  erysipelas  is  very  high,  most 
of  the  cases  being  fatal,  death  occurring  in  one  to  three  weeks.    It  has  un- 
fortunately happened  that  the  vaccine  has  been  taken  from  the  infant  suffer- 
ing from  or  incubating  erysipelas,  and  has  communicated  erysipelas  to 
infants  vaccinated  with  it.    Erysipelas  may  supervene  at  any  period  between 
vaccination  and  the  healing  of  the  pustules  if  the  infant  is  exposed  to 
the  infection,  the  cocci  becoming  accidentally  implanted  into  the  wound. 
(3)  Glandular  enlargement.    The  axillary  and  cervical  glands  may  enlarge 
and  suppurate  during  the  maturation  of  the  pustules,  or  more  commonly  in 
the  second  week.    We  have  seen  several  cases  in  infants  with  chronically 
enlarged  and  caseating  superficial  cervical  glands  of  the  left  side,  which  had 
commenced  to  enlarge  shortly  after  vaccination,  and  it  appears  likely  that 
in  infants  of  a  tuberculous  or  '  strumous  '  tendency  vaccination  may  be  the 
predisposing  cause.    Similar  chronic  axillary  adenitis  is  also  occasionally 
seen  produced  by  vaccination,  just  as  by  any  other  irritation.    (4)  Cold 
abscesses  and  boils  may  form  in  various  parts  of  the  body,  as  they  will  at 
times  after  all  suppurations,  especially  in  tuberculous  or  '  strumous'  children. 
(5)  Various  rashes  occasionally  make  their  appearance,  most  towards  the 
end  of  the  week,  when  the  vesicle  is  maturing.    A  roseolous  rash  over  the 
body  and  arms,  which  is  fugitive,  disappearing  mostly  in  twenty-four  hours  • 
a  vesicular  rash,  consisting  of  a  few  pimples  becoming  vesicular  •  a 
lichenous  rash  ;  and  patches  of  erythema  may  be  sometimes  present  We 
know  of  no  evidence  which  directly  connects  eczema  with  vaccination  •  it  is 
very  common  dunng  infancy  in  one  form  or  another,  and  it  is  not  surprisino- 
that  vaccmation  often  gets  the  credit  of  producing  it.     An  impetigo  is  no*! 
uncommon,  havmg  been  produced  by  inoculation  of  the  secretion  from  the 
pustules  by  means  of  the  finger  nails. 

Varioloid  or  Post-vaccinal  Smallpox.-Unvaccinated  children  suffer 
from  smallpox  in  as  violent  a  form  as  do  unprotected  adults  ;  indeed 
according  to  Collie,  '  smallpox  is  very  fatal  in  unvaccinated  children  unde; 
five  years  of  age,  more  than  half  dying,  and  nearly  all  infants  under  one 

.nff^^f  have  been  vaccinated  in  infancy  who  take  smallpox  usually 

uffei  from  .t  in  a  modified  form  ;  there  may  be  no  rash  at  all,  or  more  often 
he  attack  aborts  and  the  vesicles  dry  up  without  passing  through  the  pus 
thl  .tf ''"^  'T""^^''  ^'^^^  ^^'"^  absent  or  only  sHght.  Sometin"e; 
excen  f^n''  "ir^^'V  ^'■^      ^^''g^*  ^^^t  diagnoL  is  impossible 

except  from  the  fact  that  they  occur  after  exposure  to  infection  or  in  assoc  f ' 
tion  with  cases  of  undoubted  smallpox.    The  premonitory  sympton'  r; 
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be  present — headache,  feverishness,  backache — which  disappear  before  the 
rash  appears,  the  attack  coming  to  an  end  without  any  papular  eruption.  It 
is  much  more  common  for  the  attack  to  abort  immediately  after  the  rash 
appears,  secondary  fever  or  pustulation  being  absent.  The  premonitory 
symptoms  may  be  severe — headache,  backache,  the  temperature  rising  to 
103°  or  104°  on  the  third  or  fourth  day,  a  copious  eruption  of  papules 
appearing,  perhaps  being  confluent  on  the  face,  to  be  followed  by  a  sharp 
fall  in  the  temperature  of  perhaps  4°  or  5°.  The  papules  become  vesicular 
and  dry  up  with  but  slight  if  any  pustulation,  and  the  child  is  convalescent  at 
once. 

The  temperature  chart  (fig.  69)  was  that  of  a  child  aged  10  years  who 
was  convalescent  from  scarlet  fever,  and  who  contracted  smallpox  while  in 
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Fi,  6Q.-Temperature  Chart  of  a  case  of  modified  Smallpox  in  a  girl  aged  lo  years. 
Papular  rash  on  the  third  day,  becoming  vesicular  on  the  hfth. 

the  scarlet  fever  ward  ;  the  only  source  of  infection  which  could  be  traced 
was  a  visit  of  her  mother  twelve  days  before,  the  latter  commg  four  miles 
from  a  district  where  smallpox  was  prevailing.  There  was  marked  head- 
ache but  no  pain  in  the  back  ;  on  the  third  day  an  erythematous  rash  was 
seen  on  the  body,  which  suggested  that  her  illness  might  be  scarlet  fever, 
though  she  had  passed  through  a  typical  attack  some  weeks  before  ;  on  the 
afternoon  of  the  same  day  a  few  tiny  papules  like  the  rose  spots  of  typhoid 
were  seen  on  the  abdomen  and  arms,  the  headache  was  severe  and  the  eyes 
suffused  The  spleen  was  enlarged,  being  felt  i  inch  below  the  ribs.  On 
the  fourth  day  the  face,  neck,  trunk,  and  limbs  were  covered  with  wel  - 
defined  papules,  many  confluent.    The  same  evening  the  temperature  fell 
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from  104°  to  97°.  On  the  fifth  day  the  eruption  was  copious,  some  of  the 
papules  were  beginning  to  be  vesicular  ;  the  vesicles  quickly  began  to  dry 
up  and  scab,  no  true  pustules  appearing.  The  girl  made  a  good  recovery 
and  was  not  permanently  pitted. 

Diagnosis.— T\\&  fact  that  smallpox  is  at  times  a  very  mild  disorder 
makes  it  important  that  it  should  not  be  overlooked,  inasmuch  as  a  mild 
case  as  well  as  a  more  severe  one  may  be  the  means  of  spreading  the 
disease.    Diagnosis  is  hardly  possible  in  the  absence  of  a  papular  eruption 
or  the  purpuric  spots  of  the  malignant  form.  ' 

Treatment.— treatment  is  that  of  fevers  generally. 

Whoopingr  Coug^b 

Etiology,  S-r. -Whooping  cough  is  an  infectious  disease  which  is 
characterised  by  a  catarrh  of  the  air  passages  and  a  peculiar  spasmodic 
cough  It  prevails  m  epidemics  which  are  both  widespread  and  prolonjjed 
though  sporadic  cases  are  generally  present  in  large  centres  of  population.' 
There  is  no  disease  which  is  more  certainly  infectious  than  whooping  couch 
m  the  sense  that  if  those  who  are  unprotected  by  a  previous  attack  come'in 
contact  with  those  suffering  from  it  they  are  almost  certain  to  take  it  If 
one  member  of  a  household  is  attacked,  all  the  other  members,  both  children 
and  adults  who  are  unprotected,  take  the  disease.  If  it  enter  a  court  or 
a  ley,  it  is  tolerably  certain  that  all  the  unprotected  inhabitants  will  suffer 

iome  Tt  ifl  'P"''     ^  ""'^^^  ''^^      ^  ^^h-J  -  convalesceni 

home.    It  IS,  however,  a  curious  fact  which  we  have  often  noticed  tha 

whooping  cough  does  not  appear  to  spread  to  any  great  extent  in  ho'so  ta 

wards  in  which  the  children  are  in  bed  and  the  cubiLpace  great^  t^^^^^^^^^^^ 

fact  has  been  noticed  by  Dr.  Sturges  and  Dr.  Goodheart)"^  audit  wLld  almost 

appear  that  dose  contact  with  the  infected  individua  so  as  to  inhak  h  s 

breath  was  necessary  to  give  the  disease.    It  is  impossible  dognmt"callv  to 

deny  that  the  poison  of  whooping  cough  can  be  conveyed  on  tlTe  S.  or 

by  clothes  to  a  distance  and  so  affect  the  healthv  ;  but  it  is  ceS  exceo 

tional ;  the  common  way  in  which  it  spreads  is  by  direct  contact  witlX 

sick.    A  very  short  contact  is  all  that  appears  to  be  necessarv  f 

stance  as  a  child  meeting  another  for  a  moment^  tre  t^^^^^^^^^^ 

several  instances  of  attacks  contracted  in  this  wav  have  rnn.  J     a     ^  ' 

^^^^^  ^ 

seasons  of  the  year  ;  but  as  onrwouid^^^^^^^^  ''"^^  '°  P''^^^'^  ^" 

colder  months  of  th^  y^;  than  In  the  1^  ^^  'T'-' "^^^^  ^^'^^  ^he 
broncho-pneumonia  Sh  is  so  an!  T  ™''  '^^^^equence  of  the 

The  morfality  is  mosTly  hlh  amonrvf  '"P'"'"'  '  ''''  ^'^''^  ^^^^^^ 

Older  chiic^en  it  is  :^ 
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of  whooping  cough  were  treated  in  connection  with  the  children's  dispensary, 
with  281  deaths,  or  a  mortality  of  y6  per  cent.  Of  these,  217  or  77  per  cent, 
were  under  two  years  of  age,  63  or  13  per  cent,  were  from  two  to  five  years 
of  age,  and  only  one  fatal  case  occurred  in  a  child  over  five  years  of  age.  It 
is  certain  that  these  figures  do  not  represent  the  total  mortality,  as  they  do 
not  necessarily  include  those  who  die  some  months  later  of  tuberculosis 
and  gastro-intestinal  atrophy. 

Incubation. — It  is  difficult  to  fix  the  latent  period  with  precision,  as  the 
onset  is  gradual  and  the  symptoms  are  often  indefinite.  It  is  usually  seven  to 
fourteen  days  before  the  child  begins  to  cough,  and  another  week  or  ten  days 
before  the  characteristic  '  whoop  '  is  heard.  This  makes  an  interval  of  two 
to  three  weeks  between  being  infected  and  commencing  to  '  whoop.' 

Symptoms  and  Course. — The  course  of  the  disease  is  marked  by  three 
stages  :  (i)  The  catarrhal  or  premonitory  stage  ;  (2)  The  convulsive  or 
spasmodic  stage  ;  (3)  The  stage  of  decline  or  convalescence.  These  stages,  it 
is  needless  to  say,  are  not  well  marked,  but  one  gradually  succeeds  the  other, 
and  this  is  especially  true  with  regard  to  the  third. 

The  catarrhal  stage  begins  with  the  symptoms  of  a  feverish  cold  and 
tickling  dry  cough,  which  is  not  readily  relieved  by  ordinary  remedies.  The 
cough  is  especially  apt  to  recur  at  night,  and  it  is  remarked  on  by  the  friends 
as  being  more  than  usually  troublesome,  the  child  coughing  and  straining  as 
if  to  relieve  a  persistent  irritation  in  the  throat.  The  cough  keeps  it  awake 
at  night  or  it  wakes  up  coughing  and  fails  to  get  to  sleep  for  some  hours. 
During  the  day  the  child  may  appear  well,  or,  on  the  other  hand,  the  appetite 
fails  and  he  looks  pale  and  poorly.  The  cough,  if  not  paroxysmal  from  the 
first,  becomes  so  in  the  course  of  a  few  days,  before  the  actual  whoop  is  heard. 
There  is  usually  some  degree  of  fever  at  night,  and  dry  rhonchus  may  often 
be  heard  on  listening  to  the  chest.  The  first  stage  may  be  complicated  with 
bronchitis  or  pneumonia.  In  young  children  or  infants  the  convulsive  stage 
sometimes  begins  with  a  convulsion  or  series  of  convulsions. 

The  Convulsive  The  cough  now  comes  not  only  in  paroxysms, 

but  there  is  a  distinct  whoop  ;  there  are  a  number  of  short  forcible  expiratory 
efforts,  as  if  an  attempt  was  being  made  to  expel  some  irritating  matters, 
followed  by  the  long-drawn  characteristic  inspiration  which  is  technically 
called  a  '  hoop '  or  '  whoop,'  or  in  some  parts  of  the  country  a  '  chink.'  It  is 
perhaps  hardly  right,  at  any  rate  when  the  second  stage  is  well  established, 
to  speak  of  the  expiratory  coughs  as  'efforts'  ;  the  child,  prompted  by  a 
peculiar  tickling  sensation  in  the  throat,  attempts  to  reHeve  it  by  coughing, 
but  in  a  moment  the  coughing  goes  on  in  spite  of  any  voluntary  effort  to 
repress  it,  so  that  the  child's  face  becomes  congested  and  the  facial  veins 
distended,  before  the  inspiratory  act  takes  place,  and  the  air  rushes  into  the 
air-passages  and  lungs  through  the  narrowed  glottis.  Fit  after  fit  of  cough- 
ing will  often  follow  one  another,  till  the  child  vomits  or  a  rush  of  stringy 
mucus,  perhaps  streaked  with  blood,  pours  out  of  its  mouth  and  nose. 
In  the  worst  cases  the  distress  occasioned  by  these  fits  of  coughing 
is  extreme  and  the  child  dreads  their  recurrence,  not  only  on  account  of 
their  discomfort,  but  from  the  aches  and  pains  it  suffers  by  reason  of 
the  over-strained  and  weary  respiratory  muscles.  To  a  weakly  chi  d  e 
disease  is  necessarilv  a  formidable  one  ;  the  exhaustion  produced  by  the 


Whooping  Cough  337 

constant  muscular  efforts,  the  frecjuent  vomiting  which  prevents  a  proper 
amount  of  food  from  being  assimilated,  together  with  the  intestinal  catarrh 
which  in  a  greater  or  less  degree  accompanies  It,  often  reduce  the  child  to  a 
feeble  and  emaciated  condition.  It  can  easily  be  imagined  that  forty  or 
fifty  attacks  of  coughing  every  twenty-four  hours  produce  great  muscular 
exhaustion,  and  affect  the  child's  vital  powers.  In  milder  cases,  where  the 
fits  of  coughing  do  not  exceed  twelve,  the  child  may  appear  quite  well 
between  the  paroxysms,  and,  though  perhaps  vomiting  after  the  cough,  it  is 
quickly  ready  for  another  meal,  with  sharpened  appetite.  Fever  is  mostly 
present  in  the  second  stage  in  variable  degree,  especially  at  night.  An 
examination  of  the  chest  will  generally  disclose  bubbling  riles  in  the  larger 
tubes,  the  secretion  being  freer  than  in  the  first  stage. 

The  Stage  of  Decline.  —  After  a  variable  period  of  four  to  six  weeks,  during 
the  latter  portion  of  which  the  attacks  of  coughing  have  been  diminishing, 
the  characteristic  whoop  disappears,  and  convalescence  may  be  said  to  be 
established.  Mostly  the  paroxysmal  character  of  the  cough  remains,  and 
often  the  vomiting  ;  gradually  the  bronchial  catarrh  disappears,  and  the 
cough  ceases,  though  it  is  very  likely  to  return,  and  the  whoop  along  with 
it,  whenever  fresh  cold  is  taken. 

Complicatiofis. — By  far  the  commonest  is  some  form  of  broncbo- 
pneumonla  ;  pleurisy  and  empyema  are  not  unfrequent.  There  is  nothing 
specially  characteristic  about  the  broncho-pneumonia  of  whooping  cough  ;  it 
is  usually  double,  is  very  apt  to  be  generalised  rather  than  '  patchy,'  and 
tends  to  resolve,  or  slowly  passes  into  a  subacute  or  chronic  state.  Croupous 
pneumonia  is  not  uncommon  in  older  children  who  take  a  chill  during  con- 
valescence, and  may  be  followed  by  empyema.  Empyema  and  atelectasis 
are  very  apt  to  occur  in  connection  with  bronchitis  in  small  and  rickety 
children.  Young  children  are  sometimes  convulsed,  the  convulsions  being 
due  to  asphyxia,  and  perhaps  meningeal  heemorrhage  ;  drowsiness  and 
coma  are  usually  due  to  the  same  causes.  We  have  seen  a  temporary 
hemiparesis  arise  during  whooping  cough.  Cerebral  symptom's,  whether 
convulsions  or  drowsiness,  are  of  grave  import,  rntestinal  catarm  and 
diarrhoea  of  a  mucous  character  are  also  common  ;  the  catarrhal  condition 
of  the  air  passages  extends  to  the  intestines,  and  large  quantities  of  mucus 
are  secreted,  which  prevent  the  digestion  and  assimilation  of  food,  and  cause 
a  rapid  passage  of  the  food  through  the  intestines.  The  child  passes  small 
mucoid  stools  many  times  a  day,  is  feverish  and  rapidly  wastes.  Sometimes 
the  diarrhoea  ,s  of  a  dysenteric  character.  Tuberculosis,  especially  of  the 
nZl,    !  n     '"'"'''"^^  ^  '"^""^^  th^"  a  complication,  and 

o  teni^  cwT-Tf-  ^T'-    ^  "^^^'"^  ^"""^        ^hird  stage  is 

°uberculosTs  '^'"''^''Tv.^  ^^.^^^•'■^        chronic  broncho-pneumonia  than  to 
ineu^  stoL,v"'°"^/^'  "''"r  ^°"^Pl'^^ti°"^       ulceration  of  the  fr^num 
Srr'rhZf     '        ''''''  ^'P^-    Small  conjunctival 

haemorrhages  are  very  common.    The  child  often  remains  for  a  lon^  time  in 

Prm'^enltff ^^'^  '^^^^       former  ftJ  ngth 

°'       ^'^^^  "^'-^^  ^'^^^  -  ^  '^^-y  left  by  an  attlck 

Diagnosis.-Oii^n  no  diagnosis  can  be  made  in  the  early  stages  and  this 
IS  the  more  unfortunate  a3  there  c.n  be  no  doubt  that  the  diLseTslfectious 
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during  this  stage.  The  fact  that  whooping  cough  occurs  in  epidemics  will 
often  aid  us  in  coming  to  a  conclusion.  Difficulty  may  often  arise  in  more 
chronic  cases,  in  which  there  is  a  paroxysmal  cough  followed  Ijy  more  or  less 
of  a  stridulous  sound,  as  to  whether  such  are  specific  and  are  to  go  into 
quarantine.  The  diagnosis  will  turn  largely  on  whether  any  cause  for  the 
spasmodic  cough  can  be  discovered  as  well  as  on  the  history  ;  if  there  has 
been  previous  wasting,  and  there  is  some  evidence  of  tuberculosis  of  the 
lungs,  enlarged  mediastinal  glands  would  be  suspected  as  the  cause  of  the 
spasmodic  cough.  Diagnosis  is  often  difficult  in  infants,  as  also  it  some- 
times is  in  older  children,  who  may  have  whooping  cough  without  any 
characteristic  'whoop';  the  'whoop'  may  also  cease  when  pneumonia 
supervenes. 

Prog)iosis.—T\\^  fact  that  the  mortality  is  vastly  greater  in  children 
under  two  or  three  years  of  age  than  it  is  in  older  children  must  be  borne  in 
mind  in  forming  a  forecast  of  results.  The  prognosis  in  the  case  of  an  inf:mt 
or  a  weakly  child  of  eighteen  months  or  two  years  of  age  is  very  uncertain, 
and  death  may  occur  suddenly  during  a  fit  of  coughing  from  convulsions 
or  spasm  of  the  glottis.  The  prognosis  is  always  rendered  grave  by  the 
presence  of  broncho-pneumonia  ;  the  latter  when  if  follows  whooping  cough 
is  more  fatal  than  when  non-specific.  Whooping  cough  during  the  winter 
months  is  always  more  likely  to  be  comphcated  with  chest  disease  than  in 
the  summer  ;  and  while  this  is  specially  true  of  the  poorer  classes,  it  holds 
good  also  to  a  lesser  extent  in  the  better  housed  classes  of  the  population. 
The  presence  of  rickets  aflects  the  prognosis  unfavourably.  The  diagnosis 
between  chronic  broncho-pneumonia  and  tuberculosis  and  between  chronic 
intestinal  catarrh  and  mesenteric  disease  is  very  difficult  ;  but  the  tubercular 
diseases  are  much  more  likely  to  follow  at  a  distance  with  a  period  of  com- 
parative health  intervening,  while  the  simpler  forms  are  more  likely  to 
complicate  or  immediately  follow.  A  chronic  pneumonia  often  clears  up, 
and  the  child  recovers,  and  a  subacute  intestinal  catarrh  may  not  improbably 
do  the  same.    Death  in  rare  cases  occurs  from  sheer  exhaustion. 

OuaranHne.—^\yi  weeks  is  usually  stated  as  the  time  the  infection  lasts, 
dating  from  the  commencement  of  the  whoop  ;  but  in  all  cases  it  is  wise  to 
keep  up  the  quarantine  till  all  cough  has  ceased  and  the  child  is  quite  well. 
If  the  cough  or  even  whoop  recur  after  a  period  of  undoubted  health,  there 

is  no  fear  of  infection. 

Pathology  a7td  Morbid  Anatojny.— The  epidemic  prevalence  of  whoopinj 
cough  and  its  infectious  character  would  .suggest  its  cause  being  due  to 
some  micro-organism.  Letzerich  and  others  have  described  such  micro- 
organisms in  the  sputum  of  patients  suffering  from  whooping  cough  ;  and 
more  recently  Czaplewski  has  described  a  small  bacillus  resembling  the 
influenza  bacillus,  which  he  believes  is  the  specific  micro-organ.sm  of 
whooping  cough.  Jochman  and  Krause  have  also  described  a  micro- 
oi-R-anism  which  they  assume  is  specific. 

No  characteristic  appearances  are  found  on  the  pos/-»,oricm  table  ;  the 
lesions  found  will  vary  according  to  the  mode  of  death.  Ihe  brain  ,s 
usually  congested,  especially  the  veins  ;  there  is  often  some  subarachnoid 
fluid  on  the  convexity  and  much  fluid  in  the  lateral  ventricles.  Various 
le  ions  may  be  found  in  the  lungs,  such  as  injection  of  the  mucous  mem- 
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brane  of  the  larynx  and  bronchi,  with  excessive  secretion,  emphysema, 
collapse,  and  various  stages  of  broncho-pneumonia. 

Treaiment. — The  most  important  part  of  treatment  consists  in  confining 
the  patients  to  well-aired  rooms  which  are  free  from  draughts  and  maintained 
at  an  equable  temperature.    Two  large  rooms  should,  if  possible,  be  set 
apart  for  the  treatment,  the  one  occupied  being  maintained  at  a  temperature 
of  60°,  while  the  other  is  being  thoroughly  aired  or  disinfected,  the  latter 
being  again  warmed  before  the  patients  ai^e  removed.    There  can  be  no  doubt 
that  the  attack  is  rendered  more  intense  and  protracted  by  rebreathing  the 
infection  as  well  as  by  a  fresh  catarrh  being  set  up.    Except  in  the  warmest 
weather,  the  patient  should  be  confined  to  his  rooms  in  the  house  the  whole 
time  the  disease  lasts,  as  long  as  any  'whooping'  is  present,  and  as  long  as 
any  r3.1es  or  rhonchi  are  heard  in  the  chest.    Too  great  care  cannot  be 
exercised  here ;  the  bronchial  tubes  and  lungs  remain  exceedingly  sensitive 
to  cold,  and  many  severe  attacks  of  pleuro-pneumonia  have  resulted  both  in 
old  and  young  from  a  chill  caught  at  outdoor  games  or  from  having  gone  to 
the  seaside  for  change  of  air.    Children  are  much  better  at  home  until 
well  over  the  attack,  not  only  for  the  sake  of  others  but  for  themselves  ;  and 
the  pleadings  of  the  friends  for  change  of  air  must  be  sternly  resisted  until 
six  weeks  at  least  from  the  commencement  of  whooping.     With  regard 
to  medicinal  treatment,  there  is  no  lack  of  remedies  which  have  been 
tried,  and  no  disease  has  been  more  ineffectually  though  diligently  drugged. 
It  is  quite  safe  to  say  that  no  specific  has  as  yet  been  discovered.  During 
the  catarrhal  stage,  when  the  cough  is  hard,  the  expectoration  scanty,  and 
there  is  fever,  the  best  remedies  include  small  doses  of  antimony,  ipecacuanha, 
liq.  ammon.  acetatis,  or  nitrate  of  potash.     At  night,  when  the  cough  is 
especially  troublesome,  hot  mustard  poultices  should  be  applied  to  the  chest, 
and  hot  demulcent  drinks  such  as  black  currant  tea,  or  barley  water,  or 
lemonade  may  be  taken.    Beef  tea  is  often  of  service  for  the  night,  and 
a  dose  of  hot  brandy-and-water  will  sometimes  induce  sleep.    The  room 
should  be  kept  moist  with  hot  steam  if  there  is  much  bronchial  catarrh 
or  laryngitis.    In  the  spasmodic  stage,  when  the  secretion  is  free,  the  ex- 
pectorants should  be  stopped,  and  sedatives  and  small  doses  of  narcotics 
substituted.    At  this  stage  the  diffusion  of  carbolic  acid  vapour  through 
the  apartment  is  frequently  of  great  service  ;  this  may  be  done  by  vaporis- 
mg  strong  carbolic  powder  in  one  of  Calvert's  carbolic  vaporisers  ;  it  is 
not  certam  how  this  acts  ;  no  doubt  to  some  extent  it  soothes  by  acting  as 
an  aneesdietic  to  the  fauces.    Among  the  internal  remedies  antipyrin  and 
phenacetin  are  useful  m  doses  of  two  to  five  grains  every  four  hours.  (F.  53  ) 
Of  other  drugs  at  this  period  belladonna,  chloral,  bromides,  opium,  cannabis 
mdica,  qumme,  take  the  first  place,  but  all  at  times  fail  to  give  any  appreci- 
HDie  relief,    f  r.  belladonnEe  is  best  given  in  small  doses  every  four  or  six 
comhi'nn?''''''7K^,/^^'  frequency  rather  than  the  size  of  the  dose.  The 
be^n^K  "'''^^"''^        cannabis  indica  is  a  favourite  one  ;  they  may 

success  "^""'^  '■^^^"t'y  been  used  with  some 

SannUnr''^^',^"'^  quinine  dissolved  in  syrup  of  lemons  with  syrup  of 
by  Dr  WeS.  '.\       f  ^     .  combination.    Croton  chloral  is  highly  praised 
y  iJr.  Webb  ,  he  orders  a  drachm  of  this  drug  to  be  dissolved  in  two  ounces 

i.  2 
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each  of  tr.  cardamom i  and  glycerine,  giving  half  a  teaspoonful  to  two  tea- 
spoonfuls  every  four  hours  to  children  of  ono  to  ten  years.  Dr.  Ringer 
advises  tr.  lobelia?,  and  gives  doses  of  five  to  ten  minims  every  hour  even  to 
young  children.  Opium  is  of  all  drugs  the  most  certain  to  relieve  ;  but  it  is 
perhaps  best  reserved  to  be  given  in  one  dose  at  night  ;  one  to  five  drops 
of  nepenthe  or  half  to  two  grains  of  Dover's  powder  will  often  secure  a  fairly 
good  night.  The  bowels  should  be  carefully  attended  to,  and  a  laxative  will 
frequently  be  required.  Unless  the  secretion  is  very  copious,  poultices  or 
fomentations  in  this  stage  give  more  relief  than  liniments. 

In  the  later  stages,  when  the  secretion  is  copious  and  the  cough  less  and 
less  spasmodic  in  character,  nitric  acid,  alum,  quinine,  are  most  likely  to  be 
of  service.  Alum  may  be  given  with  some  sedative  as  conium  or  hyoscyamus, 
the  old  formula  of  Golding-Bird's  being  a  good  one  :  Alum.  gr.  j,  succi 
conii  lTl_v,  syrup,  rhoeados  ir|_x,  aq.  anethi  ad  5j  ;  5j  every  four  hours. 
Of  external  applications  there  are  a  goodly  number  which  have  been  em- 
ployed with  varying  success.  Equal  parts  of  lin.  camph.  co.,  lin.  saponis, 
and  lin.  belladonnse,  used  cautiously  to  tender  skins,  make  a  good  stimu- 
lating liniment.  Some  have  great  faith  in  oil  of  amber,  as  in  the  following  : 
01.  succini  5ij,  tr.  opii  5ij,  sp.  camph.  ^ss,  ol.  amygdalae  ^ss.  The  liniment 
of  iodide  of  potassium  and  soap  is  useful.  The  diet  both  in  the  spasmodic 
and  catarrhal  stage  should  be  carefully  arranged,  and  it  is  difficult  on  account 
of  the  vomiting  so  frequently  present.  It  will  often  be  necessary  to  feed  little 
and  often  to  make  up  for  food  vomited.  The  complications,  such  as  Ijroncho- 
pneumonia  and  intestinal  catarrh,  must  be  treated  on  the  general  principles 
given  elsewhere. 

Mumps,  Parotitis.— Mumps  is  an  infectious  disease  which  is  apt  to 
prevail  in  epidemics  ;  sometimes  these  extend  over  wide  areas,  though  at 
other  times  cases  occur  and  there  is  little  tendency  to  spread.  We  have 
never  noticed  an  extensive  epidemic  in  hospital,  but  the  nurses  are  apt  to 
catch  the  disease  from  children  who  have  been  admitted  incubatmg  mumps, 
and  it  would  seem  that  close  contact,  perhaps  inhaling  the  affected  person's 
breath,  was  the  commonest  way  in  which  an  attack  was  contracted.  It 
sometimes  happens  that  there  is  no  spread  of  the  disease  in  the  ward  where 
the  affected  child  was,  but  cases  have  occurred  in  other  wards,  the  mfection 
being  carried  from  one  ward  to  another  perhaps  by  a  nurse  who  has  herself 

had  a  slight  attack.  /-     j  t 

Incubation.- ^czoxd:m%  to  Dr.  Dukes,  fourteen  to  twenty-five  days.  In 
some  cases  observed  by  us,  it  was  fourteen,  seventeen,  and  twenty-one  days 

respectively.  i  j  i 

Symptoms  and  Course.-U.v.xn^%  is  usually  a  mild  disease  attended  by 
discomfort  rather  than  serious  illness.  The  attack  usually  begins  with  chilli- 
ness, stiffness  about  the  jaws,  local  tenderness,  often  neuralgic  pauis  ;  there 
is  often  no  fever,  sometimes  the  temperature  goes  up  suddenly  to  102  01 
lof  The  swelling  is  at  first  one-sided,  involving  the  region  of  the  parotid, 
which  is  prominent  and  tender  ;  deglutition  is  difficult  and  painful.  Both 
sides  are  usually  swollen  in  a  day  or  two,  and  the  patient  P^esei^s  .a  ch.v 
racteristic  appearance.  The  fauces  and  tonsils  are  normal.  While  the 
parotids  are'fsually  affected,  in  some  cases  the  swelling  is  entire  y  con  .^^^^^ 
to  the  sub-maxihary  salivary  glands  on  one  or  both  sides  ;  it  is  in  these 
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cases  that  the  nature  of  the  attack  is  likely  to  be  overlooked.  The  attack 
lasts,  as  a  rule,  from  a  few  days  to  a  week.  Orcbitis  occasionally  occurs  in 
boys  about  puberty.    Hemiplegria  has  been  known  to  follow  (Gowers). 

Diagnosis. — We  have  known  cases  of  mumps  sent  into  a  scarlet  fever 
ward  as  cases  of  scarlet  fever,  and  we  have  also  seen  a  case  of  tonsillitis  with 
enlarged  cervical  glands,  probably  scarlatinal,  which  was  diagnosed  as  mumps. 
In  all  cases  of  doubt  as  to  the  nature  of  the  external  swelling,  the  appearances 
presented  by  the  tonsils  should  be  decisive.  The  swelling  due  to  mumps  in 
the  majority  of  cases  corresponds  to  the  parotid  region,  the  swelling  of 
cervical  glands  secondaiy  to  tonsillar  affections  is  at  the  angle  of  the  jaw 
or  just  behind  it.  There  is  rarely  much  fever  or  illness  with  mumps  ;  in 
diphtheria  or  scarlet  fever,  where  there  is  much  external  swelling  or  cellulitis, 
the  child  is  evidently  gravely  ill,  and  if  a  satisfactory  view  of  the  fauces  can 
be  obtained,  they  will  be  seen  to  be  swollen,  oedematous,  and  perhaps  covered 
with  exudation.  In  adenitis,  attended  by  fever,  it  is  the  lymphatic  glands 
rather  than  the  parotid  which  are  affected.  In  spite,  however,  of  these 
distinctions,  difficult  and  doubtful  cases  may  occur.^ 

Treatment.— ^Q\.  much  is  required  except  hot  fomentations  or  belladonna 
liniment  to  the  parotid  regions,  and  a  saline  followed  by  a  tonic.  Three  or 
four  weeks,  according  to  the  severity  of  the  case,  should  elapse  before  the 
patient  returns  to  school  or  mixes  with  his  fellows. 

Malarial  Pever.— Children  who  live  in  malarial  districts  suffer  from 
malarial  attacks  as  frequently  as  do  adults  ;  indeed,  according  to  Holt,  they 
are  peculiarly  susceptible.  In  this  country  many  opportunities  do  not  occur 
of  seeing  the  disease  in  its  early  stages  ;  the  cases  which  mostly  come 
under  observation  are  those  which  are  chronic  ;  having  acquired  the  disease 
abroad  and  having  been  invalided  home.  In  these  cases  marked  anamia 
with  enlarged  spleen,  and  perhaps  intermittent  fever,  form  the  commonest 
symptoms.  The  antemia  is  frequently  profound,  and  the  spleen  attains  to 
an  enormous  size.  Nephritis  as  a  sequela  of  aguish  attacks  is  sometimes 
seen  m  this  country.  Such  a  case  we  saw  with  Dr.  Massiah,  the  attack 
havmg  been  contracted  in  Brazil ;  there  was  marked  anaemia,  enlarged 
spleen,  the  urine  was  highly  albuminous,  and  contained  fatty  and  fibrinous 
casts.  According  to  Lewis  Smith,  intermittent  fever  when  it  affects  those 
over  2>\  years  differs  little  from  the  adult  form,  while  below  that  age  it  presents 
some  peculiarities.  Malarial  fever  may  be  hereditary,  being  derived  from 
the  mother.  In  one  case,  recorded  by  Lewis  Smith,  an  infant  showed  dis- 
tinct symptoms  a  week  after  birth  ;  the  mother  had  suffered  from  tertian 
ague  at  intervals  during  the  two  years  prior  to  her  confinement.  In  the 
intant  the  type  is  quotidian,  rarely  tertian  ;  there  are  three  stages  presented 
by  an  attack  :  the  second  or  febrile  is  well  marked,  the  temperature  rising  to 
104    o  io6  ;  the  first  and  third  less  so.    The  spleen  soon  enlarges,  and 

enlaigement  of  the  spleen  fails  to  take  place  in  some  of  the  cases  Dr 
caseT  0  m? '     -^^.J-^'      ^^^ing  an  analysis  of  the  symptoms  of  ^84 
nv^  i^n  7  ^/^LP-'^^^d  out  how  much  more  insidious  the 

invasion  of  the  disease  is  in  children  than  in  adults,  and  consequently  there 

hardlyrnlSr^^^^  "^^^         P^^^  -  -  Py--  ;  but  this  can 
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is  more  liability  to  overlook  it  and  attribute  the  symptoms  to  other  causes. 
Even  the  periodicity  of  the  recurrence  may  not  be  regular,  which  would 
still  more  throw  the  physician  off"  his  guard.  In  his  cases  with  a  gradual 
invasion  he  noted  aniumia,  frontal  headache,  constipated  bowels,  muscular 
weakness,  vomiting,  furred  tongue,  drowsiness,  and  epigastric  pains  ;  these 
symptoms  usually  recurring  in  the  afternoon.  The  spleen  was  enlarged,  but 
there  were  exceptions  to  this.  The  fever  noticed  by  this  author  assumed  three 
types  :  the  first,  in  which  the  fever  remained  high  for  twenty-four  to  seventy- 
two  hours,  when  a  marked  remission  took  place,  the  temperature  then  assum- 
ing a  remittent  type  ;  secondly,  the  fever  is  at  first  slight  and  only  present 
at  one  period  of  the  twenty-four  hours,  but  gradually  increases  in  intensity 
and  assumes  a  remittent  type  ;  thirdly,  assuming  a  distinctly  remittent 
or  intermittent  type  from  the  outset.  Cerebral  symptoms  are  common  ; 
there  are  frontal  headache,  drowsiness,  and  apathy,  occasionally  convul- 
sions ;  pains  in  various  parts  of  the  body  ;  various  spasmodic  disorders, 
as  torticollis  and  motor  paralysis,  are  less  common,  but  sometimes  take  the 
form  of  paraplegia.  Dr.  Holt  has  also  pointed  out  that  the  malarial  poison 
may  complicate  and  modify  other  diseases  ;  of  these  bronchitis  and  pul- 
monary congestion  are  common,  the  latter  closely  resembling  pneumonia  in 
the  onset,  but  subsiding  in  a  few  hours,  to  come  on  again  in  the  course  of 
twenty-four  hours.  Spasmodic  asthma  of  malarial  origin  may  occur.  Various 
gastro-intestinal  disorders,  as  vomiting  and  diarrhoea,  occur  periodically  at  a 
certain  time  daily.  The  diagnosis  in  these  cases  depends  upon  :  (i)  Perio- 
dicity of  the  symptoms  ;  (2)  the  co-existence  of  splenic  enlargement  ; 
(3)  failure  of  the  usual  remedies  to  relieve  ;  (4)  their  prompt  disappearance 
under  the  use  of  antiperiodics. 

Treat meftt.—ThQ  treatment  consists,  as  in  adults,  in  the  administration  of 
antiperiodics,  such  as  quinine,  cinchonine,  and  arsenic. 


CHAPTER  XVI 
DISEASES  OF  THE  RESPIRATORY  APPARATUS 


The  Thorax  in  Infancy  and  Childhood. — It  is  necessary  when  exa- 
mining the  chest  of  an  infant  or  child  for  the  first  time  to  have  it  completely 
bare,  so  that  a  thorough  examination  can  be  made,  the  infant  lying  in  its  cot 
or  on  its  mother's  lap  ;  care  must,  of  course,  be  taken  to  have  the  room  suflfi- 
ciently  warm,  as  infants  readily  take  cold  when  a  large  surface  of  the  skin 
is  exposed. 

On  inspection  \\.  \\\\\  be  noticed, that  an  infant's  chest  is  deeper 
than  an  adult's,  or,  in  other  words,  the  antero-posterior  diameter  more  nearly 
approaches  the  transverse,  the  ratio  being  1-2  in  an  infant,  \-2^  during  child- 
hood, and  1-3  or  3|  in  adults  ;  the  horizontal  section  is  thus  more  circular  in 
form  during  infancy  than  in  later  life.  Secondly,  the  angle  which  the  costal 
cartilages  make  with  the  sternum  is  larger  in  children  than  in  adults,  that  is, 
the  lower  part  of  the  thoracic  cage  is  widened  out  more  ;  this  may  be  in  part 
due  to  or  accentuated  by  the  abdominal  viscera  occupying  a  relatively  larger 
space  and  pressing  the  diaphragm  upwards.  This  is  seen  in  an  exaggerated 
form  m  children  who  have  enlarged  livers  and  constant  gaseous  distension 
of  the  stomach  and  intestines.  Any  acquired  deformity  should  be  carefully 
noted  ;  various  rickety  deformities  maybe  present— one  side  of  the  chest  may 
be  contracted  from  an  old  pleurisy  or  empyema,  or  the  left  chest  may  be 
bulged  outwards  by  an  enlarged  heart  or  distended  pericardium. 

The  way  in  which  the  child  breathes  should  be  carefully  noticed.  There 
niay  be  a  '  crowing '  inspiration  as  in  laryngismus,  or  there  may  be  some 
Obstruction  both  to  filling  and  also  emptying  the  chest.  The  cough  may 
nave  a  metallic  or  clanging  ring  ;  the  rhythm  of  the  respiratory  movements 
may  be  altered,  as  in  meningitis. 

Note  must  also  be  made  of  the  frequency  and  character  of  the  respiratory 
movements  whether  deep  or  shallow,  whether  one  side  moves  more  freely 

.nn".     °,  ^^^'^  ^'""^'''^     °^  ^^^^  epigastrium  or  intercostal 

frefmon^  f  '""^  inspiration.  It  should  be  borne  in  mind  that  mere 
but  mvL  /'T''''''^';-'^''"'.  necessarily  mean  any  respiratory  disease, 
but  may  be  due  to  rapidity  of  the  heart's  action  accompanying  hio-h  fever  or 

t^rcos  I  ^'fi'  paralysis'of 'the^diaphil^m  o 

X  In        • '  P"""""     '^'^  '^^'■^^'^'^  '"^P"l^^  be  determined, 

left  h  nH  "  "'"^^  ^^"^  cl^^st'  placing  one  finger  of  the 

cZ  trTsls^^^^^^^  ^^^'"^         ^hat  the 

or  sits  up  straight,  for  ,f  the  body  be  twisted,  so  that  one  side 


344  Diseases  of  the  Respiratory  Apparatus 

bulges  out  more  than  the  other,  a  fallacious  resonance  may  be  produced. 
All  the  regions  of  the  chest  must  be  carefully  examined  in  turn.  Too  much 
stress  should  not  be  laid  on  a  slightly  impaired  resonance,  especially  if  the 
child  is  crying,  unless  the  result  of  auscultation  corresponds,  and  a  subse- 
cjuent  examination  confirms  the  result.  A  typical  'cracked-pot'  sound  is 
readily  elicited  in  an  infant  on  account  of  the  yielding  nature  of  the  chest 
walls  quite  apart  from  the  presence  of  cavities  or  any  lung  lesion.  Careful 
note  must  be  made  of  any  spot  where  there  is  dulness  or  impaired  resonance 
or  hyper-resonance  denoting  emphysema,  but  bearing  in  mind  that  at  times 
a  '  boxy '  note  is  elicited  over  lung  in  an  early  stage  of  pneumonia  or  acute 
congestion.  It  must  not  be  forgotten  in  examining  the  chest  that  the 
diaphragm  usually  takes  a  higher  position  in  children  than  in  adults,  espe- 
cially when  the  stomach  and  intestines  are  distended  with  gas. 

In  auscultation  the  ear  may  be  placed  directly  against  the  chest  wall,  or 
(what  is  much  more  convenient)  a  binaural  stethoscope  with  a  small  chest 
piece  may  be  used.  All  parts  of  the  chest  should  be  carefully  examined, 
noting  the  character  of  the  breathing,  whether  the  air  is  entering  every  part 
of  the  lungs  equally,  or  whether  the  air  is  not  entering  one  part  freely  while 
other  parts  are  being  overworked.  Weak  breathing  may  be  due  to  an  early 
stage  of  pneumonia,  efifusion  of  fluid,  collapse  of  lung,  compression  of  a 
bronchus,  or  a  pneumo-thorax. 

'  Puerile '  or  harsh  breathing  is  due  to  a  portion  of  lung  being  over- 
worked ;  it  is  never  safe  to  accept  it  as  a  sign  of  a  lesion  in  the  lung,  as  at 
first  a  student  is  inclined  to  do,  and,  moreover,  the  breath  sounds  may 
appear  loud  and  harsh  to  an  ear  accustomed  only  to  adults.    It  is  not 
uncommon  in  young  children  to  note  on  one  occasion  that  the  breathing  is 
weak  or  almost  absent  at  one  base  and  loud  elsewhere,  whereas  after  a  fit  of 
crying,  or  the  next  day,  the  weak  breathing  has  completely  disappeared  ;  in 
these  cases  a  bronchus  with  its  branches  has  been  temporarily  plugged  with 
mucus,  which  has  become  displaced  by  coughing.    Bronchial  breathing  is 
present  in  consolidation  of  the  lungs  from  pneumonia  or  tubercular  infiltra- 
tion, but  it  is  also  present  in  the  majority  of  cases  in  effusion  of  fluid, 
though  in  this  case  it  is  usually  weak  and  distant  instead  of  being  intense 
and  blowing.     Cavernous  or  amphoric  breathing  is  not  often  heard,  as 
cavities  of  any  size  are  rare  in  young  children.    Among  the  adventitious 
sounds,  fine  crepitation  is  rarely  heard  in  the  early  stage  of  pneumonia,  the 
rales  being  mostly  of  medium  size  ;  they  may  be  '  consonant '  or  '  ringing ' 
in  character  when  conveyed  to  the  ear  through  solid  lung,  or  subcrepitant 
and  ill-defined  when  the  secretion  is  thick  and  they  have  to  pass  through 
normal  lung  to  reach  the  ear.    Vocal  resonance,  or  fremitus,  often  gives  no 
definite  result  in  girls  or  young  children,  though  when  the  child  is  crying 
violently  the  increased  resonance  of  the  voice  heard  over  a  base  or  apex 
may  be  of  diagnostic  importance.    It  is  needless  to  add  that  the  physical 
examination  of  young  children  is  often  beset  with  difficulties  on  account  of 
their  restlessness  or  fright,  and  the  examiner  may  have  his  patience  often 
sorely  tried,  and  perhaps  may  fail  to  obtain  a  satisfactory  examination  from 
this  cause. 

Congenital  taryngeal  Stridor— Congenital  Respiratory  Spasm. 

It  is  not  uncommon  to  meet  with  infants,  who  from  their  birth  have  made 
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a  peculiar  stridulous  sound  during  respiration,  more  especially  during 
inspiration.  In  most  cases  this  noisy  respiration  lasts  for  some  months, 
perhaps  getting  worse  for  a  while,  and  then  gradually  improving,  so  that 
before  the  middle  of  the  second  year  is  reached  it  has  entirely  disappeared. 

The  infants  affected  in  this  way  are  usually  perfectly  strong,  and  their 
health  does  not  appear  to  suffer.  The  stridor  in  some  cases  is  continuous, 
but  worse  when  the  infant  is  excited  and  breathes  irregularly,  and  less 
marked  or  absent  during  sleep  or  when  it  is  quiet.  It  does  not  become 
cyanotic,  but  the  chest  wall  is  frequently  sucked  in  during  inspiration  and 
the  chest  tends  to  become  constricted  where  the  diaphragm  is  attached. 
Inspiration  is  laboured  and  noisy,  expiration  is  comparatively  easy.  In  some 
cases  when  excited  and  crying  the  hands  are  clenched  and  the  thumb  turned 
in  during  inspiration.  Dr.  J.  Thomson  describes  the  stridor  as  follows  : 
'  Inspiration  begins  with  a  croaking  noise  and  ends  in  a  high-pitched  crow, 
which  two  of  the  mothers  described  as  being  just  Hke  a  hen.'  He  is 
incHned  to  regard  this  condition  as  a  developed  neurosis,  like  stammering. 
On  the  other  hand,  Sutherland  and  Lack,  who  examined  six  cases,  came  to 
the  conclusion  that  the  stridor  was  not  produced  by  spasm  of  the  glottis, 
but  at  the  upper  aperture  of  the  larynx. 

We  agree  with  Thomson  in  looking  upon  congenital  stridor  as  due  to 
spasm  of  the  glottis  and  expiratory  muscles,  as  the  result  of  some  congenital 
developmental  failure.  In  one  instance  coming  under  notice  an  infant  with  a 
posterior  meningocele  had  marked  stridor  and  obstruction  to  the  air  entering. 
It  died  when  5  weeks  old  ;  the  larynx  and  naso-pharynx  were  normal.  In 
another  of  our  cases  an  infant  with  congenital  diplegia  had  marked  stridor 
during  inspiration,  especially  when  excited.  Infants  of  10  or  12  months 
who  have  been  stridulous  during  the  early  months  and  have  gradually  got 
better  will  'crow'  when  excited  or  crying,  though  not  at  other  times.  Dr. 
Eustace  Smith  has  attributed  stridor  in  infants  to  post-nasal  adenoids  ; 
this  may  be  true  in  some  cases,  but  certainly  not  in  all,  as  post-mortejit 
examinations  show. 

In  some  few  cases  we  have  noted,  in  addition  to  a  certain  amount  of 
noisy  respiration  in  infants,  there  is  a  tendency  to  choke  when  drinking 
some  of  the  fluid  entering  the  larynx  by  accident.  This  condition,  though 
alarming  to  the  friends,  does  not  appear  to  be  dangerous,  and  gradually 
improves  as  the  infant  grows  older.  Thus  in  an  infant  of  13  months 
there  is  constant  choking  during  the  second  act  of  deglutition  when  fluids 
are  being  swallowed.  Some  fluid  goes  the  wrong  way,  then  there  is  chokintr 
and  spluttering.  It  can  swallow  'sops'  all  right.  This  difficulty  comes 
and  goes,  and  is  worse  when  the  infant  is  excited.  There  is  apparently 
some  want  of  co-ordination  of  the  muscles  of  deglutition 

In  other  cases  of  'clumsy'  deglutition  there  is  no  stridor,  and  we  have 
noticed  this  difficulty  in  children  as  late  as  three  years  old.  They  will  take 
sops  well,  but  when  thirsty  will  splutter  badly  b  drinking;  or  they  w^ll 
gargle  the  fluid  in  the  mouth  and  only  swallow  it  very  slowly.  ^ 

larynelgmus.    Spasm  of  the  Glottis.    '  Child  Crowing  ' 

.nJ^^  tei-rn  laryngismus  is  applied  to  a  peculiar  form  of  laryngo-resDiratorv 
spasm  which  occurs  almost  exclusively  in  rickety  infants.    In  IryngSmus 
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there  is  no  lesion  of  the  larynx,  or  only  in  a  small  minority  of  cases  is  there 
a  laryngeal  catarrh  ;  it  is  usually  a  pure  neurosis,  and  it  is  only  for  the  sake 
of  contrasting  it  with  other  forms  of  hiryngeal  troubles  that  it  is  placed  in 
this  section  rather  than  among  the  convulsive  disorders,  to  which  it  more 
properly  belongs. 

In  by  far  the  majority  of  cases  the  symptoms  of  rickets  and  chronic 
indigestion  are  present,  but  we  must  not  in  all  the  cases  expect  to  find 
marked  enlargement  of  the  epiphyses,  especially  in  infants  of  a  few  months 
old.  Sometimes  cranio-tabes  may  be  detected  ;  usually  there  is  some 
beading"  of  the  ribs  and  recession  of  the  chest  wall  during  inspiration.  In 
the  majority  there  is  marked  gaseous  distension  of  the  small  intestines  and 
pale  pasty  stools. 

The  characteristic  feature  of  the  attack  is  a  sudden  'holding  of  the 
breath'  for  a  few  seconds  ;  then  the  glottis  is  burst  open,  the  air  rushing  in 
with  a  stridulous  sound  or  in  a  series  of  short  '  chinks,'  but  in  many  cases 
there  is  no  abnormal  sound,  the  attack  consisting  entirely  of  holding  the 
breath.  The  seizure  closely  resembles,  only  in  an  exaggerated  form,  the 
'  catch  of  the  breath '  which  takes  place  as  a  preliminary  to  a  good  fit  of 
crying,  or,  as  Gay  points  out,  of  rage  or  bad  temper.  The  condition  seems 
to  be  as  if  the  expiratory  respiratory  centre  discharges  for  a  few  seconds  an 
excessive  quantity  of  nerve  force,  producing  a  spasm  of  the  glottis  and  of 
the  muscles  of  expiration,  while  the  more  powerful  inspiratory  centre,  as  it 
is  more  and  more  stimulated  by  the  increasing  venosity  of  the  blood,  strives 
as  it  were,  for  mastery,  and  at  length,  when  it  succeeds,  the  glottis  is  burst 
open,  and  air  rushes  in  through  the  narrow  chink.  In  a  severe  attack  not 
only  is  the  glottis  closed  by  the  adductors  of  the  cords,  but  the  epiglottis 
may  be  felt  by  the  finger  to  be  spasmodically  applied  to  the  superior  aper- 
ture of  the  larynx,  and  the  respiratory  muscles  are  in  a  state  of  spasm. 

Semon  and  Horsley  have  shown  that  the  expiratory  respiration  centre  is 
situated  in  the  monkey  in  the  cortex,  '  just  posterior  to  the  lower  end  of  the 
prtucentral  sulcus  at  the  base  of  the  third  frontal  convolution.'  Stimulation 
of  this  region  produces  adduction  of  the  vocal  cords,  and  if  the  excitation  be 
powerful  enough,  spasm  of  the  muscles  of  the  face,  neck,  and  upper  limbs. 
The  same  observers  failed  to  discover  any  inspiratory  cortex  centre,  but 
found  that  excitation  of  the  accessory  nucleus  in  the  medulla  oblongata 
evoked  adduction  of  the  cords.  In  rickets  the  nerve  centres  are  m  an 
unstable  condition,  and  liable  to  liberate  nerve  force  on  the  slightest  pro^•o- 
cation.  In  some  cases  many  of  the  cortex  centres  discharge,  and  a  general 
convulsion  is  produced;  in  other  cases  it  may  be,  at  first  at  any  rate  the 
expiratory  respiration  centre  only,  and  a  spasm  of  the  glottis  is  produced. 

The  exciting  causes  are  probably  many.  The  commonest  is  some  emo- 
tional disturbance  :  a  fit  of  crying  or  of  anger  may  quickly  pass  into  an 
attack  ;  fright  or  sudden  start  may  bring  one  on.  The  act  of  swallowing 
seems  also  sometimes  to  give  rise  to  an  attack.  Dentition  irritation  of  the 
mucous  membrane  of  the  pharynx  and  larynx,  nasal  adenoids,  constipation, 
may  perhaps  act  as  exciting  causes.  In  a  patient  of  ours  the  attacks  were 
apparently  worse  during  the  time  it  was  suffering  from  aphthous  ulcers  on 
the  soft  palate.  We  have  also  seen  cases  which  were  associated  with 
laryngeal  and  bronchial  catarrh.     We  are  not  inclined  to  attach  much 
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importance  to  an  enlarged  thymus,  swollen  bronchial  glands,  or  cranio-tabes 
as  exciting  causes. 

Symptoms. — In  the  milder  cases,  which  are  most  common,  the  child's 
inspiratory  movements  are  accompanied  by  a  slight  '  crowing  sound,'  which 
does  not  appear  to  distress  it,  and  which  passes  off  during  sleep.  Some- 
times the  crowing  will  last  for  days,  and  pass  off  again  for  some  time.  In 
some  few  cases  the  stridor  is  present  during  sleep  as  well  as  during  the  time 
the  child  is  awake.  In  the  most  severe  cases  the  attacks  come  on  at  frequent 
intervals,  and  are  distressing  in  the  extreme  ;  without  warning,  the  infant  is 
seen  to  screw  up  its  face  as  if  for  a  crying  fit,  it  holds  its  breath,  no  air  enters, 
and  the  respiratory  muscles  are  rigid  and  motionless,  the  veins  on  the  face 
and  scalp  become  distended  with  venous  blood,  the  face  and  lips  become 
blue,  or  of  a  dusky  tint  ;  then  after  ten  or  more  seconds  the  obstruction  to 
the  air  entering  the  lungs  is  overcome,  and  air  rushes  into  the  now  open 
glottis.  In  some  cases  we  have  noted  that  while  at  first  the  respiratory 
muscles  are  quite  motionless,  in  others,  after  the  obstruction  has  lasted  some 
seconds,  the  diaphragm  begins  to  work  spasmodically,  and  will  often  succeed 
in  forcing  the  glottis,  so  that  for  a  few  seconds  air  is  admitted  at  short  in- 
tervals into  the  chest  ;  then  for  a  time  the  attack  is  over,  but  may  be  shortly 
followed  by  another. 

These  seizures,  especially  the  more  severe  ones,  are  accompanied  by 
clonic  spasms  of  the  limbs  ;  sometimes  we  have  seen  in  these  attacks  the 
infant  throw  his  hands  up  like  a  drowning  man,  and  then,  after  the  laryngeal 
spasm  is  over,  the  nerve  discharge  passes  into  the  limbs,  and  the  hands 
become  set,  as  in  tetany,  with  the  thumbs  turned  in,  and  the  feet  in  a  position 
of  equino-varus. 

These  attacks  may  come  on  at  all  times  of  the  day  or  night,  and  on  very 
slight  provocation.  We  have  already  referred  to  the  most  common  exciting 
causes  ;  the  most  important,  perhaps,  is  some  emotional  disturbance.  One 
of  these  seizures,  as  we  have  already  pointed  out,  is  very  much  like  what 
takes  place  in  the  early  stage  of  a  fit  of  crying  ;  the  facial  muscles  are  con- 
tracted, the  mouth  is  open,  the  breath  is  held,  the  air  enters  the  chest  spas- 
modically by  the  contraction  of  the  diaphragm,  Herbert  Spencer  remarks 
that  an  '  overflow  of  nerve  force,  undirected  by  any  motive,  will  manifestly 
take  the  most  habitual  routes  ;  and  if  these  do  not  suffice,  will  next  overflow 
mto  the  less  habitual  ones.'  We  can  easily  understand  on  this  principle  that 
a  discharge  of  nerve  force  from  unstable  nervous  centres  may  take  the  routes 
which  in  infants  produces  a  good  cry,  and  may  overflow  into  the  muscles  of 
the  extremities,  producing  a  spasmodic  condition,  i.e.  '  tetany.' 

One  point  we  must  not  forget  to  emphasise,  and  that  is,  that  many  of  the 
most  severe  seizures  are  not  accompanied,  or  rather  followed,  by  a  definite 
crowing  sound.  It  is  really  the  less  severe  ones  in  which  the  crowing  in- 
spiration is  best  marked  ;  the  danger  necessarily  depends  more  upon  the 
length  of  time  during  which  the  breath  is  forcibly  held,  than  upon  the  manner 
in  which  the  air  again  enters.  In  many  of  the  worst  cases  it  is  admitted 
spasmodically  m  sobs,  and  not  in  a  long-drawn  crow. 

Children  who  suffer  from  laryngismus  are  not  only  rickety,  but  are  nearly 

stools  contain  much  undigested  curd,  and  there  is  chronic  distension  of  the 
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bowels.  They  are  not  infrequently  well  nourished,  as  far  as  fat  goes,  ])ut 
their  muscles  are  poorly  developed.  It  is  unnecessary  to  say  that  it  is  arti- 
ficially fed  infants  who  are  the  chief  sufferers  from  laryngismus.  It  seems 
very  likely  the  unstable  condition  of  the  nerve  centres  is  due  to  toxin 
poisoning,  the  toxin  being  absorbed  from  the  intestinal  contents.  The 
following  case  illustrates  some  of  the  points  we  have  referred  to  : 

Laryns^ismus ;  Recovery. — S.  H.,  aged  lo  months;  admitted  February  28.  Mother 
states  he  has  never  been  strong,  has  had  a  '  croupy  cough  '  since  14  days  old.  For  the 
last  few  weeks  has  had  many  choking  fits,  sometimes  as  many  as  twenty  in  one  day. 
Weight,  9  lb.  14  oz.  He  is  small  for  his  age  and  cannot  sit  up  ;  he  has  no  teeth,  fon- 
tancUes  widely  open  and  tense  ;  no  cranio-tabes  ;  some  recession  of  the  chest  walls  during 
inspiration ;  no  marked  beading  of  the  ribs.  When  disturbed  he  makes  a  crowing  sound 
with  inspiration.  During  this  time  there  is  marked  indrawing  of  the  chest  wall,  lasting 
for  a  few  moments.  At  other  times  the  breath  is  held  tightly  for  a  few  seconds  till  he 
becomes  blue  in  the  face.  He  was  ordered  milk,  half  a  pint,  and  whey,  one  pint  and  a 
half  daily,  and  some  rhubarb  and  soda.  March  2.— Has  had  many  attacks  of  '  crowing,' 
and  between  the  attacks  there  seems  to  be  more  or  less  constant  spasm.  March  4. — 
Ordered  tr.  belladonnas  iTi.iv.  pot.  bromidi  gr.  ijss,  om.  4tis  hor.  He  had  six  attacks 
yesterday  ;  no  general  convulsions.  From  this  date  he  began  to  improve,  the  attacks 
becoming  less.  He  went  home  on  March  21  (weight,  10  lb.  i  oz. ),  having  had  no  attacks 
for  ten  days  or  more. 

Spasm  of  the  glottis  is  sometimes  the  cause  of  death  in  cases  where  the 
obstruction  is  not  complete,  as  in  the  following  case.  A  boy  of  i  year  old 
had  difficulty  in  breathing  from  birth,  was  seized  with  a  bad  attack,  and  was 
admitted  to  hospital  ;  there  was  undoubted  obstruction  to  inspiration  and 
much  recession  of  the  chest  walls,  necessitating  tracheotomy,  which  was 
followed  by  much  relief.  Death  followed  five  hours  later  without  apparent 
cause.  At  post-mortem  there  were  no  signs  of  rickets  ;  there  was  slight 
congestion  of  the  larynx  and  the  thymus  gland  ;  all  the  other  organs  were 
healthy.  Sudden  death  from  spasm  of  the  glottis  occasionally  occurs  in 
cases  of  tuberculosis  with  enlarged  and  caseous  mediastinal  glands. 

Diagnosis. — The  following  table  gives  the  chief  points  : 


Laryngismus:  Spasm  of  the 
Glottis 

Occurs  in  rickety  children 
under  18  months  of  age. 

No  fever,  and  no  coryza  or 
laryngeal  catarrh. 

Occurs  at  any  period  of  the 
24  hours,  and  often  many 
times. 

No  cough,  inspirations  are 
stridulous. 

Contractions  of  the  limbs, 

or   general  convulsions, 

not  uncommon. 
The    attack   lasts  a  few 

seconds,  and  frequently 

recurs. 
Occasionally  fatal. 


Spasmodic  Laryngitis 
[False  Croup) 
Rarely  occurs  under  2  years 
of  age,  commonest  2-7 
years. 

Slight  fever,  mostly  coryza 
and  laryngeal  catarrh. 

The  attack  occurs  at  night. 

Metallic  cough,  stridulous 
respiration,  variable  dys- 
pnoea. 

Convulsions  rare. 

Attack  passes  off  in  the 
course  of  an  hour  or  two. 

Rarely  fatal. 


Membranous  Croup 

Occurs  at  all  ages  during 
childhood. 

Variable  amount  of  fever, 
and  perhaps  some  diph- 
theria of  the  fauces. 

Mostly  worse  at  night. 

Metallic  cough,  stridulous 
respiration,  progressive 
dyspnoea. 

Convulsions  rare. 


Becomes  steadily  worse, 
though  variations  occur 
in  its  progress. 

\'ery  often  fatal. 
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Prognosis. — The  great  majority  of  infants  who  suffer  from  'child  crowing' 
recover  ;  the  prognosis,  however,  must  always  be  a  guarded  one,  and  as  long 
as  there  is  any  tendency  to  spasm  of  the  glottis  the  child  cannot  be  regarded 
as  out  of  danger.  A  '  crowing '  child  may  at  any  time  have  general  convul- 
sions and  die  in  a  few  moments.  Improvement  in  the  child's  general  con- 
dition, and  especially  of  its  digestive  powers,  quickly  leads  to  an  improvement 
in  the  'crowing'  ;  this  we  have  noticed  in  several  cases  which  rapidly  im- 
proved under  the  careful  feeding  and  attention  in  the  hospital,  but  which 
quickly  relapsed  again  when  they  were  discharged.  An  attack  of  bronchitis 
or  broncho-pneumonia  is  very  likely  to  prove  fatal  in  a  child  subject  to 
laryngismus. 

Treatment. — During  the  spasmodic  stage,  when  the  breath  is  being  held, 
every  effort  must  be  directed  towards  exciting  reflexly  the  inspiratory  respira- 
tion centre.  A  sponge  well  wetted  with  cold  water  may  be  dashed  into  the 
face  ;  patting  on  the  back,  or  a  vigorous  shake,  will  sometimes  be  successful. 
It  is  useful  to  have  a  hand  fan  within  reach,  and  use  it  vigorously  during  an 
attack  to  fan  the  face. 

We  have  found  that  hooking  back  the  epiglottis  with  the  forefinger  has 
been  followed  by  an  inspiration.  In  one  of  our  own  cases  a  child  who  was 
subject  to  these  attacks  had  a  severe  seizure  while  under  chloroform  for  the 
removal  of  post-nasal  adenoids,  and  his  life  was  only  saved  by  the  rapid 
performance  of  tracheotomy.  In  such  cases  a  catheter  passed  into  the 
larynx  would  suffice  to  insure  the  entry  of  a  small  quantity  of  air. 

The  first  indication  for  treatment  is  to  give  a  dose  of  calomel  gr.  ^-gr.  i. 
to  act  on  the  bowels  and  clear  away  all  decomposing  milk  foods.  The  most 
useful  medicines  for  temporary  use  to  keep  the  attacks  in  check  are  chloral, 
bromide,  and  minute  doses  of  morphia.  We  should  only  give  these  drugs 
in  the  severe  forms  of  spasms  in  order  to  soothe  or  render  less  irritable  the 
unstable  state  of  the  nervous  system.  Five  grains  of  bromide  with  two  and 
a  half  of  chloral  may  be  given  to  an  infant  of  nine  months,  and  repeated 
every  six  hours.  A  drop  of  liq.  morphine  may  be  given  every  six  hours,  its 
effect  being  carefully  watched. 

The  most  important  part  of  the  treatment  is  with  regard  to  the  diet  and 
surroundings  of  the  child.  It  is  of  the  greatest  importance  that  it  should 
get  fresh  air.  A  steam  tent  or  hot  close  room  is  the  worst  possible  place 
for  an  infant  suffering  from  laryngismus.  A  change  away  to  the  seaside  often 
works  wonders,  by  improving  the  infant's  digestive  powers  and  general  health. 
A  food  or  foods  must  be  found  and  given  in  quantities  which  the  child  can 
digest.  It  will  probably  be  found  that  the  child  is  taking  more  milk  than  it 
can  digest,  and  is  passing  large  pasty  stools.  The  amount  of  milk  must  be 
diminished.  Peptonised  foods,  cream  mixtures,  thin  oatmeal  gruel,  beef 
juice,  beef  tea  with  vegetables,  all  have  their  value  in  these  cases,  if 'given 
m  suitable  quantities  according  to  the  child's  digestive  powers.  Medicines 
which  assist  the  digestion  and  regulate  the  bowels  are  often  necessary  ; 
extract  of  malt,  rhubarb  and  soda,  acids  and  pepsine,  and,  above  all,  cod-liver 
oil,  when  It  can  be  taken  and  digested.  Constipation  must  be  removed.  If 
a  child  has  laryngismus  and  post-nasal  adenoids,  is  it  safe  to  operate  ^  We 
have  several  times  operated  with  great  advantage  ;  but  it  is  necessary  to 
be  on  the  look-out  for  spasm  of  the  glottis.    Intubation  may  be  performed  or 


350 


Diseases  of  the  Respiratory  Apparatus 


a  catheter  passed  into  the  trachea,  if  necessary,  and  artificial  respiration 
performed. 

Spasmodic  Karyng'itl8.    Catarrhal  Spasm.    False  Croup. 

This  affection  differs  from  the  last  described  in  that  it  consists  in  a  sudden 
but  not  complete  stenosis  of  the  glottis  associated  with  a  laryngeal  or  pharyn- 
geal catarrh.  A  child,  usually  above  2  or  3  years  of  age,  goes  to  bed  appa- 
rently well,  or  there  may  be  a  slight  hoarseness  or  cold  in  the  head  ;  after  a 
few  hours'  sleep  he  is  suddenly  awakened  with  alarming  symptoms  of  laryn- 
geal obstruction.  There  is  a  loud  metallic  cough,  stridulous  respiration, 
more  especially  with  inspiration,  the  dyspnoea  and  distress  are  very  great, 
there  is  recession  of  the  chest  walls,  and  all  the  accessory  muscles  are  called 
into  requisition.  The  orthopnoea  and  distress  are  so  great  that  death  seems 
imminent.  In  the  course  of  a  few  minutes,  probably  before  the  arrival  of 
medical  assistance,  which  is  hastily  summoned,  the  laryngeal  obstruction  has 
ceased,  and  the  child,  tired  out  by  its  unwonted  exertions,  falls  into  a  quiet 
sleep.  The  symptoms  of  a  catarrh  or  tracheitis  persist  for  some  days, 
perhaps  with  some  clanging  cough  and  more  or  less  pronounced  attacks  of 
dyspnoea  at  night.  Children  who  thus  suffer  are  extremely  liable  to  a  re- 
currence whenever  they  take  cold,  and  it  is  not  uncommon  for  mothers  to 
say  that  their  child  is  very  subject  to  '  croup.'  Though  these  attacks  are 
alarming,  they  are  rarely  fatal,  thus  contrasting  with  laryngismus  ;  but  it 
must  be  remembered  that  the  latter  is  frequently  associated  with  general 
convulsions,  and,  moreover,  occurs  at  an  age  when  spasm  of  the  glottis  is 
necessarily  dangerous,  if  severe,  on  account  of  the  weakness  of  the  respira- 
tory muscles  and  want  of  rigidity  in  the  chest  walls.  Children  who  have 
chronically  enlarged  tonsils  or  nasal  adenoids  are  exceedingly  apt  to  suffer 
from  spasmodic  laryngitis. 

These  attacks  of  spasmodic  croup  differ  very  much  in  severity  ;  in  some 
cases  they  are  very  mild,  but  on  account  of  their  occurring  at  night,  and  the 
dread  in  which  all  forms  of  croup  are  held,  they  are  exceedingly  apt  to 
alarm  the  friends.  Several  children  in  the  same  family  may  suffer,  and 
there  is  often  a  history  of  these  attacks  to  be  obtained  in  other  members  of 
the  family. 

Treatment.— QxX^'aX  care  should  be  exercised  to  protect  children  subject 
to  such  attacks  from  cold.  A  damp  house  or  a  damp  situation  should  be 
avoided,  and  exposure  to  the  cold  east  winds  of  spring  should  be  carefully 
guarded  against.  Great  benefit  is  usually  derived  from  residence  at  the 
seaside.  Cold  sponging  with  tepid  salt  and  water  every  morning  on  getting 
up  will  greatly  assist  in  keeping  the  child  free  from  attacks.  Warm  woollen 
clothing  should  be  worn  next  to  the  skin,  and  care  taken  that  the  legs  and 
neck  are  well  protected.  Enlarged  tonsils  or  adenoids  must  be  removed. 
During  the  attack  most  relief  is  given  by  applying  hot  sponges  to  the  throat 
and  by  administering  an  emetic  of  ipecacuanha  powder  (3  to  10  grains)  or  a 
teaspoonful  or  two  of  ipecacuanha  wine.  As  the  child  gets  older  he  becomes 
less  and  less  liable  to  these  attacks,  which  cease  altogether  before  puberty  is 
reached. 
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Compression  of  Trachea.     Spasm  of  Glottis 

An  abscess  or  tumour  in  the  posterior  mediastinum  may  compress  the 
trachea  within  the  chest  and  give  rise  to  obstruction  to  the  entrance  of  air 
into  the  lungs  and  also  spasm  of  the  glottis.  The  symptoms  of  such  an 
event  are  a  'metallic'  or  'croupy'  cough,  noisy  stridulous  breathing, 
orthopnoea  and  attacks  of  difficulty  in  breathing,  especially  at  night.  Later, 
probably,  there  will  be  noted  marked  obstruction  to  the  entrance  and  exit  of 
air  to  and  from  the  chest.  There  may,  in  addition,  be  choking  attacks,  or 
difficulty  of  swallowing  from  pressure  on  the  oesophagus,  and  dilated  jugular 
veins  from  obstruction  to  the  venous  circulation.  The  compressing  abscess 
may  arise  from  caries  of  the  bodies  of  the  upper  three  or  four  dorsal 
vertebrae,  from  the  mediastinal  glands  or  thymus.  Lympho-sarcoma  of  the 
mediastinal  glands  may  give  somewhat  similar  symptoms.  The  following 
cases  illustrate  mediastinal  abscesses.    (See  also  Spinal  Caries.) 

Tnbfrculous  Abscess  of  the  Thymus;  Pressure  on  the  Trachea;  Tracheotomy.- - 
Margaret  S. ,  aged  20  months  ;  admitted  November  24,  1892.  Mother  states  she  has  been 
weakly  from  birth  and  subject  to  bronchitis.  Five  days  ago  she  began  to  cough  and 
breathe  with  dilificulty.  Sweats  a  good  deal,  and  cannot  lie  down  ;  her  lips  are  blue  at 
times.  On  admission  the  child  was  cyanosed  and  there  was  much  orthopnoea  ;  she  was 
given  three  teaspoonfuls  of  vin.  ipecac,  in  divided  doses,  but  she  was  not  sick.  A  few 
hours  after  tracheotomy  was  performed  by  Mr.  Westmacott,  but  it  failed  to  relieve  the 
breathing,  and  she  died  two  hours  after.  Post-mortcm.~0\\  removing  the  sternum  an 
enlarged  thymus  was  noted,  extending  from  the  upper  border  of  the  sternum  to  the  bifur- 
cation of  the  trachea,  and  lying  in  contact  with  the  trachea,  and  evidently  compressing  it 
Some  caseous  lymphatic  glands  were  adherent  to  the  mass.  On  section  it  was  found  to 
contam  a  large  abscess  cavity  filled  with  thick  pus.  There  were  some  miliary  tubercles 
and  broncho-pneumonia  in  both  lungs. 

Caries  of  Cervical  Spine;  Abscess  compressing  (Esophagus  and  Trachea. ~Rxch?Lrd  L 
aged  3  years ;  admitted  February  19.  1894.  Mother  states  for  the  last  fortnight  he  has  had 
a  barknig  cough  and  wheezing  ;  he  gets  feverish  and  restless  at  night.  On  examination  it 
was  noted  he  had  a  harsh  metallic  cough  and  husky  voice  ;  prolonged  expiration  and 
rhonchus  all  over  the  chest.  March  19. -For  the  last  week  the  breathing  has  been  much 
worse,  noisy  and  markedly  stridulous;  the  cough  metallic,  and  some  recession  of  the 
nS  ^P'''^  "•-B,'"^'^t^es  with  a  croupy  sound;  has  attacks  of  difficult  breathing  at 
^s  he ll  ^.nH  H  '  ^^^^'-^  the  chest  with  a  long-drawn  sibilant  sound 

lnln.i  1  tr^^  Re^°"^"<^e  is  boxy  over  the  sternum.    Face  puffy  •  no 

enlarged  veins.  May  i4.-Lips  and  fingers  somewhat  cyanosed.  Sits  up  if  awake  'but 
vhen  asleep  lies  down,  though  always  raised  more  or  less  on  pillows.  SwallowTs^hds 
o  t  j'^R  H  --Temperature  been  irregular  since  last  note  ;  varies  97° 

Sptember  '     Z  ^'^''^      ^  ^^"^'^"^^      '^'^^^e  wh;n  he  feed's. 

pS^rvnJe^^^Ll  ^^"^  ""^'^  disappeared.    Chokes  when  he  feeds  ;  no 

last  twoTvTcn  v?tT '  "°  P^'"  "^"^  •^••s  h<^-^d  up,  and  the 

ing  ;  ^eSncmneAtu^e  ■  h.H    ^V^'^^^"?  ''''''^  '  '^"^^  P^^^  ^as  been  wast- 

ing nusrunninrr^       '        f  ^""^  °f  dyspnoea  early  this  morning  ;  much  vomit- 

SrenhS  LuTnoT''  ""^^^'^  ^3-  /'-A-.r/i.-Mediastinal 

but  not  tub  fct'  In  uppeTr/ofr"""  '""^  ''^P^'^      ''''  '""^^  bronchitis, 

is  an  abscess  caWtJ  hoWrn/.hL?t    '  "^"''^^tinum,  and  behind  the  oesophagus, 

it.  The  trachea  Ss  Sn  lattcM^^^^^^^  "  compressed  the  oesophagus  and  opeiied  into 
wall  of  abscess  cavity  fTrmed"^  sin  '^^^  '  °^ ^PP^^'^'^  P^^t^'-'o'" 
three  dorsa,,  the  bolfhrin^^mpret^rdiS  '''''' 
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Catarrhal  ^aryngrltls 


Children  of  all  ages  are  liable  to  suffer  from  a  catarrh  of  the  larynx  and 
trachea,  though  it  is  perhaps  most  common  and  is  certainly  most  dangerous 
during  the  first  two  or  three  years  of  life.    These  attacks  differ  somewhat 
from  those  of  spasmodic  croup  just  described,  inasmuch  as  there  may  be  no 
violent  exacerbation  at  night,  yet  in  many  cases  all  the  symptoms  are  apt  to 
be  worse  towards  evening.     In  both  cases  there  is  laryngeal  catarrh  and 
laryngeal  spasm,  and  they  differ  only  in  degree  ;  in  the  spasmodic  variety 
there  is  usually  little  catarrh,  but  severe  attacks  of  spasm  of  the  glottis  ;  in 
the  catarrhal  variety  the  catarrh  is  much  more  severe,  and  perhaps  the 
spasm  is  not  well  marked,  but  all  these  cases  are  apt  to  become  much  worse 
at  night,  apparently  from  the  presence  of  more  or  less  spasm.    They  are 
mostly  the  result  of  cold,  exposure  to  cold  winds  or  a  chill,  and  they  may  be 
associated  with  measles,  either  belonging  to  the  premonitory  symptoms  or 
following  the  disappearance  of  the  rash.    The  attacks  are  preceded  for  the 
most  part  by  coryza,  feverishness  and  cough,  the  first  suspicious  symptom 
being  the  changed  character  of  the  cough,  which  is  at  first  hard  or  hoarse, 
and  then  assumes  the  characteristic  'croupy'  or  'brassy'  character,  which 
announces  that  there  is  some  stenosis  of  the  larynx.    An  examination  of  the 
fauces  will  probably  show  enlarged  and  congested  tonsils  with  excessive 
secretion,  and  if  the  epiglottis  can  be  seen,  the  mucous  membrane  will  be 
found  to  be  of  a  pinker  colour  than  usual  ;  but  it  is  rarely  possible  to  get  a 
view  of  the  larynx  by  means  of  the  laryngoscope.    As  the  symptoms  become 
more  marked,  the  air  is  heard  to  enter  the  larynx  with  a  hissing  sound,  there 
is  dyspnoea,  the  alse  nasi  work,  the  chest  walls  fall  in  during  inspiration,  and 
there  is  often  much  distress.    In  some  cases  the  child  has  to  be  propped  up 
in  bed,  and  pays  no  heed  to  its  toys,  its  whole  attention  being  taken  up  m  its 
effbrts'to  breathe.    The  fever  is  variable,  rarely  high,  usually  ioo°  to  ioi°  ; 
the  pulse  is  quick  and  hard.    In  most  cases  the  symptoms  are  milder  than 
those  just  described,  there  being  only  a  croupy  cough  and  some  acceleration 
of  breathing.    In  the  later  stages  the  secretion  becomes  freer  and  muco- 
purulent   On  the  other  hand,  the  case  may  become  so  urgent  that  intuba- 
tion or  tracheotomy  is  required  to  stave  off"  impending  death,  though  usually 
the  eff-ects  of  treatment  render  this  unnecessary.    Cases  of  simple  catarrhal 
laryngitis  in  children  rarely  present  the  picture  of  stenosis  of  the  larynx 
which  is  seen  in  the  membranous  variety  ;  there  is  probably  the  croupy 
cough  and  frequent  breathing,  but  between  whiles,  especially  after  a  ht  ot 
coughing,  the  child  is  comparatively  comfortable,  and  falls  into  an  easy  sleep 
The  prognosis  depends  upon  the  diagnosis  ;  if  the  case  is  one  of  catarrhal 
laryngitis  and  the  child  is  over  2  or  3  years  of  age,  there  is  strong  probability 
that  it  will  recover.    The  younger  the  child,  the  greater  is  the  danger. 

rrm/;«.«/.-The  first  appearance  of  '  croupy  '  symptoms  should  never  be 
nedected  ;  the  hard  metallic  cough,  when  once  heard,  should  be  the  signal 
for  placing  the  child  in  a  warm  room,  where  the  temperature  is  maintained 
at  6o"or  65°  both  day  and  night,  giving  at  the  san-ie  time  ffuid  food  cm-  sop  , 
demulcent  drinks,  and  medicines  which  promote  diaphoresis.  If  ^l^e  sym- 
Z^i^L^^  more  pronounced,  the  child  must  be  confined  to  its  cot  and 
a  t^  rfgged  over  it  by  means  of  sheets  stretched  over  cords  or  a  clothe.- 
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horse,  so  as  to  protect  the  patient  from  draughts,  and  a  moist  atmosphere 
must  be  secured  by  the  aid  of  the  steam  kettle.  Some  carbolic  acid  or  tr. 
benzoin  co.  may  be  placed  in  the  kettle.  The  temperature  inside  the  tent 
should  be  maintained  at  about  70°,  and  steam  from  a  kettle  allowed  to  play 
freely  into  it,  so  as  to  render  the  air  thoroughly  warm  and  moist.  The  usual 
tendency  of  the  friends  of  the  patient  is  to  overdo  the  steam  and  maintain 
too  high  a  temperature,  so  that  it  is  not  uncommon  to  find  the  patient 
almost  parboiled. 

During  the  early  stages  of  laryngitis,  when  there  is  much  swelling  of  the 
mucous  membrane  of  the  larynx,  with  little  secretion,  the  steam  gives  more 
or  less,  at  least  temporary,  relief.   This  is  most  marked  in  the  cases  of  hospital 
patients  who  have  been  much  exposed  before  being  admitted  ;  in  these  cases 
the  amount  of  relief  given  by  the  steam  tent  is  often  an  important  element  in 
the  diagnosis  of  catarrhal  versus  membranous  croup.    A  steam  kettle  should 
be  heated  by  means  of  a  spirit  lamp  rather  than  by  gas  or  by  placing  it  on 
the  fire,  as  in  the  latter  case  the  patient's  cot  has  to  be  placed  close  to  the 
fire.    The  products  of  the  combustion  of  gas  are  objectionable,  especially  in 
a  small  room.    Local  applications  applied  over  the  larynx  in  the  form  of 
hot  sponges  or  spongio-piline  wrung  out  of  hot  water  are  often  of  much 
service.    The  sponges  should  be  taken  out  of  the  hot  water  and  squeezed 
by  wringing  in  a  piece  of  flannel  and  used  continuously  ;  but  if  this  exhausts 
the  child  too  much,  a  piece  of  spongio-piline  maybe  secured     ^//// by  tapes 
and  renewed  every  half-hour.    An  emetic  in  this  stage  is  often  of  much 
value  m  relieving  the  breathing  and  producing  free  expectoration  ipe- 
cacuanha powder  answering  very  well.    Five  grains  may  be  given  in  syrup  of 
orange-peel  every  ten  minutes  till  vomiting  is  produced.    Sulphate  of  copper 
mgr.  A  to  gr.  ^  doses,  repeated  in  a  few  minutes,  will  generally  produce 
vomitmg.    It  IS  useless  to  repeat  emetics  if  they  fail  to  give  relief    It  need 
hardly  be  said  that  it  is  wrong  to  give  emetics Jn  the  later  stages,  when  the 
breathing  has  become  laboured  and  the  lips  blue  or  pallid  ;  to  give  emetics 
uncler  these  circumstances  is  to  risk  failure  and  to  waste  invaluable  time  Of 
1??'  ""questionably  holds  the  first  place,  and  in  sthenic  cases 

should  be  given  with  a  free  hand,  though  as  an  emetic  it  is  too  slow  and 

wtth  citraf;  J   ?\      ^'"""^  °'  "^^"y  '^^  combination 

with  citrate  of  potash  or  acetate  of  ammonia.    (F.  46.)    Tartar  emetic  mav 

doses  areMefuf"         '  'P^^^^^-^a  and  aconite  in  small  and  repeated 

preflrlw  livr"^  admissible  is  milk  diluted  with  barley  water  or  soda  water, 
ca  ar  S  '5'::"  ^^/f     producing  perspiration.    In  most  cases  o 

treatmenV  /vf  ^  i    '^^^^^^  "^^'^  "^^^"'^  symptoms  follows  this  line  of 

emam  with  ^^^^  ^^^^       ^^e  svmptom  wil 

"  "'^'^^  ^-^^^  ^^^^^  -^--^  -^yi. 

ior^l-TS^ZT^Vt"'^^^  or  tracheotomy  should  be  per- 

symptoms  vvm  H  '"^s'^uch  as  in  many  cases  the  most  ur^nt 

It  is  impossi^e  to  llv  '  ""^^'^  ^T^'^'  ^'^"^^^^     d^"^^^  t°  'he  case 

possible  to  lay  down  any  rule  for  the  performance  of  the  operation 
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or  to  select  any  one  symptom  which  is  to  be  taken  as  the  signal.  Dyspncea 
and  recession  of  the  chest  wall  do  not  necessarily  indicate  any  immediate 
danger,  and  most  of  us  will  have  seen  cases  in  which  there  has  been  indrawing 
of  the  epigastrium  and  ribs  recover  without  operation.  If,  however,  the  case 
passes  into  a  later  stage  in  which  the  voice  almost  disappears,  the  respiration 
becomes  laboured,  all  the  respiratory  muscles  joining  in  the  attempt  to  draw 
in  air  and  expel  it  from  the  chest,  while  the  distress  and  restlessness  are  on  the 
increase,  it  is  then  quite  certain  that  the  time  has  come  for  affording  relief 
If  there  'is  marked  pallor  of  the  face,  coma,  delirium,  or  other  symptom  of 
toxaimia,  there  is  not  a  moment  to  lose. 

The  difficulty  is  in  large  measure  due  to  the  uncertainty  of  our  diagnosis. 
If  we  are  sure  that  we  are  dealing  with  a  case  of  catarrh  pure  and  simple, 
even  though  the  symptoms  of  obstruction  are  threatening,  we  can  afford  to 
wait,  and  give  our  treatment  a  fair  trial  before  proceeding  to  operate,  know- 
ing that  much  of  the  obstruction  is  due  to  spasm,  which  may  at  any  time 
suddenly  subside.  Death  from  asphyxia  must  be  very  rare  in  a  case  of 
catarrhal  laryngitis  over  two  or  three  years  of  age.  But  it  is  comparatively 
seldom  that  we  can  make  a  certain  diagnosis— at  first,  at  any  rate-between 
catarrhal  and  diphtheritic  laryngitis,  as  it  may  be  only  after  tracheotomy 
has  been  performed,  and  sometimes  even  a  day  or  two  later,  that  membrane 
is  coughed  up.  It  is  often  not  easy  to  decide  as  to  the  time  for  operative 
interference,  but  in  a  case  where  there  was  a  history  of  the  child  having 
suffered  before  from  '  croup,'  and  where  the  breathing  tended  to  get  worse 
at  ni-ht  and  afterwards  improved,  for  a  while  at  least,  we  should  delay 
operative  interference  as  long  as  possible,  in  the  hope  that  improvement 
might  take  place.  On  the  other  hand,  in  a  case  that  steadily  got  ^^'orse  with- 
out any  intermissions,  we  should  certainly  advise  operative  interference  in 
good  time,  as  there  would  be  little  chance  of  a  successful  issue  to  the  case 
unless  the  obstruction  were  relieved.  Inject  antitoxin  m  every  case  in  which 
the  diagnosis  is  in  doubt, 

Diphtheria  of  the  Air  Passages 

Is  membranous  laryngitis  always  diphtheritic  ?    Can  there  be  diphtheria 
of  the  larynx  without  membrane  being  present  ?    In  the  great  majority  of 
?ases  there  can  be  no  doubt  that  if  membrane  be  present  on  the  tonsils  epi- 
g^ott  s  o    ai-ynx,  the  case  is  one  of  diphtheria  ;  but  it  cannot  be  said  wi  h  cer- 
tainty  if  there  is  \o  membrane  there  is  no  diphtheria.    In  the  present  state  of 
ou  kiiowledge  it  is  not  wise  to  take  up  a  dogmatic  position,  except  m  so  far  a 
to  view  eveiT  case  of  laryngitis,  whether  we  find  membrane  or  not,  w.  h  the 
'g^jrst  suspicion,  as  such'cases  may  turn  out  in  tl- end  to  be  dip^hen 
\a        mav  reeret  when  too  late  that  we  did  not  at  first  inject  ami 
toxIc  Lrum.'  E^^ry  case  of  membranous  laryngitis  should  be  treated  as 

'^^^  w']L/..--The  initial  symptoms  of  membranous  croup  whether  diph- 
1    V  "or  no  'ire  practically  identical,  inasmuch  as  they  are  those  of  stenosi. 
oJThe  lar  'nx  '  Whe^       larynx  is  th;  primary  seat  of  attack  the  symptoms 
^1   =?nf  catarrh  with  restlessness,  feverishness,  and  brassy  cough.  In 
Z  Su'elf  a  day'or  two,  sometimes  sooner,  there  is  more  or  less  loss  of 
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voice  and  the  cough  has  a  peculiar  ringing  or  metallic  character,  which  is 
very  characteristic. 

It  now  becomes  evident  that  there  is  some  obstruction  in  the  larynx,  as 
the  air  enters  the  trachea  with  a  hissing  or  stridulous  sound,  and  the  child 
is  constantly  endeavouring  to  cough  something  up  and  clutches  at  its  neck  as 
if  to  remove  some  obstruction.    The  tonsils  are  usually  swollen,  the  fauces 
reddened,  and  perhaps  the  seat  of  false  membrane.    There  is  marked  rest- 
lessness ;  the  child  wants  to  be  nursed,  then  put  back  again  into  its  cot, 
perhaps  getsafew  minutes'  sleep,  waking  up  with  a  hoarse  cough  and  difficulty 
of  breathing.    The  voice  now  is  nearly  lost,  the  child  speaking  in  a  whisper 
and  making  itself  understood  with  difficulty.    There  is  marked  dyspnoea, 
which  tends  to  increase  as  the  disease  progresses  ;  the  ate  nasi  dilate,  the 
extra  inspiratory  muscles  are  called  into  action,  and  the  epigastrium  and  in- 
ferior lateral  region  of  the  chest,  the  intercostal  spaces,  and  supra-sternal  fossa 
are  drawn  in  during  inspiration.    The  expiratory  efforts  are  laboured,  so  that 
the  abdominal  muscles  act  with  some  force,  and  the  air  escapes  through  the 
larynx  with  a  noisy  sound.    So  laboured  and  noisy  is  the  breathing  that  it 
can  be  heard  some  distance  off.    While  the  child  goes  from  bad  to  worse, 
there  are  usually  more  or  less  marked  exacerbations  ;  the  child  is  easier 
after  a  fit  of  coughing,  during  which  mucus  or  perhaps  some  membrane  is 
actually  dislodged.    All  the  symptoms  are  apt  to  be  worse  at  night. 

If  no  relief  is  obtained  the  symptoms  of  toxaemia  begin  to  present  them- 
selves. There  is  a  marked  pallor  or  lividity  about  the  lips  and  face  •  per- 
spirations break  out  on  the  forehead  ;  the  restlessness  is  often  intense  ;  the 
child  is  perhaps  drowsy  and  delirious,  perhaps  attempting  to  get  out  of  bed  • 
presently  complete  insensibility  comes  on,  the  pupils  dilate,  the  attempts  at 
respiration  become  more  and  more  feeble,  and  death  quickly  ensues  The 
temperature  is  usually  raised  a  degree  or  two  in  the  earlier  stages,  but  may 
be  subnormal  as  the  blood  becomes  more  venous.  An  examination  of  the 
ches  does  not  always  yield  positive  results  as  to  the  state  of  the  lungs  The 
whis  hng  or  stridulous  sound  produced  in  the  larynx  is  heard  all  over  the 
chest,  masking  the  vesicular  breath  sounds,  and  making  it  difficult  to 
chagnose  the  condition  of  the  lung.  The  supraclavicular  regions  fn  front  a  e 
usually  unduly  resonant  from  the  presence  of  emphysema,  while  at  the  bases 
cXo::?'  "  ""P^'^-^^  on  account'of  the  Kn  g  be"  g 

b  S  T""^  '\  ''''  '"^P-f-^ly-    The  diagnosis  of  pneumonil 

s  difficult  in  the  absence  of  impaired  resonance,  as  the  typical  si^ns  mav  be 
wanting  on  account  of  the  small  supply  of  air  emering  th^^es  •  moTeov^^^^ 
he  pneumonic  consolidation  may  be  masked  by  emphysema      It  TdiS 

bronchi  fre  oLtfcS:;"^^:::"'' 

m.cr>:"ss  trtT^or^S^SaSTt''^  4e  sy„,p.oms  are  frequently 
laryn.  after  i,  has  ^xi^d  for  some  davs  in  ,h  '° 
membrane.    In  this  case  th/>,.,T     ^  1\      pharynx  or  nasal  mucous 

laryngeal  coni^HcaTon  t;:"tes  ^^^k'thT f'^' 
=-os,s.   There  is  usually  tT.  d'-y^^Ut^nTSss  uln'Thri 
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healthy  child  is  suddenly  attacked.  When  the  primary  seat  of  the  membrane 
is  in  the  bronchi  and  it  ascends  to  the  larynx,  the  symptoms  closely 
resemble  purulent  bronchitis,  as  in  the  following  case  : 

Ascending  Diphtheritic  Croup. — Thomas  Miic,  7  years.  Boy  was  quite  well  till 
February  8.  He  complained  of  his  throat,  and  became  hoarse  ;  he  had  also  a  cough. 
On  February  8  he  came  to  the  Manchester  Throat  Hospital,  where  examination  showed 
the  cords  and  larynx  were  healthy.  February  11. — Seen  by  Mr.  Westmacolt  at  the 
Children's  Dispensary  ;  hoarseness  and  signs  of  bronchitis  were  noted,  and  he  was  sent  to 
hospital.  On  admission  he  is  a  well-nourished  boy,  some  dyspnoea,  but  a  good  colour. 
There  is  recession  of  the  lower  part  of  the  chest.  Pulse,  100;  respiration,  28  ;  tempera- 
ture, 99  8  ;  chest  resonant.  Rhonchi  heard  all  over  chest.  No  enlarged  glands  to  be 
felt ;  some  diffused  redness  of  fauces  ;  no  membrane.  Steam  tent ;  sick  twice  after  pulv. 
ipecac,  gr.  .w.  February  12. — There  is  more  marked  recession  than  yesterday  ;  spits  some 
purulent  sputa  ;  riles  heard  in  chest.  At  noon,  intubation  by  Mr.  Lea,  coughed  up  much 
stringy  nmcus.  Temperature  98°-ioi°  ;  no  membrane.  February  13. — Respiration  easy  ; 
tube  remains.  Temperature  101°.  February  15.— Tube  removed ;  breathes  easily,  but 
coughs  up  a  good  deal  of  greenish  pus.  Urine  contains  a  trace  of  albumen.  February  16. 
— Respiration  easy  ;  no  recession  ;  urine  a  large  amount  of  albumen.  Intubation  at  10.45  '< 
coughed  tube  up  in  a  few  minutes.  Intubation  again  at  i  P.M.  ;  much  muco-pus  coughed 
up.  February  17. — Child  much  worse  ;  great  pallor.  Respiration  32.  Urine  scanty ; 
large  amount  of  albumen  ;  weak  pulse,  low  tension.  February  18. — Tracheotomy  this 
morning,  dyspnoea  increasing  ;  no  membrane  seen.  Child  died  of  asthenia  early  morning. 
Post-mortem.— T\\\x\  membrane  extending  down  the  trachea  and  bronchi  to  the  smallest 
bronchi  in  the  lungs  ;  much  mucus  present.  Some  membrane  on  the  epiglottis  and  larynx  ; 
none  on  the  fauces  or  nares. 


Albuminuria  exists  in  a  large  number  of  cases  in  the  early  stages,  in 
nearly  all  in  the  latter  stages  ;  the  urine  may  be  highly  albuminous  and 
scanty.  Occasionally  there  may  be  suppression  of  urine  and  uremic 
symptoms. 

Diagnosis.— The.  diagnosis  of  stenosis  of  the  larynx  is  not  difficult,  nor  is 
it  likely  to  be  confounded  with  bronchitis  or  broncho-pneumonia  where  the 
obstruction  resides  in  the  bronchial  tubes,  or  where  there  is  extensive  con- 
solidation of  the  lung.    In  laryngeal  stenosis  the  air  rushes  through  the 
larynx,  giving  rise  to  a  crowing  or  stridulous  sound,  especially  during  inspira- 
tion, but  there  is  obstruction  to  the  expiration  also  ;  the  respiratory  move- 
ments are  laboured,  as  if  to  overcome  the  obstruction,  and  with  this  there  is 
marked  recession  or  sucking  in  of  the  chest  walls  during  inspiration.  There 
is  loss  or  great  impairment  of  voice.    In  pneumonia  or  bronchial  obstruction 
the  dyspnoea  may  be  great  and  the  respirations  frequent,  with  much  indraw- 
ing  of  the  chest  wall,  but  there  is  no  stridor  or  loss  of  voice.    The  diagnosis 
of  obstruction  of  the  bronchial  tubes,  in  addition  to  stenosis  of  the  larynx, 
as  in  those  cases  where  the  membrane  has  spread  downwards  or  where 
there  is  an  accumulation  of  mucus  below  the  larynx,  is  difficult  and  un- 
certain ;  but  in  all  such  cases  the  dyspnoea  will  be  great,  and  tracheotomy 
urgently  required,  and  the  presence  of  obstructed  bronchi  would  not  contra- 
indicate  operation,  as  an  opening  in  the  trachea  would  favour  the  coughing 
up  of  the  obstructing  material. 

The  diagnosis  between  diphtheria  and  non-diphtheritic  croup  is  often  a 
matter  of  difficulty  by  clinical  observations  alone,  and  until  the  case  has  re- 
mained under  ohservation  for  some  hours  or  days  often  impossible.  Even 
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after  tracheotomy  has  been  performed,  the  nature  of  the  case  may  still  be 
doubtful,  inasmuch  as  thick  fibrinous  mucus  may  be  coughed  up  with  no 
distinct  membrane,  and  recovery  may  take  place  without  the  diagnosis  having 
been  determined.  The  question  of  diphtheria  or  not  diphtheria  is  one  of  the 
greatest  importance,  but  unfortunately  there  is  not  much  that  can  be  said 
with  certainty.  It  is  easy  to  say  that  in  diphtheritic  croup  there  is  asthenia, 
while  in  catarrhal  laryngitis  the  attack  is  sthenic  in  nature.  But,  as  a 
matter  of  fact,  it  occurs  in  practice  that  if  the  primary  seat  of  the  diphtheria 
is  the  larynx,  the  first  and  only  symptoms  are  those  of  stenosis  of  the  larynx, 
and  the  pallor  and  depression  and  asthenia  which  result  are  due  to  the  tox- 
aemia produced  by  want  of  oxygen,  rather  than  by  the  working  of  the  diph- 
theritic poison.  It  is  for  this  reason  that  the  symptoms  of  membranous 
formations  are  practically  the  same  whether  produced  by  diphtheria  or  not. 
If,  however,  the  larynx  is  affected  after  the  existence  for  some  days  of  diph- 
theria of  the  fauces,  the  symptoms  are  necessarily  modified.  The  diagnosis 
of  diphtheria  when  primarily  situated  in  the  larynx  has  often  to  be  made 
less  from  the  symptoms  of  the  patient  than  from  his  surroundings. 

If  diphtheria  is  epidemic  at  the  time,  or  if  the  fauces  are  covered  with 
membrane,  or  there  is  albumen  present  in  the  urine,  the  case  is  almost  cer- 
tainly diphtheritic.  The  discovery  of  Loeffler's  D-bacillus  in  the  secretions 
would  place  the  diagnosis  beyond  doubt,  and  in  every  case  with  suspicious 
laryngeal  symptoms  a  swab  should  be  taken  and  submitted  to  a  competent 
bacteriologist.  This,  however,  in  any  case  takes  time,  and  it  is  not  always 
possible,  especially  in  country  districts,  to  obtain  the  services  of  a  skilled 
bacteriologist. 

Stenosis  of  the  larynx  may  be  caused  in  other  ways  than  by  the  exudation 
of  membrane  ;  the  larynx  may  be  compressed  by  an  abscess  situated  pos- 
teriorly between  the  larynx  and  oesophagus,  or  even  laterally  ;  in  this  case 
there  will  be  difficulty  of  swallowing  as  well  as  dyspnCea.  The  trachea  may 
be  compressed  below  the  larynx  by  an  enlarged  thyroid  or  new  growth,  but 
the  history  of  the  case  as  well  as  the  local  enlargement  would  distinguish 
between  the  two.  In  infants  and  young  children  spasm  of  the  glottis  will  in 
rare  cases  simulate  membranous  laryngitis,  as  in  the  case  given  (p.  348) 

Pathological  Analomj.-The  post-^nortem  appearances  found  in  those 
Who  have  died  of  membranous  or  diphtheritic  croup  differ  according  to  the 
.mmediate  cause  of  death.  In  the  majority  of  cases  this  is  due  to  the  forma- 
tion of  membrane  below  the  tracheotomy  wound  and  to  the  lungs  becoming 
choked  or  collapsed.  In  such  cases  membrane  may  be  found  beginning  at 
the  epiglottis  and  extending  downwards  to  the  smallest  bronchi.  As  a  rule 
the  membrane  ,s  tough  and  firmly  adherent  to  the  epiglottis  and  larvnx 
tougf  ZT'         ^'ffi-^  while  lower  down  the  membrane  is  far^S 

wh  le  1      '  '""^^      ^^"^"y  pneumonic  or  collapsed 

Isth  n  a  orTom  ^  ..^-Ph.y--''^tous.  In  some  cases  death  results  from 
such  case,  IT.  'T"  P^'T'^'"^^'  result  of  diphtheritic  infection  ;  in 
5eeL.l    '    .  f       ^"^  "^^y  be  free  from  secretion.    It  is  ex- 

h  larvnVin  thn.  '''u  ^^'--^-^  that  the  membrane  is  confined  to 
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Treatment. — Every  case  of  laryngitis  occurring  in  a  child  should  be  at 
once  isolated,  as  what  may  appear  in  the  early  stages  to  be  a  mild  case  of 
catarrhal  laryngitis  may  in  the  end  prove  to  be  diphtheritic.  There  are  mild 
attacks  of  diphtheria  of  the  larynx,  just  as  there  are  mild  cases  of  diphtheria 
of  the  tonsils  and  fauces.  In  the  early  stages  the  secretion  coughed  uj) 
may  be  muco-purulent  only,  and  later,  either  before  or  after  tracheotomy  or 
intubation  has  been  performed,  the  secretion  may  be  membranous. 

In  every  case  of  laryngitis  where  there  is  even  a  suspicion  of  diphtheria 
2,000  to  3,000  units  of  antitoxic  serum  should  be  injected  without  delay.  It 
may  be  impossible  to  make  a  diagnosis  of  diphtheria  in  those  cases  in  which 
the  larynx  is  first  attacked,  but  inasmuch  as  diphtheria  of  the  larynx  is  an 
exceedingly  fatal  disease,  and  as  the  success  of  the  serum  treatment  depends 
upon  it  being  begun  within  24  to  48  hours  of  the  commencement  of  the 
illness,  it  is  better  to  err  on  the  safe  side  and  treat  a  suspicious  case  as  diph- 
theria from  the  very  first.  If  in  a  case,  seen  for  the  first  time,  there  is  a 
whitish  or  yellowish  exudation  either  in  points  or  patches  on  the  tonsils  or 
fauces,  we  should  not  hesitate  to  use  antitoxin.  Our  experience  agrees  with 
that  of  others,  that  in  some  cases,  at  least,  improvement  in  the  symptoms 
takes  place  within  12  to  24  hours,  and  in  cases  in  which  tracheotomy  is 
necessary  the  mortality  is  less  now  than  formerly  it  was  without  antitoxin. 
The  antitoxin  apparently  has  the  effect  of  loosening  the  membrane  and  pre- 
venting extension.  Goodall  comes  to  the  conclusion,  from  the  consideration 
of  the  statistics  of  various  institutions,  that  out  of  every  100  cases  of  trache- 
otomy for  diphtheria  in  the  pre-antitoxin  days  not  more  than  29  were  saved, 
now  at  least  53  recover  ;  and  in  those  cases  not  operated  on  in  the  old  days 
not  more  than  48  recovered,  now  at  least  75  cases  end  in  recovery. 

Much  that  has  been  said  under  the  head  of  treatment  in  catarrhal  laryn- 
gitis will  apply  to  the  treatment  of  diphtheritic  laryngitis.  A  steam  tent 
should  be  provided  with  a  free  supply  of  air,  and  warmth  and  heat  should  be 
applied  externally  to  the  larynx,  though  any  blistering  or  abrasion  of  the 
skin  must  be  carefully  avoided.  If  the  case  is  certainly  one  of  diphtheria 
we  doubt  the  value  of  either  emetics  or  expectorants.  If  there  is  membrane 
in  the  larynx  there  is  small  chance  of  its  being  loosened  or  detached  by 
these  means.  The  medicinal  treatment  appropriate  for  diphtheria  should 
be  given  (see  infra).    The  only  food  should  consist  of  fluids. 

Tracheotomy.— The  operation  of  opening  the  trachea  in  cases  of  mem- 
branous laryngitis  must  be  looked  upon  as  a  means  of  relieving  the  mecha- 
nical obstruction  to  respiration  ;  it  can  in  no  way  influence  the  constitutional 
effects  of  the  disease,  though  it  may  prevent  the  addition  of  gradual  asphyxia 
to  the  other  depressing  influences  of  the  poison.  Further,  we  may,  by  the 
operation,  prevent  the  spread  of  the  membrane  down  the  trachea,  and  thus, 
perhaps,  lessen  the  risk  of  absorption  of  the  virus  as  well  as  get  rid  of  the 
obstruction.^  What  certainly  may  be  looked  for  from  the  operation  is  that 
death  from  mechanical  obstruction  to  the  upper  segment  of  the  windpipe  may 
be  averted,  and  that  the  distress  caused  by  dyspnoea  may  to  a  great  degree 
be  relieved.  It  must  not  be  forgotten  that  tracheotomy  has  its  own  dangers  : 
first  come  the  risks  of  the  operation 'itself-htemorrhage,  injury  to  important 


1  Vide  R.  W.  Parker. 
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neighbouring  structures,  and  entrance  of  blood  into  the  trachea  ;  later,  there 
are  the  dangers  of  septic  absorption,  the  exposure  of  a  raw  surface  to  the 
diphtheritic  poison,  tracheitis,  pneumonia,  and  so  on,  from  exposure  of  the 
tracheal  mucous  membrane  to  cold  ;  that  this  is  a  real  danger  a  paper  of 
Sir  S.  Wilks  shows.' 

While  we  have  thus  indicated  the  objections  to  and  the  limited  uses  of 
the  operation,  we  would  yet  urge  its  performance  in  all  cases  where  there  is 
severe  dyspncEa  subject  to  the  alternative  of  intubation  as  discussed  later, 
and  of  course  to  the  due  administration  of  antitoxin  ;  we  have  no  means  of 
knowing  that  the  child  will  die  of  asthenia,  we  do  know  that  he  will  die  of 
suffocation  if  unrelieved,  and  the  other  dangers  mentioned  are  all  usually 
avoidable  by  careful  operating  and  after-management. 

Extreme  prostration  without  distinct  evidence  of  asphyxia,  and  the  pre- 
sence of  pneumonia  or  capillary  bronchitis,  may  be  looked  upon  as  indica- 
tions that  tracheotomy  will  be  of  no  avail.  If  tracheotomy  is  otherwise  in- 
dicated the  presence  of  bronchitis  may  not  in  all  cases  prevent  the  operation 
being  successful.  We  have  seen  a  case  in  which  it  succeeded  perfectly  under 
these  circumstances  as  far  as  relieving  the  dyspnoea  went,  though  the  child 
died,  when  apparently  convalescent,  from  ulceration  into  the  innominate 
artery. 

The  younger  the  child  the  earlier  should  tracheotomy  be  done.  Inasmuch 
as  the  operation  is  nearly  always  one  of  urgency,  we  must  be  prepared  to 
do  it  under  unfavourable  circumstances  as  regards  nursing,  light,  help,  and 
appliances.  It  is,  however,  usually  possible  to  improvise  fairly  serviceable 
arrangements  for  the  operation  itself.  A  dressing  table  or  the  top  of  a  chest 
of  drawers  in  private  houses  is  the  usual  operating  table.  Candles  give 
generally  the  best  obtainable  light  when,  as  is  so  often  the  case,  the  opera- 
tion has  to  be  done  at  night,  and  care  must  be  taken  that  the  lights  are 
entrusted  only  to  those  members  of  the  household  who  can  be  depended 
upon  to  bear  seeing  the  operation.  These  makeshift  arrangements,  together 
with  the  small  size  and  anatomical  relations  of  the  parts,  the  urgency  of  the 
case,  and  the  movements  of  the  trachea  in  difficult  respiration,  make  this 
operation,  though  often  lightly  spoken  of,  one  of  the  most  anxious  in  surgery. 

If  possible,  at  least  one  skilled  assistant  should  be  obtained  besides  the 
anaesthetist.  As  regards  anesthetics,  it  is  in  our  opinion  a  question  to  be 
settled  for  each  case  ;  if  the  child  is  so  asphyxiated  as  to  be  unconscious  of 
pain,  and  not  likely  to  struggle,  it  is  far  better  to  do  without  an  anaesthetic. 
We  have  seen  chloroform  prove  fatal  before  the  operation  was  begun  ;  on 
the  other  hand,  if  the  case  is  operated  upon  earlier,  and  the  child  is  conscious 
and  restless,  it  is  on  all  grounds  better  to  give  chloroform. 

The  child  then  should  be  placed  upon  a  table  of  convenient  height,  and 
the  lights,  if  necessary,  arranged  carefully.  Everything  required  in  the 
operation  should  be  laid  out  upon  a  table  or  chair  ready  to  hand  before  the 
child  IS  taken  out  of  bed,  since  at  any  moment  the  movement  or  the  giving  of 
the  anaesthetic  may  increase  asphyxia  and  demand  instant  action. 

As  soon  as  the  child  is  unconscious,  and  not  before,  since  it  increases  the 
dyspnoea,  one  pillow  should  be  taken  from  beneath  the  head  and  placed 


'  Guy's  Reports,  ser.  iii.  vol.  vi. 
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under  the  shoulders,  so  that  the  head  falls  back  and  fully  exposes  the  front 
of  the  neck.  Parker  recommends  a  wine  bottle  wrapped  in  a  towel  as  a 
neck  support.  The  head  must  be  held  by  an  assistant  exactly  straight,  so 
as  to  avoid  any  chance  of  the  operator  missing-  the  mid  line  of  the  neck. 
The  thyroid  cartilage  is  then  to  be  felt  for,  and  an  incision,  one  and  a  half 
or  two  inches  in  length,  according  to  the  size  of  the  child,  made  in  the  middle 
line  from  the  lower  border  of  the  thyroid  cartilage  downwards  nearly  to  the 
top  of  the  sternum.  The  first  incision  should  be  carried  through  the  skin 
and  subcutaneous  fat ;  the  second  assistant  should  then  draw  the  edges  of 
the  wound  apart  with  retractors,  and  the  operator  should  by  successive  cuts 
divide  the  tissues  until  he  reaches  the  intermuscular  septum  between  the 
sterno-hyoids  or  lower  down  between  the  sterno-thyroids  :  on  reaching  this 


Thyroid  Cartilage 

Crico-thyj-oid  Memln-ane 
and  A  rte7y 
Cricoid  Cartilage 
Superior  Thy7-oidvein 

Inferior  Thyroid  vein 
Arteria  innominata 


Fig.  70.— Anatomy  of  Child's  Trachea.    (From  Gray's  '  Anatomy.') 


he  should  with  a  director  tear  through  the  line  of  junction,  and  the  assistant 
should  separate  the  muscles  with  the  retractors.  The  tracheal  fascia  will  now  be 
exposed,  and  should  be  torn  through  in  like  manner,  and  the  trachea  bared. 
The  tracheal  hook  is  next  fixed  in  the  trachea,  and  drawn  slightly  forwards 
so  as  to  steady  the  windpipe  and  make  it  prominent ;  a  short,  somewhat 
round-shouldered  knife— i.e.  one  rounded  at  the  back  and  nearly  straight  in 
front— is  then  made  to  pierce  the  trachea,  and  as  soon  as  it  has  entered 
the  handle  is  slightly  depressed,  and  the  windpipe  is  divided  from  below 
upwards  for  at  least  three-quarters  of  an  inch.  The  knife  is  now  laid 
aside  the  dilator  passed  into  the  trachea  and  opened,  and  the  hook  re- 
moved •  a  free  blast  of  air  and  the  driving  out  often  of  mucus  or  of  mem- 
brane follows.    If  the  trachea  is  free  from  membrane,  the  tracheotomy  tul^e 
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fitted  with  tapes  is  then  passed  in  between  or  above  the  dilator  blades,  and 
the  dilator  is  removed  ;  as  soon  as  a  blast  of  air  through  the  tube  shows  that 
it  is  in  place,  the  tapes  should  be  tied  round  the  neck,  and  the  operation  is 
over.  The  child  should  be  kept  upon  the  table  well  wrapped  up,  with  a 
warm  sponge  over  the  tube,  for  a  short  time,  to  recover  itself,  and  that  it  may 
be  seen  that  there  is  no  bleeding  or  other  complication  ;  after  a  quarter  of 
an  hour  the  inner  tube  may  be  put  in  after  clearing  away  all  coughed-up 
matter,  and  the  child  should  be  put  into  its  cot  and  the  steam  kettle 
arranged. 

Such  are  the  general  outlines  of  the  course  of  an  operation  in  which  there 
have  been  no  complications  and  no  hurry  ;  it  is,  however,  seldom  that  such  a 
favourable  state  of  things  occurs,  and  it  will  be  convenient  to  consider  more 
in  detail  the  various  difficulties  that  may  arise.  First,  then,  one  or  more  large 
veins,  inferior  thyroid  or  branches  of  the  anterior  jugular,  may  be  met  with  ; 
if  there  is  no  urgency  these  may  be  ligatured,  either  before  or  immediately 
after  division,  or  forcipressure  forceps  applied.  Should,  by  any  rare  chance, 
an  artery  of  any  size  be  wounded,  it  must  of  course  be  treated  in  the  same 
way.  In  all  cases  the  veins  are  necessarily  intensely  congested  when  dyspnoea 
is  marked.  In  order  to  avoid  danger  of  wounding  veins  some  surgeons 
lay  aside  the  knife  after  the  first  incision  and  tear  through  the  tissues  down 
to  the  trachea  with  dissecting  forceps  or  director. 

Next,  the  most  rigid  care  must  be  taken  to  keep  in  the  middle  line  ;  in 
young  fat  children  it  is  not  difficult  to  miss  the  trachea,  which  in  them  is  not 
only  small,  but  so  soft  as  to  be  readily  compressed  or  pushed  aside  and  so 
missed.  Everyone  has  heard  of,  if  not  seen,  cases  in  which  the  dissection 
has  been  carried  to  one  side  of  the  trachea,  and  thus  the  great  vessels  &c. 
endangered.  In  tracheotomy  low  down,  the  anterior  jugular  vein  is  the  vessel 
most  likely  to  be  injured.    This  is,  of  course,  of  minor  importance. 

The  depth  of  the  trachea  must  also  be  remembered,  and  the  fact  that  it 
recedes  from  the  surface  towards  the  lower  part  of  the  neck.  The  deep  in- 
cisions must  not  be  carried  too  close  to  the  sternum,  or  the  innominate  vessels 
will  be  endangered,  nor  must  the  trachea  be  opened  so  high  up  as  to  divide 
the  thyroid  cartilage  and  probably  injure  the  vocal  cords  ;  it  is  well,  however, 
to  get  as  low  an  opening  as  practicable,  in  order,  if  possible,  to  be  clear  of 
the  obstruction. 

No  regard  need  be  paid  to  the  thyroid  gland,  nor  should  any  attempt  be 
made  in  children  to  make  a  '  superior  '  or  '  inferior '  tracheotomy.  In  almost 
every  case  in  which  the  operation  has  been  done  examination  will  show  that 
two  or  three  rings  of  the  trachea  and  the  cricoid  cartilage,  together  with  of 
course,  the  isthmus  of  the  thyroid  gland,  have  been  divided-that,  in  fact 

opeSn°"'''  '^'^ 

It  is  not  by  any  means  necessary  to  use  a  tracheal  hook  •  if  it  is  not  em 
ployed,  the  left  forefinger  should  be  used  as  a  guide  and  the  tVachea  steadied 

ne  side  of  the  finger  or  between  it  and  the  thumb  ;  in  many  cases  however 
the  hook  does  undoubtedly  simplify  the  operation  ^         '  ' 

room  'i^i:t^r:^:ti7' t  '  ^^^-^  *° 

aeeper  steps  of  the  operation  and  to  prevent  the  possibility 
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of  discharge  or  air  being  pent  u]3  in  the  cellular  tissue  of  the  wound  ;  no 
stitches  should  ever  be  put  in.  The  tracheal  opening  should  be  large, 
median,  and  vertical  ;  nothing  is  gained  by  a  small  opening,  and  much  trouble 
may  arise  in  inserting  the  tube.  The  knife  should  enter  the  trachea  some 
what  sharply,  but  not  with  a  stab  or  plunge  which  would  endanger  the 
posterior  wall  ;  cases  have  been  recorded  where  the  knife  failed  to  pierce 
the  mucous  membrane,  and  hence  the  tube  was  passed  into  the  submucous 
tissue  ;  in  other  instances  a  tough  diphtheritic  membrane  has  been  pushed 
before  the  knife  and  tube— under  either  condition,  of  course,  no  relief  was 
obtained  by  the  operation. 

If  there  is  any  large  collection  of  membrane  or  of  thick  mucus  in  the 
trachea,  the  tube  should  not  be  inserted  at  once,  but  the  edges  of  the  tracheal 
wound  should  be  held  apart  for  the  child  to  cough  out  freely  the  contents  of 
the  air  passages,  and  for  the  surgeon  to  clear  them  away  and  examine  the 
surface  of  the  trachea  so  as  to  pick  off  any  visible  membrane  above  or  below 
the  opening.  Parker  advises  the  systematic  use  of  the  dilator  and  swabbing 
out  the  trachea  and  larynx  with  a  feather  dipped  in  solution  of  carbonate  of 
soda  before  putting  in  the  tube.  Systematic  curetting  of  the  trachea  has  been 
done  by  some  operators. 

The  tracheal  aperture  may  be  held  open  either  with  the  dilator  or  with 
artery  forceps,  or  Golding-Bird's  dilator  may  be  worn  for  a  time. 

In  inserting  the  tube  it  is  sometimes  difficult  to  get  it  into  the  slit-like 
orifice  in  the  trachea  ;  under  these  circumstances  the  dilator  is  useful,  or  if 
one  is  not  at  hand,  one  end  of  the  opening  may  be  depressed  by  the  finger 
so  as  to  make  the  aperture  gape.  A  bivalve  tube  is  of  course  the  easiest  to 
insert  for  this  reason,  though  it  is  not  by  any  means  the  best  variety.  The 
surgeon  should  never  be  satisfied  that  the  trachea  is  properly  opened  unless 
free  blasts  of  air  are  driven  out  on  coughing,  nor  that  the  tube  is  in  the  wind- 
pipe unless  air  and  mucus  are  blown  out  through  the  tube  freely. 

The  instrument  most  commonly  used  to  clear  the  trachea  of  membrane 
is  a  feather  ;  some  of  the  shorter  tail  feathers  of  a  pheasant  will  be  found  the 
best— if  the  longer  ones  are  used,  the  end  which  is  too  flexible  should  be  cut 
off.    We  have  had  some  common  brush  pipe-cleaners  tipped  with  coralline 
for  this  purpose,  and  also  a  miniature  bristle  probang  made  to  sweep  out  the 
trachea.    Membrane  can  often  be  picked  out  with  forceps.   Aspirators  of  all 
kinds  are  of  use  chiefly  if  not  solely  for  blood  and  the  thinner  form  of  mucus  ; 
adherent  membrane  and  thick  mucus  cannot  be  drawn  out  by  them  ;  neitliei 
is  sucking  by  the  mouth  any  better,  hence  it  is  not  worth  the  risk  to  the 
operator.    Anyone  who  has  tried  it  will  know  how  impossible  it  is  to  suck 
out  anything  except  the  fluid  material,  and  even  for  this  suction  is  often  un- 
successful.   Parker,  however,  strongly  advocates  the  use  of  aspirators  after 
loosening  and  softening  the  membrane  by  instillation  of  carbonate  of  soda 
Where  breathing  has  ceased  or  is  becoming  very  feeble,  artificial  respiration 
should  be  performed,  and  if  necessary  a  catheter  may  be  passed  down  the 

trachea  and  the  hmgs  inflated.^       .        ,        ,  ,  w.^if  in  rases 

Such  are  the  more  important  points  about  the  operation  itself  n  cases 
where  everything  can  be  done  deliberately  and  Trousseau's  classical  advice, 

1  Socte  cfirbonat.  5ij-  glycmine  Jij,  water  to  Sviij  ^Parker). 

2  Vide  Jennings,  Arch.  Pcediatr.  September  1884. 
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'  Operez  lentement,  tr^s  lentement,'  followed.  In  many  cases,  however,  if 
the  operator  is  slow  the  child  will  be  dead  before  the  trachea  is  opened,  and 
if  not  actually  dead  the  almost  complete  asphyxia  will  seriously  add  to  the 
dangers  of  the  case.  Under  such  circumstances  it  is  necessary  to  cut  the 
steps  of  the  operation  short  ;  a  free  incision  through  the  skin,  another  down 
to  the  trachea,  and  the  third  upwards  in  the  trachea  itself.  We  have  often 
had  to  operate  in  this  way  with  three  cuts,  using  no  instrument  except  the 
knife  and  the  tracheotomy  tube  ;  after  the  first  two  incisions  the  left  fore- 
finger is  passed  down  to  the  trachea,  which  is  steadied  by  it  ;  the  opening 
is  made  and  the  finger  kept  as  a  guide  for  the  tube,  which  is  at  once  in- 
serted. The  finger  and  thumb  may  be  usefully  employed  to  push  back  the 
tissues  on  each  side,  and,  as  it  were,  press  forward  the  trachea.  In  some 
cases  there  is  free  bleeding  for  a  moment  or  two  from  the  engorged  veins  ; 
this  must  be  neglected,  the  tube  put  in  at  once,  and  the  child  instantly 
turned  over  on  its  face  to  prevent  any  blood  from  running  into  the  trachea  ; 
as  soon  as  air  enters  the  lungs  freely  the  circulation  is  re-established  and 
the  venous  bleeding  ceases  without  any  treatment.  The  objection  to  this 
mode  of  operating  is  that  it  is  of  course  more  diflficult,  and  there  is  some 
risk  of  blood  getting  into  the  air  passages  ;  it  is,  however,  necessary  in  some 
cases.  In  very  urgent  suffocation  the  operation  may  even  be  done  in  one 
incision  through  skin  and  trachea  upwards,  but  this  can  hardly  ever  be 
necessary,  and  has  several  objections,  the  chief  being  that  in  children  the 
trachea  can  by  no  means  always  be  felt  through  the  skin,  and  there  is 
great  likelihood  of  emphysema  from  insufficiency  of  the  superficial  wound.^ 
Even  if  the  child  is  apparently  dead  before  the  trachea  is  opened,  the 
operation  should  be  rapidly  completed,  a  long  feather  passed  down  the 
trachea  and  withdrawn,  and  artificial  respiration  performed.  Recovery  will 
often  follow  even  if  respiration  has  ceased  for  what  appears  a  very  long 
time. 

It  is  well  to  remember  that  venous  bleeding  in  tracheotomy  is  always 
more  formidable  in  appearance  than  in  reality,  and  always  ceases  at  once 
after  the  trachea  is  freely  opened. 

Emphysema  occurring  at  the  time  of  the  operation  is  due  to  too  small  a 
skm  wound  or  to  opening  up  the  cellular  tissue  in  attempts  to  pass  the  tube  ; 
It  may  be  very  extensive  and  spread  down  into  the  thorax  ;  in  such  cases  it 
is  sometimes  fatal  from  pressure  upon  the  lungs.  Champneys  has  shown 
experimentally  that  there  is  serious  danger  of  mediastinal  emphysema  and 
pneumo-thorax  when  artificial  respiration  or  sudden  violent  inspiratory  effort 
IS  made  after  division  of  the  deep  cervical  fascia  ;  hence  the  tube  or  dilator 
Should  be  put  in  quickly  and  the  fascia  disturbed  as  little  as  possible  ^ 

A  possible  danger  from  entry  of  air  into  a  wounded  vein  need  only  be 
mentioned  ;  instant  pressure  on  the  vein  and  rapid  opening  of  the  trachea 
are  tne  remedies. 


Opinions  differ  greatly  as  to  the  best  form  of  tracheotomy  tube  for 
immediate  use.    The  bivalve  is  the  easiest  to  insert  ;  the  lobster-tailed  tube 

thyLfd  mt:rine°''SL''r'tEr  downwards,  beginning  by  perforating  thecrico- 

to  recommrndTt  ^  "P^''^^'^"  ^'^h  the  thermo-cautery  has  anything 
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of  Durham  is  open  to  the  objection  that  it  is  very  difficult  to  clean  ;  probably 
Parker's  so-called  angular  tube  is  the  best,  and  is  certainly  anatomically  the 
most  correct  ;  it  has  also  the  advantage  of  being  polished  inside.  It  is, 
however,  a  matter  of  little  importance  what  shape  of  tube  is  put  in  for  the 
first  few  hours,  provided  it  is  of  sufficient  size  and  has  a  movable  shield  to 
allow  it  to  lie  evenly.  The  largest  size  that  the  trachea  will  admit  should 
always  be  used  to  give  as  much  breathing  space  as  possible  and  to  prevent 
play  of  the  tube  in  the  trachea.  Parker  has  shown  that  the  diameter  of  the 
windpipe  is  exceedingly  variable,  and  no  rules  for  size  in  correspondence 
with  age  can  be  given.  In  any  case  it  is  advisable  to  change  the  tube  after 
twenty-four  to  forty-eight  hours,  and  this  gives  time  for  the  substitution  of  a 
Parker's  tube  for  any  other  that  may  have  been  used  at  the  moment.  After 
ninety-six  hours  the  metal  tube  can  often  be  replaced  by  a  Morrant  Baker's 
rubber  one,  or  at  least  a  metal  tube  of  different  length  from  that  first  em- 
ployed, or,  better  still,  the  tube  may  be  in  favourable  cases  left  out  altogether. 

As  soon  as  the  trachea  has  been  cleaned  and  the  child  has  become  quiet 
after  the  operation,  i.e.  usually  in  about  half  an  hour  or  less,  he  should  be 

removed  to  the  tent,  the  arrangement  of 
which  has  been  already  described. 

The  lower  part  of  the  wound  should  be 
dusted  over  with  iodoform,  and  a  piece  of 
gauze  slipped  beneath  the  shield  of  the  tube 
to  protect  the  skin  and  wound  from  it.  If 
the  edge  of  the  shield  cuts  into  the  wound, 
the  tube  does  not  fit  well,  and  probably  the 
inner  end  is  pressing  upon  the  tracheal  wall  ; 
it  is  either  too  long  in  the  straight  part  or 
Fig.  7i.-Parker's  Tube.  the  curve  is  wrong.    A  single  layer  of  gauze 

wet  with  1-40  carbolic  or  some  other  anti- 
septic solution  should  be  laid  over  the  mouth  of  the  tube  and  removed 
when  there  is  any  coughing. 

The  child  must  be  constantly  watched,  and  at  the  least  sign  of  dyspnoea 
or  any  cough  the  tube  should  be  cleaned  with  a  feather,  and  coughing 
excited,  watching  for  the  moment  when  mucus  appears  at  the  mouth  of  the 
tube  to  wipe  it  away  before  it  is  drawn  in  again.  The  inner  tube  should  be 
put  in  as  soon  as  the  child  has  settled  down,  and  taken  out  every  half-hour 
or  oftener  at  first  to  be  cleaned.  Special  watch  must  be  kept  for  any  sudden 
plugging  of  the  tube  by  pieces  of  detached  membrane  or  thick  mucus— a 
frequent  cause  of  sudden  death  after  tracheotomy  ;  immediate  removal  of  the 
tube  and  membrane  is  required  in  such  circumstances.  Abundant  discharge 
of  thin  mucus  is  a  good  sign,  in  so  far  as  there  is  less  likelihood  of  there 
being  any  membrane  in  the  trachea  if  free  secretion  occurs. 

After-manage7nent.—Succ&s?,  in  the  results  of  tracheotomy  cases  depends 
more  upon  after-management  than  upon  anything  else,  and  if  surgeons 
could  nurse  their  own  cases  the  mortality  after  the  operation  would  be  much 
less.  Constant  watchfulness,  readiness  to  remove  the  tube  aUogctJier  and 
clean  out  the  trachea— \i  membrane  continues  to  form,  this  should  be  done 
at  least  once  daily  ;  the  timely  administration  of  stimulants,  regulation  of 
temperature  and  moisture  are  essentials,  and  can  only  be  satisfactorily  seen 
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to  by  the  surgeon  himself.  Cocks  ^  well  insists  upon  this,  and  points  out 
that  sudden  obstruction  is  most  often  due  to  inspissated  mucus,  not  to  mem- 
brane ;  this  thick  mucus  is  secreted  generally  about  twenty-four  hours  after 
the  operation,  and  at  the  end  of  three  or  four  days  the  discharge  becomes 
thinner  and  more  puriform  (Jennings).  . 

It  is  well  to  feed  the  child  by  nutrient  enemata  for  the  first  few  hours,  but 
if  he  is  thirsty  a  few  teaspoonfuls  of  iced  milk  maybe  given.  During  the 
first  few  days  the  milk  not  infrequently  comes  out  in  part  through  the 
tracheotomy  tube  from  imperfect  closure  of  the  glottis  during  deglutition,  and 
not,  as  might  be  supposed,  from  any  accident  to  the  oesophagus  ;  on  account 
of  this  occurrence  it  has  been  advised  to  give  more  solid  food  by  the  mouth. 
A  certain  amount  of  risk  is  incurred  from  this  imperfect  power  of  swallowing, 
in  that  food  may  pass  into  the  lungs  and  set  up  the  so-called  '  deglutition' 
pneumonia  ; '  any  such  danger  may  be  avoided,  as  pointed  out  by  Dr 
Habershon,  by  feeding  the  child  through  a  soft  catheter  ;  from  2  to  6  oz  of 
milk  may  be  given  in  this  way  every  four  hours,^  but  the  plan  is  rarely 
required. 

If  possible  the  tracheotomy  tube  should  be  removed  altogether  on  the 
fourth  or  fifth  day,  but  this  must  depend  upon  how  far  the  disease  has  sub- 
sided ;  if  membrane  is  still  coming  away,  the  tube  must  remain,  and  it  may 
be  the  eighth  or  tenth  day  before  it  is  got  rid  of.  If,  as  not  infrequently 
happens,  the  dyspnoea  returns  on  closure  of  the  orifice  of  the  tube  with  the 
finger  (always  supposing  that  the  tube  has  a  perforation  at  the  bend)  or  on 
Its  removal,  the  difficulty  is  due  to  the  presence  either  of  membrane  or  of 
granulation  tissue,  which  may  form  a  polypoid  mass  springing  from  the  site 
ot  some  patch  of  membrane,  from  the  edge  of  the  wound,  or  from  an  ulcer 
due  to  the  pressure  of  the  tube.  Granulation  masses,  according  to  Parker 
are  most  common  about  the  fourth  to  the  eighth  day,  and  may  be  expected 
If  there  are  exuberant  masses  on  the  margin  of  the  tracheal  wound.  Morell 
Mackenzie  says  they  occur  from  the  fifteenth  to  the  thirtieth  day,  never  after 

ILvT^l-    "^"'^  T''  ^'^"^  ^PP^-^^>-  °f  nitrate  of  sitvlr 

Black  patches  seen  on  the  outer  tube  when  it  is  removed  are  said  to  indicate 
ukei-ation  at  the  corresponding  spot  of  the  trachea,  and  should  be  looked 

Parker   '  Vr  the^'d'^  "  '"'"^"^  k  '        ^"'^^  ^'^---t  leng  h 

^i^arker).     Or  the  dyspnoia  may  be  due  to  adhesions  in  the  larvnx  or 

poss.ble  paralysis  of  the  laryngeal  muscles,  inflammatory  so  tening  of  the 
trachea,  or  swelling  of  the  mucous  membrane.  ^""ening  ot  the 

Where,  then,  the  tube  cannot  be  removed  entirelv  ^ift^r  fi,«  aai,  j 

nilrate  of  silver    Failtn^Ak  "         ?T  '""'^hed  with 

\  ^ri'""''  "fP'^^i^trics,  January  1884. 
i>.t.  Bariholotnew's  Reports,  1885. 
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silk  carrying  a  small  sponge  be  attached  to  it  ;  the  probe  should  then  be 
drawn  out  through  the  mouth,  and  the  sponge  carried  through  the  larynx 
sweeps  it  out,  breaks  down  any  adhesions,  and  clears  away  mucus  or  any 
granulations  there  may  be.  We  have  by  this  means  succeeded  in  restoring 
the  breathing  powers  after  many  attempts  at  doing  without  the  tube  for  a 
long  time. 

The  dangers,  then,  of  the  too  prolonged  retention  of  the  tube  are  the 
possible  development  of  granulation  masses  and  ulceration  of  the  trachea 
which  may  either  lead  to  htemorrhage  from  perforating  the  innominate 
artery  or  vein,  or  to  subsequent  tracheal  stenosis  from  cicatricial  stricture. 
Roger,  in  1859,  and  Heilly(Z£'/^ri?^r^i-^<?(!/zV«/,  November  29, 1884)  estimated 
that  in  about  one  in  five  of  the  cases  of  tracheotomy  there  is  ulceration  of  the 
trachea,  but  these  results  are  from  post-mortem  observations.  The  ulcera- 
tion may  be  either  on  the  anterior  or  posterior  wall  of  the  trachea  and  gives 
rise  to  no  special  symptoms  at  the  time,  unless  some  important  vessel  is 
opened. 

Sometimes  mere  nervousness  and  fear  of  suffocation  prevent  the  removal 
of  the  tube  ;  in  such  cases  attempts  must  be  gradually  made  by  the  use  of  a 
tube  with  a  large  fenestra  to  allow  the  passage  of  air  through  the  larynx,  while 
the  external  orifice  of  the  tube  is  closed  with  the  finger  or  a  cork  for  gradu- 
ally increased  periods  of  time.  Careful  watch  must  always  be  kept  upon 
these  cases  for  fear  of  sudden  asphyxia,  which  may  come  on  after  removal 
of  the  tube,  as  soon  as  the  tracheal  orifice  becomes  small,  or  even  later  than 
this  from  growth  of  granulations  from  the  inner  surface  of  the  wound.  In 
such  cases  the  wound  may  require  to  be  reopened  and  the  tube  to  be  inserted 
afresh.  In  some  few  cases  the  tube  can  never  be  dispensed  with,  and  has  to 
be  worn  permanently  ;  but  usually  some  cause  of  obstruction  can  be  found. 
Sometimes  a  tough  dense  cicatricial  membrane  forms  about  the  lower  aper- 
ture of  the  larynx  or  upper  part  of  the  trachea,  and  requires  removal  by 
enlargement  of  the  tracheotomy  opening  or  by  thyrotomy.  Intubation  with 
or  without  removal  of  cicatricial  tissue  is  effectual  in  some  cases.^  In  any 
case  where  the  tube  has  to  be  long  retained,  great  care  must  be  taken  to 
avoid  ulceration  and  to  see  that  the  tube  is  not  corroded  ;  it  has  several 
times  happened  that  the  tube  has  dropped  off  the  shield  and  fallen  into  the 
trachea  after  long  wear. 

As  to  the  application  of  lotions  &c.  to  the  interior  of  the  trachea  after 
operation,  the  number  of  specifics  is  as  great  as  that  for  the  throat  ;  the  soda 
lotion  and  lime  water  ^  do,  no  doubt,  soften  the  membrane  and  mucus,  and 
allow  it  to  be  more  easily  detached  :  of  the  other  remedies  probably  the  best 
is  the  instillation  of  2  or  3  drops  of  1-2000  mercurial  solution.  The  applica- 
tions may  be  made  with  a  brush  or  spray  producer,  or  a  drop  or  two  may  be 
instilled  through  the  tube  from  time  to  time.  Smearing  the  tube  with  iodo- 
form ointment  each  time  it  is  replaced  is  a  good  plan.  The  wound  should  be 
swabbed  over  daily  with  a  solution  of  perchloride  of  mercury  (1-2000),  and 
then  powdered  with  equal  parts  of  iodoform  and  boric  acid. 

After  the  operation  the  child  is  greatly  relieved,  usually  falls  asleep,  and 
all  goes  on  well  for  twenty-four  hours  to  forty-eight  hours,  and  then  in  fatal 

1  Vide  Pitts  and  Brook,  Lancet,  January  10,  1891. 
Lime  water  is  soon  rendered  inefficient  by  the  COj  of  the  e.vpired  air. 
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cases  death  occurs,  often  suddenly.  This  sudden  death  may  be  due  to 
various  causes  ;  blocking  of  the  tube  with  detached  membrane  or  mucus, 
extension  downwards  of  the  disease,  possibly  irritation  of  the  vagus  (Parker), 
simple  asthenia  or  poisoning  by  the  disease,  pneumonia,  or  cardiac  failure. 

There  is  no  doubt  that  the  majority  of  cases  of  tracheotomy  for  diphtheria 
die  ;  the  mortality  varies  with  the  epidemic  and  with  the  operator,  for  neces- 
sarily the  surgeon  who  will  only  operate  in  the  mobt  favourable  cases  will 
have  a  lower  mortality  than  he  who  gives  a  chance  of  relief  to  less  hopeful 
cases  as  well.  Hence  statistics  are  of  no  value.  It  is,  however,  roughly 
true  that  a  large  proportion  of  the  cases  described  as  croup  recover  after 
tracheotomy,  while  those  classed  as  diphtheria  mostly  die. 

Age  has  a  very  important  bearing  on  the  success  of  the  operation. 
Children  under  2  years  comparatively  seldom  recover '  ;  the  feebleness  of 
the  child,  the  increased  difficulty  of  the  operation  and  of  the  subsequent 
management,  all  make  the  prospect  of  this  age  worse.  R.  W.  Parker  has 
had  50  per  cent,  of  successes  in  his  own  practice,  but  this  must  be  considered 
far  better  than  the  average  result.-' 

Archambault,  in  the  Paris  Children's  Hospital,  gives  the  following  table 
tracheotomy  cases  : 

Recoveries 
104 


of 


1-3  years 

4-5  „ 
above  6 


1^ 


Cases 
976 
820 

497 
547 


175 
174 
148 
198 


Jacobson  says  one  case  of  recovery  in  three  or  four  is  a  good  average 
('  Operations  of  Surgery,'  1897,  3rd  ed.).  -ivera^e 

For  the  general  management  and  feeding  of  diphtheria  cases,  as  well  as 
for  the  treatment  of  the  fauces  and  mouth,  see  Diphtheria. 

Apart  from  diphtheria  or  croup,  tracheotomy  may  have  to  be  considered 
in  cases  of  scalds  of  the  glottis,  usually  the  result  of  an  attempt  to  drinlcfrom 
the  spout  of  a  tea  kettle.  In  such  cases,  as  Sir  S.  Wilks  has  shown  a  false 
mem^brane  may  be  produced  exactly  like  that  of  diphtheria.^  The  symptoms 
usually  come  on  .mmediately,  and  in  slight  cases  soon  subside  f  t  WhHd 
's  kept  m  bed  m  a  warm  moist  atmosphere.  Sudden  spasm,  bronchitis  and 
pneumonia,  and  the  formation  of  false  membrane,  are  the  chief  danlr  '  ^ 
treatment  of  such  cases  consists  in  keeping  the  child  in  IZt:^^^,  [em 

trachfir^  ^hi'd      steadily  gettinnm  se 

tracheotomy  or  mtubation  should  be  performed     The  ^r^r-ul^T    f ,  ' 

be  removed  usually  on  the  third  to  dgh  h  day  or  earHer  aTd'tVe 
t.on  tube,  according  to  the  severity  of  the  '..Z  i^l'i::X^^^ 

Chaym.  ArcMv.f.  Kiuderkeilk.  B.  iv.  H  ix        ^  coTkJ^.H  '  °^  "^'^  = 

2  years  ;  the  youngest  cases  are  6  weekVn^H  .       ,  collected  220  successfnl  cases  under 

-s  for  po.-p^har3^,gealXrs.-r^^^^^  however. 

;  Med.  Jour.  November  1888 

•  C.uys  Reports,  t86o,  and  Bryant  in  the  same  number. 
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onwards.  Scarification  is  often  recommended,  but  is  more  easy  to  write 
about  than  to  perform. 

Forelgrn  bodies  often  find  their  way  into  the  air  passages  of  children.  A 
bead,  or  grain  of  maize,  or  a  pkmi  stone,  or  other  foreign  body  is  held  in  the 
child's  mouth,  and  a  sudden  inspiration  may  cause  it  to  pass  into  the  larynx. 
The  body  may  lodge  in  the  upper  opening  of  the  larynx  or  in  the  rima,  or 
may  pass  into  the  trachea  or  either  bronchus,  usually  the  right. 

Parker  records  a  case  in  which  a  caseous  lymphatic  gland  ulcerated  its 
way  into  and  blocked  the  trachea.^ 

If  the  body  is  in  the  larynx  there  will  be  dyspncca  and  more  or  less  loss 
of  voice,  with  hoarse  or  ringing  cough,  and  if  in  the  trachea  possibly  a  loose 
rattling  sound  may  be  heard  on  listening  over  the  front  of  the  neck,  indi- 
cating the  movement  of  the  body  in  the  trachea.  If  the  substance  is  lodged 
in  the  bronchus  there  will  be  impaired  breath  sounds,  and  possibly  collapse 
of  the  lung  on  the  same  side. 

If  the  history  is  clear,  tracheotomy  should  at  once  be  performed,  as 
sudden  asphyxia  often  comes  on  quite  unexpectedly  ;  hence  urgent  sym- 
ptoms should  not  be  waited  for.  The  opening  in  the  trachea  should  be  free, 
and  the  edges  should  be  held  apart  to  allow  of  the  ready  expulsion  of  the 
body,  which  is  often  blown  out  at  once.  If  this  does  not  occur,  the  larynx 
should  be  searched,  a  probe  being  passed  in  from  below  and  the  finger  made 
to  explore  the  throat  from  the  mouth.  If  the  body  is  lodged  below  the 
opening,  the  child  should  be  inverted  and  shaken,  and  if  this  is  unsuccessful, 
an  attempt  should  be  made  to  extract  the  substance  with  forceps  or  a  brush 
passed  down  the  trachea.  Bronchitis  and  pneumonia  usually  speedily  result 
if  the  foreign  body  is  not  removed. 

Should  the  attempt  at  removal  fail,  if  the  body  is  m  the  larynx  and 
cannot  be  pushed  up  into  the  mouth  or  removed  from  below,  it  is  probably 
better  to  follow  Holmes's  advice  and  divide  partially  or  wholly  the  thyroid 
cartilage  so  as  to  expose  and  remove  the  impacted  mass  ;  the  operation  is 
likely  to  do  less  harm  than  the  retention  of  the  foreign  material.  If  the 
substance  is  lodged  in  the  lungs,  it  may  possibly  be  4-emoved  at  a  second 
attempt  or  may  become  loosened  and  coughed  up  ;  occasionally  such  bodies 
ulcerate  their  way  out  and  may  even  reach  the  surface  of  the  chest.  In  other 
cases  death  results  from  pneumonia  or  pulmonary  abscess. 

Certain  other  conditions  may  demand  tracheotomy  in  children-con- 
genital syphilitic  laryngitis,  chronic  simple  laryngitis,  papilloma,  or,  as 
already  mentioned,  pressure  of  pharyngeal  abscesses.  ^   1    .1  . 

intubation  of  the  larynx.-We  owe  to  O'Dwyer  of  New  York,  the 
pract"  e  of  intubation  as  a  substitute  for  tracheotomy.  It  has  been  urged  in 
?ts  favour  that  it  is  a  less  severe  measure  than  that  operation  and  is  likely  to 
be  trr^itted  by  friends  when  a  cutting  operation  is  refused  ;  that  it  does 
not  present  opening  the  trachea  later,  should  that  become  necessary  ;  and 
Thlt  i  Ts  efficLt,  while  it  does  not  expose  a  raw  surface  to  the  diphtheritic 
'  ot  on  nor  aJlow  unwarmed  air  to  reach  the  lungs.  A  specia  set  of  ins  ni- 
^  k  reouired  for  this  plan.  From  20  to  30  per  cent.^  of  successful 
Sts  wererginally  obtained,  but  since  the  use  of  antitoxin  the  successes 

1  Brit.  Med.  Jour.  October  i,  1890. 

2  f/j^/eWaxham,  Brit.  Med.  Jour.  September  29,  1888. 
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have  increased  to  something  like  70  per  cent,  or  even  more.  However, 
several  drawbacks  to  its  use  are  admitted,  such  as  the  difficulty  of  the 
manipulation,  the  liability  of  displacement  of  the  tube,  and  its  obstruction  by 
memljrane.  Our  experience  of  the  operation  has  shown  that  a  little  practice 
is  required  to  learn  readily  to  introduce  the  tube  ;  it  is  much  more  difficult 
to  remove  the  tube  from  the  larynx  unless  a  thread  is  employed.  Several 
improvements  have  been  made  in  the  apparatus,  and  the  method  has  a  large 


Fig.  72.-0'Dwyer's  Intubation  Apparatus.    The  figure  shows  the  '  introducer '  with  a  tube 
fitted  on.    A  separate  tube  is  also  shown. 

though  not  universal  field  of  usefulness.  Intubation,  as  suggested  by 
Symonds,  is  certainly  useful  in  some  cases  where  after  tracheotomy  there  is 
a  difficulty  in  getting  rid  of  the  tube.  On  the  other  hand,  where  there  is 
much  membrane,  or  where  intubation  fails  to  relieve  or  the  child  cannot  do 
without  the  tube,  tracheotomy  is  still  required,  as  well  as  of  course  in  the  cases 


reduces  the  need  for  either  operation,  and  diminishes  the  mortality  of  bo^h 
result  Z  T  "'"^      P^'^^™^^  '"^"bation  upon  a  living  child  the 

h"  u^a^rt^;l^'/•  "'■■"T  1  ^^^^^^^^^  was  pushed  doln  befo^^: 
omr  and  th  ^^'^  '^>'  '^--diate  tracheo- 

Others  hnv.  V,   ,       M     ^^'^'1^^  respiration  that  breathing  was  restored 

^o^^l^l:^:::7^r%  Y^^^-.^^--^  ex'pedence  of  tht 

t-xlc^  .,  \  1    T       ,  \    K  not  been  led  fn 

B  B 
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successfully  performed,  and  in  four  instances  the  children  died  in  spite 
of  tracheotomy.  Steward  in  1905  gives  27  per  cent,  of  deaths  after  intuba- 
tion, but  of  course  not  due  to  it.  The  operation  appears  best  adapted  for 
cases  where  there  is  little  or  no  false  membrane— i.e.  certain  types  of  acute 
laryngitis,  for  scalds,  for  the  less  severe  forms  of  diphtheria,  where  tracheo- 
tomy is  for  any  reason  undesirable,  and  for  use  in  cases  where  mechanical 
obstruction  remains  after  tracheotomy,  or  results  from  cicatricial  contraction 
in  the  larynx.  It  is  certainly  unsuitable  for  bronchitic  and  pneumonic 
patients.  A  special  pattern  of  short  wide  tubes  has  been  used  for  cases 
where  there  is  much  loose  membrane  or  discharge.^  Vulcanite  tubes  are 
also  sometimes  employed. 

Lovett,'^  from  a  study  of  858  cases  operated  upon  at  the  Boston  City 
Hospital  either  by  tracheotomy  or  intubation,  concludes  :  '  In  general  I  would 
be  glad  to  advocate  the  performance  of  tracheotomy  instead  of  intubation  m 
most  cases  of  severe  laryngeal  diphtheria,  except  in  the  cases  of  children 
under  two  years,  when  intubation  is  to  be  performed.' 

The  apparatus  used  for  intubation,  and  figured  on  p.  369,  consists  of  a 
special  tube  with  an  '  introducer '  and  '  extractor.'  The  child  should  be 
swathed  in  a  blanket  and  held  upright  in  the  nurse's  arms.  The  mouth  is 
held  open  by  a  gag,  a  tube  of  proper  size  selected,  threaded,  and  its  pilot 
screwed  on  to  the  introducer  ;  the  left  forefinger  passed  to  the  back  of  the 
throat  pulls  forward  the  epiglottis  and  serves  as  guide  to  the  tube.  Any 
difficulty  in  introducing  the  tube  may,  we  have  found,  be  got  over  by  waiting 
for  an  inspiratory  effort  on  the  part  of  the  patient  and  then  slipping  in  the 
tube  :  this  is  a  little  practical  point  of  much  value.  As  soon  as  the  tube  is 
in  the  larynx  the  introducer  is  withdrawn  with  the  pilot,  and  if  the  tube  is  in 
position  the  thread  may  be  also  withdrawn.  We  are  of  opinion  that  it  is, 
however,  much  better  to  leave  the  thread  in  the  tube  to  facilitate  extraction  ; 
usually  it  sets  up  little  or  no  irritation.  The  tube  is  then  left  in  position  for 
a  time  varying  from  a  few  hours  to  two  or  three  days,  according  to  the 
circumstances  of  the  case.  If  left  too  long  it  may  cause  ulceration  of  the 
larynx  or  trachea,^  while  if  it  is  removed  too  soon  and  obstruction  recurs,  it 
will  be  necessary  to  replace  it.  To  remove  it  an  anaesthetic  may  or  may  not 
be  eiven,  the  extractor  is  introduced  into  the  opening  of  the  tube,  which  is 
then  withdrawn,  or  by  external  pressure  upon  the  trachea  the  tube  may  be 
pressed  out  into  the  mouth  and  removed.  If  too  small  a  tube  is  used,  it 
may  slip  into  the  trachea.    Without  practice  the  tube  is  apt  to  be  passed 

into  the  cxjsophagus.  .,  . 

After  the  introduction  of  the  tube,  relief,  though  not  necessarily  imme- 
diate, is  usually  speedy.  There  is  sometimes  difficulty  in  feeding,  from  a 
tendency  for  fluids  to  pass  into  the  trachea.  If  this  difficulty  occurs  it  can 
be  met  by  feeding  the  child  with  its  head  hanging  far  back  or  by  giving 
semi-solid  food,  or  by  feeding  through  a  stomach  tube. 

Chronic   Xaryngitls.-Both  infants  and  older  children  suffer  f.o 
chronic  hoarseness,  with  occasionally  acute  or  subacute  exacerbations  xuth 
croupy  symptoms.    Such  cases  may  take  their  origin  in  a  past  attack  01 

1  NorthruiD,  Brit.  Med.  Jour.  December  29.  1-894. 
a  The  Medical  News,  .August  27,  1892. 
3  Can-,  Lancet,  March  28,  1891. 
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attacks  of  subacute  laryngitis,  a  certain  amount  of  thickening  being'  left 
behind.  Other  cases  are  apparently  syphilitic,  especially  in  infants.  Tuber- 
lous  laryngitis  may  also  occur,  but  it  is  certainly  uncommon.  The  larynx 
also  sometimes  affected  in  cases  of  chronic  pharyngitis  where  the  tonsils 
e  enlarged  and  perhaps  post-natal  growths  also  exist.  If  the  symptoms 
do  not  yield  to  astringent  appli- 
cations or  the  use  of  caustics  such 
as  nitrate  of  silver,  there  may  be 
so  much  progressive  thickening 
and  dyspnoea  that  tracheotomy 
may  be  required  ;  that  is,  how- 
ever, very  rarely  the  case. 

Papilloma  of  ttae  larynx  is 
a  somewhat  rare  affection,  con- 
sisting of  one  or   more  warty 
outgrowths  from  the  neighbour- 
hood of  the  true  vocal  cords. 
The  chief  symptoms  are  chronic 
hoarseness,   loss  of  voice,  stri- 
dulous    breathing   and  croupy 
cough.    Later  there  may  be  in- 
termittent attacks  of  dyspnoea, 
especially  coming  on  at  night. 
There   may  be  loud  laryngeal 
stridor  during    inspiration  and 
sucking  in  of  the  chest  walls, 
which  is  worse  at  some  times  than 
others.    There  may  also  be  loss 
of  pulse  during  inspiration.  Where 
laryngoscopy  is  practicable,  in- 
spection shows  the  warty  mass 
or  masses  usually  about  the  ante- 
rior end  of  the  cords.  Sudden 
obstruction  of  the  aperture  may 
result  from  spasm  set  up  by  im- 
paction of  a  pendulous  growth 
between  the  cords,  or  gradual 
asphyxia  may  come  on.    A  case 
has  been  reported  in  a  child  as 
young  as  14  months  ;  it  is  possible 
these  growths  may  be  congenital 

a"  his"d?v"of  ^^    "•^'^'/^  "  ^'^^      3^  years,  there  was 

apSc^bi;  onlvT  ,  .  endolaryngeal  operation,  a  method 

^th  or^with^tl    r^'^f^^^^^  and  adults  ;  the  second  is  tr'acheotomy, 
wound    iTt  TwTTu  '°  remove  the  growths  from  the  tracheotomy 
exposed     1  he  H  ?   1  "  '''ZT"'\''''^'  "'^^'^^^^  °f       -'-^^"^^  ^^^en  fully 
'"jury  ,s  hkely  to  be  done  to  the  vocal  cords  and  permanent  aphonia 

H  B  2 


Fig.  74.— Papilloma  of  the  larynx.  Girl  aged 
5  years.  The  growths  are  seen  attached  to  the 
vocal  cords,  and  are  also  present  in  the  neighbour- 
hood of  the  tracheotomy  wound.  One  or  two 
caseous  glands  are  seen  at  the  bifurcation  of  the 
trachea.  See  case.  (From  a  photograph  by  F.  H 
Westmacott.) 
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may  result.  Several  successful  cases  by  Parker,  Davies-Colley,  and  others, 
have,  however,  been  recorded.  On  the  whole,  in  this  disease,  it  is  probably 
best  to  perform  tracheotomy  and  trust  to  spontaneous  disappearance  of  the 
growths,  leaving  resort  to  thyrotomy  for  cases  in  which  long  use  of  the 
tracheotomy  tube  is  unsuccessful. 

In  two  cases  under  treatment  at  the  Children's  Hospital  by  our  colleagues 
Dr.  Hutton  and  Mr.  Collier,  and  by  ourselves,  repeated  operations  were 
required  both  in  the  shape  of  thyrotomy  and  of  scraping  out  the  growths 
through  the  laryngeal  aperture.  The  tendency  to  recurrence  was  very 
marked  indeed,  and  more  than  once  the  windpipe  had  to  be  reopened  to 
prevent  suffocation  after  the  children  had  appeared  to  be  convalescent.  In 
both  cases  it  was  found  impossible  to  dispense  with  a  tube.  The  growths 
sprang  from  all  parts  of  the  interior  of  the  larynx  and  upper  portion  of  the 
trachea.  Hutton  ^  points  out  that  cases  of  spontaneous  disappearance  of 
these  growths  have  been  recorded  after  portions  had  been  coughed  up,  as 
well  as  after  tracheotomy  without  further  operation,  and  after  an  attack  of 
one  of  the  exanthemata. 

Dr.  Railton  has  published  two  cases  in  girls  aged  3  years  and  3  months 
and  4  years  respectively  who  were  treated  by  tracheotomy  only.  The  former 
wore  a  soft  tube  for  43  months  and  the  latter  25  months  ;  in  both  cases  the 
warty  growths  disappeared  spontaneously.  It  must  be  borne  in  mind  that 
the  growths  are  very  apt  to  form  in  connection  with  the  tracheotomy  wound 
on  the  inner  surface  of  the  trachea  (see  fig.  74). 

The  following  case  unfortunately  ended  fatally  by  sudden  laryngeal 
obstruction  : 

Papilloma  of  larynx.— Maxy  C,  set.  5  years,  was  admitted  into  Blackburn  Infirmary 
under  Dr.  Hunt  with  severe  laryngeal  obstruction,  for  which  tracheotomy  had  to  be  per- 
formed March  1897.    She  had  suffered  from  attacks  of  dyspnoea  and  hoarseness  for  some 
time  before.    Several  attempts  were  made  subsequently  to  dispense  with  the  tube,  but 
without  success.    She  was  admitted  to  the  Children's  Hospital  November  20,  1897. 
During  her  stay  in  hospital,  the  tube  was  removed  on  several  occasions  and  a  probe  passed 
upwards  into  the  mouth  ;  the  probe  passed  readily  without  meeting  with  any  obstruction. 
E.xamination  with  laryngoscope  was  very  difficult  and  without  a  definite  result.    The  tube 
was  removed  at  first  for  short  intervals,  and  later  removed  altogether.    She  breathed  easily 
at  night,  but  at  times  had  attacks  of  dyspnoea  ;  her  voice  was  hoarse  and  whispei  ing.  Her 
temperature  latterly  varied  from  97°-ioo°,  and  she  lost  flesh.    She  had  an  attack  of  urgent 
dyspnoea  December  20,  1897,  and  died  suddenly.    At  the  post-mortem  there  was  early 
tuberculosis  at  the  ape.^  of  the  right  lung  and  caseous  mediastinal  glands.    There  w;is  a 
mass  of  papiUomata  on  the  vocal  cords,  and  also  at  the  site  of  the  tracheotomy  wound 
(see  fig.  74). 

In  this  case  it  was  no  doubt  unwise  to  remove  the  tracheotomy  tube  ;  it 
would  have  been  better  to  have  allowed  her  to  wear  a  soft  rubber  tube  for 
many  months,  or  years  if  necessary,  taking  care  to  remove  as  far  as  possible 
the  warty  growths  which  form  inside  the  trachea  at  the  seat  of  the  tracheo- 
tomy wound.  The  fact  that  the  girl  was  suffering  from  an  early  stage  of 
tuberculosis  of  the  bronchial  glands  and  lung,  suggests  the  possibility  of  a 
hospital  infection  with  tuberculosis  through  the  tube.  Presumably  there  is 
more  risk  of  this  happening  to  the  wearer  of  a  tracheotomy  tube  than  when 
breathing  in  the  normal  way  through  the  mouth  and  nose. 

1  Hutton,  Med.  Chron.  vol.  i.  n.s.  1894. 
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Catarrh  of  the  bronchial  tubes  is  a  common  affection  at  all  periods  of  life 
and  in  every  social  grade,  but  it  is  in  early  childhood  that  it  is  perhaps  the 
most  common,  and  it  is  at  this  period  that  it  assumes  the  greatest  importance 
from  the  diseases  which  are  liable  to  follow  in  its  train.  In  old  age,  when 
the  lungs  are  damaged  by  emphysema,  and  the  chest  walls  have  lost  their 
elasticity,  bronchitis  is  apt  to  be  a  serious  and  often  fatal  disease  ;  but  not 
less  so  is  it  in  the  very  young,  in  whom  the  chest  walls  are  alike  wanting  in 
elasticity  and  rigidity,  the  bronchial  tubes  easily  collapse,  and  the  lungs 
very  readily  join  the  inflammation.  The  greatest  liability  appears  to  occur 
during  the  first  two  years  of  life  ;  certainly  at  this  age  it  is  most  fatal.  Ex- 
posure to  cold  is  in  a  large  number  of  cases  the  exciting  cause  ;  chmatic 
mfluences  are  seen,  especially  in  late  autumn  or  early  winter,  in  the  large 
number  of  cases  of  chest  affections  which  occur  at  this  period.  That  the 
larger  number  of  cases  should  occur  among  the  lower  and  worst-housed 
class  IS  only  what  is  to  be  expected,  inasmuch  as  the  lives  of  the  infants  and 
children  are  spent  either  in  the  foul  and  stuffy  atmosphere  of  an  overcrowded 
and  ill-ventilated  house,  or  they  are  exposed,  imperfectly  clad,  to  all  sorts  of 
weather  m  the  streets. 

The  predisposing  causes  are  many  ;  some  children  seem  to  inherit  a 
tendency  to  bronchial  catarrh,  and,  in  spite  of  the  greatest  care  and  the 
most  constant  'coddhng,'  suffer  every  few  months,  perhaps  for  the  whole  of 
th  wmt^er,  from  bronch.al  catarrh  or  severe  colds,  which  pass  into  bronchit^ 
Tn  1     ,       test  readmess  ;  dentition,  rickets,  measles,  whooping  cough 

lit  /^'f ^''l"''''^^  P'^y  a  more  or  less  important  parf  in  the  pfo! 
duction  of  a  bronchitis.  Rickety  children  are  specially  prone  to  uffei  from 
bronchial  affections,  and  in  them  it  is  especially^erious  on  account  of  th^ 

of tness  of  the  ribs,  and  the  weakness  of  the  muscles  of  respiradon  result  n^ 
in  deformed  chests  and  collapsed  lung  ''P'raiion,  resulting 

f"foms  and  Course.-The  attack  is  often  preceded  by  a  cold  in  the 
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their  mucous  membrane  being  swollen  and  the  secretion  thick  and  viscid, 
dyspnoea  from  obstruction  to  the  air  entering  the  lungs  will  be  present. 
The  pulse  is  hard  and  accelerated,  the  number  of  respirations  increased 
according  to  the  amount  of  obstruction,  the  akt  nasi  working,  the  skin 
hot,  and  the  infant  restless  and  thirsty.  In  attacks  of  acute  capillary 
bronchitis,  the  dyspnoea  is  very  excessive.  The  child  is  dusky,  with  blue 
lips  and  anxious  expression,  with  intense  distress  in  consequence  of  oxygen- 
starvation.  The  note  over  the  chest  is  tympanitic,  the  respiratory  murmur 
loud  in  places  and  absent  in  others,  or  weak  and  accompanied  by  minute 
r£iles.  On  placing  the  ear  to  the  chest,  dry  hissing  or  snoring  sounds  will 
be  heard  during  inspiration,  as  the  air  rushes  through  the  pulmonary  divi- 
sions of  the  bronchi,  in  the  severer  cases  entirely  obscuring  the  respiratory 
murmur.  In  the  milder  attacks  rhonchi  will  only  be  heard  with  some 
respiratory  movements,  being  more  especially  heard  at  the  roots  of  the  lungs. 

In  infants  and  young  children,  especially  if  their  ribs  are  softened  in 
consequence  of  rickets,  there  is  recession  of  the  chest  walls,  chiefly  at  the 
epigastrium  and  lower  lateral  region  of  the  chest,  due  to  the  imperfect  filling 
of  the  lungs,  the  chest  wall  falling  in  in  place  of  the  lungs  expanding.  In  a 
later  stage  the  sibilant  or  rhonchial  sounds  become  mixed  with  moist  rales  : 
these  are  not  distinctly  and  sharply  crepitant,  as  of  bubbles  passing  through 
thin  fluid,  but  indistinct  bubbling  sounds  as  of  air  forced  through  thick 
tenacious  mucus.  The  moist  sounds  succeeding  the  dry,  point  to  a  freer 
secretion  of  mucus  from  the  hitherto  swollen  and  congested  mucous  mem- 
brane. In  some  cases  in  infants  mucous  bubbling  rales  are  heard  from  the 
first.  If  convalescence  is  quickly  established,  the  abnormal  sounds  are 
gradually  replaced  by  the  normal  respiratory  murmur,  though  rhonchi  or 
rales  may  be  heard  for  some  clays  or  weeks.  Percussion  of  the  chest  walls 
during  an  attack  of  uncomplicated  bronchitis  shows  the  resonance  normal, 
although  perhaps  there  may  be  some  hyper-resonance  at  the  sub-clavicular 
regions  from  the  presence  of  more  or  less  emphysema. 

In  attacks  of  bronchitis  there  is,  as  a  rule,  moie  or  less  disturbance  of 
the  digestive  organs.  The  bowels  may  be  confined  and  distended  with 
flatulence  the  tongue  is  coated,  and  there  is  often  more  or  less  vomitmg. 

The  fever  in  uncomplicated  cases  is  never  high  ;  there  may  be  an  even- 
ing rise  of  a  degree  or  two,  while  the  morning  temperature  may  be  normal 
or  subnormal,  especially  in  weakly  children.  The  cough,  which  in  the  early 
stages  is  hard,  in  the  later  stages  becomes  looser,  mucus  is  coughed  up  into 
the"  pharynx  and  then  quickly  swallowed,  unless  extracted  by  means  of 
the  nurse's  finger.  Children  under  five  years  rarely  expectorate— mucus  is 
coughed  up,  but  they  have  not  the  sense  to  spit  it  out. 

An  attack  of  bronchitis  usually  lasts  a  week  or  ten  days  and  ends  in 
recoverv,  leaving  the  child  subject  to  a  second  attack. 

■  Complicaiions.-^xoi-ic\<x^\^  in  infants  and  young  children  is  frequentl) 
accompanied  by  one  or  more  complications,  the  commonest  being  collapse 
of  the  lung,  catarrhal  pneumonia,  bronchiectasis,  and  emphysema.  In  a  fatal 
case  it  is  almost  certain  that  one,  or  more  often  all  four,  of  these  complications 

'''^  couapse  of  I.un^.-During  an  attack  of  bronchitis  or  bronchial  catarrh 
it  is  not  uncommon  to  note  that  the  respiratory  murmur  is  weak  or  absent 
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over  a  portion  of  lung— as,  for  instance,  one  or  other  base  ;  then  perhaps  after 
a  vioorous  cough  a  pkig  of  mucus  is  dislodged  from  a  large  bronchus  and 
the  breath  sounds,  with  perhaps  some  loose  rales,  are  heard  over  the  same 
area.  At  other  times  the  breath  sounds  are  absent,  and  by  the  next  day  the 
ordinary  respiratory  murmur  will  again  be  heard.  In  this  case  a  plug  of 
thick  mucus  lodged  in  one  of  the  larger  divisions  of  the  pulmonary  bronchi 
prevents  the  ingress  and  egress  of  the  air  from  the  lung,  but  is  expelled 
and  coughed  up  by  an  extra  effort. 

If,  however,  thick  mucus  is  drawn  into  the  smaller  bronchi,  perhaps 
filling  up  a  series  of  small  branches,  the  most  powerful  expiratory  effort  the 
child  can  make  fails  to  clear  the  occluded  bronchi,  especially  when  the  re- 
spiratoiy  muscles  are  weak  and  the  ribs  are  soft  and  easily  bend.  Two 
things  are  now  certain  to  happen — the  lung  supplied  by  the  occluded  bronchi 
collapses  and  more  or  less  dilatation  of  the  bronchial  tubes  and  emphysema 
of  the  neighbouring  lung  occurs,  unless  the  chest  walls  fall  in  to  take  the 
room  of  the  collapsed  kmg.  The  lung  collapses  in  consequence  of  the 
absorption  of  the  imprisoned  air,  the  air  entering  the  blood-vessels,  as  shown 
by  the  experiments  of  Lichtheim.  It  is  clear  that  this  collapse  of  lung  and 
vicarious  emphysema  at  least  temporarily  damages  the  lung,  and  if  this 
should  occur  to  any  great  extent  in  acute  bronchitis,  it  adds  considerably  to 
the  danger  of  death  by  asphyxia. 

The  symptoms  to  which  collapse  gives  rise  are  not  always  very  definite, 
and  unless  tolerably  extensive  there  may  be  no  sign  of  its  presence.  In 
some  cases  it  may  supervene  suddenly,  possibly  by  the  sucking  in  of  mucus 
which  has  accumulated  in  the  trachea  during  sleep  into  the  bronchial  tubes  ; 
the  dyspnoea  becomes  urgent,  the  child's  lips  go  blue,  it  rolls  about  in  its  cot 
struggling  for  breath,  and  convulsions  come  on  which  perhaps  prove  fatal. 
In  other  cases,  while  the  symptoms  may  be  alarming  for  the  time,  they 
quickly  pass  away,  a  result  due  to  the  mucus  being  expelled.  If  the  collapse 
is  scattered  in  patches  throughout  the  lung,  especially  if  accompanied  by 
emphysema,  it  will  be  impossible  to  detect  it  by  any  physical  signs  ;  there 
may  be  hyper-resonance  due  to  the  emphysema,  weak  breath  sounds,  and 
perhaps  some  moist  rales.  If  any  extent  of  lung  is  involved,  as  part  of  an 
apex  or  base,  there  will  be  some  loss  of  resonance,  but  this  is  rarely  well 
marked  unless  some  broncho-pneumonia  be  associated  with  it,  a  pneumonic 
patch  and  a  collapsed  patch  lying  side  by  side.  The  respiratory  murmur 
over  the  collapsed  patch  is  weak,  and  rhoncus  or  moist  sounds  may  be 
heard.  In  some  cases  there  appears  to  be  a  mixed  condition  of  collapse 
with  much  congestion  of  the  vessels  and  oedema,  or  possibly,  as  some  authors 
believe,  the  collapsed  lung  becomes  the  seat  of  a  low  form  of  pneumonia, 
leucocytes  and  epithelioid  cells  being  present  in  the  air  sacs. 

Bronchiectasis  and  Empbysema. — Dilatation  of  the  bronchi  frequently 
takes  place  during  acute  bronchitis,  the  walls  of  the  medium-sized  and  small 
bronchi  being  thin  and  their  calibre  increased,  a  result  no  doubt  due  to  in- 
flammatory softening  of  their  walls.  Bronchiectasis  also  occurs  in  asso- 
ciation with  chronic  bronchitis,  pleurisy  and  fibroid  lung.  Emphysema  is 
also  constantly  present  in  association  with  dilated  bronchial  tubes.  The 
chest  walls  during  an  acute  attack  assume  the  position  of  inspiration,  and, 
particularly  the  infraclavicular  regions,  become  hyper-resonant,  while  the 
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expiratory  murmur  is  prolonged.  As  already  remarked,  compensatory  em- 
physema  is  constantly  present  in  association  with  broncho-pneumonia  and 
collajDse.  In  rare  cases  of  acute  capillary  bronchitis  and  broncho-pneumonia 
following  measles  or  whooping  cough  the  emphysema  is  extreme  and  a  sub- 
pleural  rupture  of  the  air  vesicles  takes  place.  Th'is  interstitial  emphysema 
may  be  confined  to  the  lung  and  mediastinum,  or  the  air  may  find  its  way 
from  the  mediastinum  into  the  neck  and  affect  the  face  and  sides  of  the  chest. 
We  have  seen  this  subcutaneous  emphysema  in  several  instances,  the  most 
marked  being  in  a  boy,  aged  7  years,  after  measles.  There  was  intense 
dyspnoea  and  distress  ;  the  subcutaneous  emphysema  affected  the  face,  neck, 
and  sides  of  chest. ^    He  finally  recovered. 


Chronic  Bronchitis  and  Bronchiectasis 

Children  and  infants,  like  adults,  suffer  from  chronic  bronchial  catarrh  ; 
they  recover  slowly,  and  then  perhaps  within  a  few  weeks  another  attack 


p;g_  75.— TemppiaUire  Chart  of  a  case  of  Bronchitis  with  disseminated  patches  of  Pneumonia. 

Boy  of  5  years.  Recovery. 

supervenes.  Some  children  show  such  a  tendency  to  these  attacks  that  they 
have  to  be  kept  prisoners  almost  all  the  winter,  as  exposure  to  even  slight 
cold  is  sufficient  to  lay  them  by  for  weeks.  Frequent  and  long-continued 
attacks  of  bronchitis  are  certain  sooner  or  later  to  produce  emphysema, 
dilated  bronchial  tubes,  and  dilatation  of  the  right  side  of  the  heart  and  the 
veins  which  empty  into  it.  Such  children  present  a  typical  picture  ;  they 
are  mostly  thin,  with  rounded  drooping  shoulders,  barrel-shaped  chests, 
1  See  also  Guillemot,  Traiti  des  Maladies  de  I'Enfancc,  2nd  edition,  e<l.  by  Grancln-r 
and  Comby. 
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enlarged  superficial  jugular  veins  and  often  injected  capillaries  on  the  cheeks. 
In  some  of  these  more  or  less  dulness  may  be  detected  at  one  base  or  another, 
and  they  constantly  cough  up  large  quantities  of  very  foul  mucus.  Such  cases 
are  anything  but  welcome  inmates  in  a  ward  on  account  of  their  extremely 
fcetid  expectoration.  They  are  very  chronic  and  not  much  amenable  to 
treatment.  We  have  attempted  external  drainage  of  the  dilated  bronchial 
tube,  but  have  not  met  with  much  success,  as  the  patient  gradually  sank. 
In  the  milder  cases  such  children  with  care  improve  greatly,  and  frequently 
by  puberty  lose  their  tendency  to  bronchial  troubles,  and  grow  up,  if  not 
strong,  at  least  not  with  impaired  health.  On  the  other  hand,  there  is  always 
the  risk  of  an  intercurrent  and  perhaps  fatal  pneumonia ;  we  have  seen 
children  of  this  class  with  marked  emphysema  come  regularly  into  hospital 
perhaps  twice  in  a  winter  with  attacks  of  croupous  pneumonia.  There  is  a 
risk  of  chronic  bronchitis  passing  into  a  chronic  broncho-pneumonia,  the 
lung  tissue  around  the  dilated  bronchi  becoming  fibroid  and  indurated. 
There  is  also  the  risk  of  tuberculosis,  but  we  have  not  often  been  able  to 
trace  a  connection  between  chronic  bronchitis  and  tuberculosis,  though  those 
suffering  from  chronic  bronchitis  are  often  mistaken  for  phthisical  subjects. 
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In  many  cases  the  attack  begins  with  a  bronchial  catarrh  and  quickly 
passes  on  into  a  broncho-pneumonia,  the  inflammation  extending  from  the 
bronchi  into  the  air-cells.  In  other  cases  the  bronchial  symptoms  may  be 
slight  or  absent,  and  the  attack  may  closely  resemble  a  croupous  pneumonia. 
Between  these  two  types  all  gradations  may  be  met  with.  When  the  pneu- 
monia supervenes  on  bronchitis,  all  the  symptoms  become  exaggerated,  the 
child  is  restless,  the  cough  shorter  and  more  hacking,  the  skin  hot  and  dry, 
the  evening  temperature  usually  reaching  103°  or  104°  with  morning  remis- 
sions of  several  degrees,  so  that  the  fever  assumes  a  remittent  type  ;  sometimes 
there  are  evening  instead  of  morning  remissions,  the  temperature  being  at 
Its  lowest  in  the  evening;  the  dyspnoea  is  usually  great,  the  respiratfons 
numbering  forty  or  fifty,  but  varying  with  the  amount  of  fever  and  extent  of 
lung  involved.  If  the  pneumonia  is  extensive,  the  face  wears  a  distressed 
expression,  the  ate  nasi  work  vigorously,  the  child  lies  weak  and  helpless  in 
Its  mother's  arms,  too  feeble  to  cry,  or  if  it  resists  examination  for  a  while  it 
IS  soon  exhausted  and  passively  submits. 

An  examination  of  the  chest,  if  made  when  the  attack  is  fully  developed 
and  severe,  shows  that  the  accessory  muscles  of  respiration  are  brought  into 
play,  the  respirations  are  rapid  and  shallow,  with  recession  of  the  epigastrium 
and  intercostal  spaces.  The  percussion  note  varies  according  to  the  position 
of  the  consolidated  lung  ;  this  may  involve  an  extended  portion  at  one  or 
both  bases,  at  an  apex,  or  be  scattered  in  patches  over  the  lungs.  To  detect 
the  pneumonic  portions  both  light  and  strong  percussions  should  be  practised 
.carefully  comparing  any  spot  where  the  resonance  appears  impaired  with 

frnn.Tr"'  ^"^^'^  "^''^^       hyper-resonance,  especially  anteriorly 

trom  the  presence  of  emphysema.    A  considerable  amount  of  pneumonia 
may  exist  .f  diffuse  or  patchy  without  any  definitely  impaired  resonance 
iiic.e  is  never  complete  dulness  in  pneumonic  consolidation  unless  much 
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lymph  ox  some  fluid  be  present.  On  auscultation  rhonchi  are  usually  heard 
over  the  chest,  while  over  the  pneumonic  portions  r^les  of  a  consonant  or 
rini^ing  character  are  heard,  which  contrast  with  the  subcrepitant  rales  of 
a  simple  bronchitis,  inasmuch  as  they  are  more  intense,  from  the  fact  of 
their  travelling  to  the  ear  through  consolidated  lung.  ILven  though  no 
consolidated  lung  can  be  detected  by  percussion,  the  presence  of  consonant 
intensely  ringing  rales  with  a  temperature  of  103°  or  104°  points  almost 
certainly  to  pneumonia. 

In  the  early  stages  the  respiratory  murmur  is  weak  ;  later  there  is  mostly 
well-marked  bronchial  breathing  over  the  dull  area.  If  a  fatal  result  is 
about  to  occur,  the  respirations  become  more  hurried,  the  distress  greater, 


9         10         II         12        13        14  IS 


j:-^  .fi     T^mnpnuii-p  Chirt  of  a  case  of  acute  Broncho-pneumonia  in  a  boy  of  2 J  years  ;  death 
fiftLn7h  cfaT  It  the  /^^^^^^^  bases  of  lungs  ^showed  generalised  broncho-pneumon.a 

with  '  graines  jaunes.' 

and  the  pulse  weaker  and  weaker  ;  rales  and  rhonchus  are  heard  over  the 
whole  chest,  the  heart  flags,  and  the  child  becomes  palhd  and  comatose 
death  taking  place  with  symptoms  of  toxaemia  on  account  of  the  bronchi 
becoming  choked  and  the  lungs  consolidated.  The  temperature  usually 
falls  towards  the  close  ;  the  child  is  frequently  convulsed.  If,  howevei,  the 
attack  takes  a  favourable  turn,  towards  the  end  of  the  first  week  or  earhei 
li  e  temperature  approaches  normal,  the  breathing  is  easier,  and  the  chfld, 
nstfarof  oncentrating  his  whole  attention  on  himself,  begins  to  not.c 
Se  about  and  to  play  with  his  toys.  The  physical  signs  change  but 
sWy,  the  bronchial  breathing  and  rales  being  heard  perhaps  during  the 
second  or  even  the  third  week. 
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While  the  above  is  the  description  of  a  typical  attack,  the  pneumonia 
may  be  of  much  less  well-marked  character.  The  child  may  seem  ill  with 
little  or  no  cough,  while  there  is  loss  of  appetite,  coated  tongue,  andfeverish- 
ness,  especially  well  marked  during  the  afternoon  or  evening.  An  examina- 
tion of  the  chest  may  at  first  yield  no  positive  result,  yet  in  a  day  it  will  be 
noted  that  there  is  a  patch  of  lung  at  the  extreme  base,  axilla,  or  near  the 
root  where  the  air  does  not  enter  well,  and  the  respiratory  murmur  is  replaced 
by  breathing  of  a  distinctly  bronchial 
character.  In  a  few  days  or  a  week  the 
temperature  may  again  become  normal. 

Sometimes  an  attack  of  broncho- 
pneumonia closely  simulates  the 
croupous  variety,  and  there  may  be  a 
doubt  as  to  which  category  to  refer  it. 
The  onset  may  be  sudden,  accom- 
panied by  a  convulsion  or  series  of 
convulsions,  the  temperature  may  rise 
to  104°  or  105°  (see  fig.  77),  the  phy- 
sical signs  may  point  to  an  extended 
portion  of  lung  being  involved,  and  only 
the  course  of  attack,  the  temperature 
becoming  intermittent,  and  reaching 
normal  gradually  by  lysis,  would  seem 
to  indicate  that  the  attack  is  rather  of 
the  catarrhal  than  the  croupous  variety. 
Some  cases  may  from  first  to  last  be 
open  to  doubt. 

Course. ~^\\\\&  broncho-pneumonia 
is  frequently  an  acute  disease,  proving 
fatal  in  a  few  days  or  a  week,  its  course 
in  many  cases  is  subacute  or  chronic, 
lasting  for  several  weeks,  or  even 
more,  and  yet  ending  in  apparently 
complete  recovery.  In  some  instances 
recovery  takes  place,  to  be  followed 
by  a  relapse,  the  temperature  again 
becoming  remittent  for  a  few  days  or 
a  week.  The  termination  of  the  fever 
is  nearly  always  by  lysis.  In  these 
protracted  cases  the  possibility  of 
tuberculosis  or  a  local  empyema  must 
always  be  borne  in  mind. 

monirfnrmT  ^"«»°»«°*»«-Pneumonias,  mostly  of  the  broncho-pneu- 
rence  rn'  ,Tk'  compl.cat.ons  of  many  diseases,  and  may  in  conse- 
a  mmarv  taf     1"  ,     '  ^"'^^  ^"       ^^^^^^^^  they  present.  Thus 

thTch  mTv  r?n  r  r  r  ""^^  ^'"^  ^"  broncho-pneumonia, 

ess^^tiaTy^m^^^if^intelh'otC^^^^^^^^  '^'^  ^^"^'^''"^  P^-^ 

fever   dinhth  J.  whooping  couffh,  measles,  scarlet 

ever,  diphtheria,  enteric  fever,  pneumonia  may  supervene,  caused  by 


Fig.  77.  —  lemperature  Chart  of  a  case  of  acute 
lobar  Pneumonia  in  an  infant  of  9  months  • 
death  on  third  day.  The  whole  left  lung 
e.\c<^pt  a  small  part  of  upper  lobe,  which 
was  emphysematous,  was  solid  ;  section  of 
lung  not  so  solid  as  red  hepatisation  ;  lobules 
distinct,  some  of  a  pink  and  others  of  a 
greyish  colour. 
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the  specific  micro-organism  of  the  fever,  or,  in  many  cases  at  least,  by  the 
septic  organisms  present.  While  the  pneumonia  occurring  in  these 
diseases  is  usually  of  the  broncho-pneumonic  form,  yet  it  is  mostly  fibrinous, 
and  in  the  worst  cases  exhibits  a  tendency  to  pus  formations,  so  that  small 
purulent  abscesses  may  be  found  post  inortevi.  In  some  cases  a  true 
croupous  pneumonia  may  occur.  In  diphtheria  the  pneumonia  is  often 
hsemorrhagic,  small  patches  of  dark  red  extravasated  blood  being  seen  on 
section  of  the  pneumonic  lung. 

In  acute  summer  diarrhoea  a  pneumonia  is  very  apt  to  be  present  and 
add  to  the  gravity  of  the  attack  ;  in  the  cbronic  intestinal  catarrb  (jf 
infants  the  immediate  cause  of  death  is  frequently  an  intercurrent  attack  of 
inflammation  of  the  lungs. 

Cbronic  Broncbo-pneumonia. — Attacks  of  broncho-pneumonia  are  apt 
to  become  chronic  in  consequence  of  an  imperfect  clearing  up  of  the  lung 
and  the  resulting  caseous  degeneration.  Catarrhal  pneumonia  following 
measles  or  whooping  cough  is  very  apt  in  an  unhealthy  child  or  one  who 
inherits  tuberculous  tendencies  to  take  a  subacute  course  ;  a  base,  or,  less 
often,  an  apex  of  a  lung  remains  more  or  less  dull,  the  breath  sounds  are 
bronchial,  moist  sounds  are  heard,  and  the  evening  temperature  rises  to  102° 
or  103°  F.,  with  night  sweats  and  emaciation.  This  state  of  things  may  go  on 
for  weeks,  and  it  maybe  impossible  to  say  if  caseous  changes  are  progressing 
or  not.  The  risk  in  such  cases  is  undoubtedly  that,  although  the  lung  may 
clear  up,  the  bronchial  glands  may  become  caseous,  and  a  general  tuber- 
culosis of  the  lung,  or  perhaps  tuberculosis  meningitis,  follow.  Most  cases 
of  chronic  broncho-pneumonia  terminate  in  recovery,  though  in  some 
instances  they  run  a  very  chronic  course,  resembling  a  chronic  phthisis  ;  the 
bronchi  become  dilated,  caseous  and  fibroid  changes  occur,  and  present  m 
their  later  stages  the  signs  of  consolidation  of  a  portion  of  lung  at  an  apex 
or  base  the  chest  wall  is  retracted,  there  is  bronchial  breathing,  sharp 
ringing  kles,  and  very  foetid  expectoration  which  is  coughed  up  m  large 
quantities.  Such  children  are  thin,  anaemic,  are  easily  put  out  of  breath, 
have  clubbed  fingers  and  dilated  right  hearts.  The  course  is  usually  very 
chronic  At  the  post-mortem  dilated  bronchi  filled  with  thick,  foul  secretion 
cheesy  nodules  around  the  bronchial  tubes,  much  fibroid  and  indurated 
lung  tissue,  and  emphysema  are  found.  In  some  cases  there  is  gangrene  of 
the  lung  before  death.  Children  liable  to  bronchitis,  or  who  suffer  from  it  in 
the  chronic  form,  require  to  be  warmly  clothed  and  protected  fi-om  cold 
Residence  in  a  warm  climate  and  pure  atmosphere  during  the  winter,  aiid 
at  high  altitudes  during  the  summer,  should  be  insisted  on  where  possible. 
A  warm  house  is  necessary  if  they  have  to  winter  in  this  c hma te.  Every 
means  must  be  employed  which  will  improve  their  general  healdi.  In  the 
following  case  chronic  pneumonia  was  followed  by  acute  meningitis. 

Chronic  Pneumonia.    Acute  Meningitis. -Ros^  S..  aged  S  years.    Child  comes  of  a 
tube^ZusS;  has  had  acute  pneumonia  several  time,    ^he  had^^^^^^^^ 

^'t  rs.  ::sr=xtt::Si:r-^^Si  ^"or        base ; 

L3rr:ng  the'i  J       or  two:    on  Ju,.  .5  the  temperature  suddenly  rose  to  X04O  K 
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Towards  evening  she  began  to  vomit  continuously  ;  temperature  rose  to  105°  F.  ;  there 
were  some  muscular  twitchings,  and  then  she  was  severely  convulsed.  The  convulsions 
continued  till  early  the  next  morning,  when  she  died. 

Post-mortem. — Left  lobe  solid  ;  sinks  in  water  ;  bronchi  contain  much  purulent  secre- 
tion, and  their  walls  are  thickened  ;  excess  of  fibrous  tissue  in  the  lung,  spreading  from 
the  root.  Lung  substance  dark  red,  soft,  and  contains  some  small  cavities  size  of  peas, 
containing  thick,  almost  cheesy,  pus.  No  obvious  tubercle  anywhere.  Brain  :  arachnoid 
everywhere  cloudy,  beneath  it  there  is  an  excess  of  fluid  of  a  cloudy  yellow  tint. 
Sylvian  fissures  are  matted  with  semi-purulent  lymph.  Much  lymph  at  the  base  of 
the  brain.    No  tubercle  anywhere. 

Prognosis. — Broncho-pneumonia  is  always  a  dangerous  disease,  but  more 
especially  so  in  children  under  2  years  of  age  who  are  rickety  or  weakly. 
The  prognosis  is  necessarily  serious  if  the  pneumonia  follow  any  other  dis- 
ease, as  measles,  whooping  cough,  or  summer  diarrhoea,  or  when  it  occurs  in 
scarlet  fever  through  the  extension  of  the  inflammatory  process  in  the  throat. 
In  any  severe  case  the  danger  depends  upon  the  amount  of  lung  involved 
and  the  softness  of  the  chest  walls.  It  must  also  be  remembered  that  a 
young  child  may  struggle  through  the  bronchial  affection  only  to  pass  into 
a  condition  of  atrophy— the  result  of  a  gastro-intestinal  catarrh.  Both  high 
and  also  very  low  temperatures  are  indicative  of  danger.  The  pneumonia 
may  become  chronic  and  tuberculosis  supervene. 

Morbid  Anato?}ty.—Th.G  appearances  post-mortem  in  the  bodies  of 
children  dying  of  bronchitis  and  broncho-pneumonia  are  very  various,  and 
are  apt  to  puzzle  those  unaccustomed  to  the  autopsies  made  on  children  •  and 
much  confusion  has  existed  in  the  past  in  reference  to  them,  especially  in 
confounding  the  various  forms  of  pneumonia  and  carnification  of  the  lung 
with  collapse.  Collapse  of  the  lung  is  mostly  patchy  in  its  distribution, 
rarely  affectmg  any  continuous  extent  of  lung  or  involving  the  whole  thick- 
ness of  a  lung.  It  affects  the  anterior  and  inferior  edges  of  the  lungs  espe- 
cially the  anterior  edge  of  the  middle  lobe  of  the  right  side  and  tongue  of 
the  left  which  covers  the  heart ;  it  is  sometimes  present  along  the  posterior 
border  of  the  lung  ;  the  collapsed  portions  are  depressed  below  the  surface 
purple  in  colour  and  airless.  Taken  between  the  finger  and  thumb  there 
IS  no  .substance  to  be  felt  as  in  pneumonia.  The  collapsed  portions  can  be 
inflated  through  the  bronchi.  The  collapse  is  brought  about  in  at  least  two 
ways-either  from  occlusion  of  a  small  bronchus  by  thick  mucus,  the  air 
being  first  imprisoned  and  then  absorbed  by  the  capillaries,  or  by  feeble  in- 
spiratory power  aided  by  obstruction  to  the  entrance  of  air,  especially  when 
the  ribs  are  soft  as  in  rickets  ;  in  this  case  the  chest  falls  in  during  inspira- 
orodnr'n  ^  ""l^"  ^^^orn^^Z  distended  ;  it  is  in  this  way  that  collapse 
iJltr  A  '^f  ^^^^^  °^  The  collapsed  portions 

some  thev  b'"'''"  ^^^^"'^^'^^  circulation  ;  according  to 

some  they  become  pneumonic.  ^ 

cleaT^t  t^^f''  '°       '°"^Pf'^  P°^^^°"^  is  not 

ome  casesTh.  TT'  "PP^-^^^^^^'  ^^^^^^^y  takes  place  ;  but  we  believe  in 
ofTronl  •       l,"^  .'m'''"^"'  "P'      evidenced  by  those  chronic  cases 

Acme  emnh         ""T"'  ''''''  surrounded  by  indurated  "ng 

Chi  Ln   '1/      '  ^^^y'       '"^P^''^^"^  P^^^  ^^"te  lung  disease  of 

ofaue  broncho  n  Produced  very  rapidly  :  thus,  a  child  may  die 

acute  broncho-pneumonia  complicating  measles  in  three  or  four  days,  and 
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extensive  emphysema  may  be  present,  no  doubt  produced  during  the  period, 
and  contributing  very  materially  to  the  fatal  result  (see  p.  376).  The  bases  of 
the  lungs  are  in  an  early  stage  of  pneumonia  and  collapse,  the'  upper  lobes 
are  overworked,  the  constant  coughing  consequent  on  the  acute  bronchitis 
produces  emphysema,  and  the  only  remaining  normal  lung  is  thus  damaged, 
and  a  fatal  result  quickly  ensues. 

The  chief  types  found  may  be  described  shortly  in  the  following  groups  : 
I.  Acute  Bronchitis  involving  the  Smaller  Tubes,  Collapse  of  I.ung, 
Vicarious  Emphysema.— On  opening  the  chest  the  lungs  are  found  to  be 
in  a  condition  of  deep  inspiration  ;  their  surfaces  are  studded  over  with 
clusters  of  lobules  which  are  depressed  and  purple  in  colour  (collapse),  and 
with  raised  portions  which  are  of  a  pale  pink  colour  (emphysema).  On 
section,  thick  semi-purulent  frothy  mucus  exudes  from  the  large  and  small 
bronchi  ;  the  latter  sometimes  contain  a  semi-membranous  exudation.  The 
cut  surface  of  the  lung  exudes  much  blood-stained  frothy  fluid,  due  to  con- 
gestion of  the  lung  ;  the  lungs  are  crepitant,  except  where  collapse  has  taken 
place.    The  large  veins  and  right  heart  are  much  engorged.    It  is  not  un- 
common to  find  in  acute  cases  that  the  emphysema,  especially  along  the 
upper  anterior  edges  of  the  lungs,  is  extreme,  and  that  transparent  blebs  are 
present  the  result  of  dilated  air  vesicles,  or  vesicles  which  have  ruptured 
into  one  another.    These  may  be  the  size  of  peas  or  several  peas  together. 
In  rarer  cases  there  may  be  subpleural  or  interstitial  emphysema,  an  air 
vesicle  having  burst  and  air  escaped  beneath  the  pleura.    The  air  may  find 
its  way  into  the  mediastinum  and  into  the  neck,  or  beneath  the  costal 

^^^Tnissemlnated  Broncho-pneumonia.-The  bronchial  tubes  contain 
much  frothy  fluid,  one  or  both  lungs,  especially  the  lower  lobes  posteriorly, 
have  a  semi-solid  feel,  but  crepitate,  and  perhaps  some  nodules  of  various 
sizes  may  be  felt.  The  section  exudes  much  serum,  purulent  mucus  exudes 
from  the  small  bronchi,  the  cut  surface  of  the  lung  has  a  mottled  appearance, 
caused  by  clusters  of  lobules,  which  are  grey  or  pale  pink  and  have  a  firm 
feel,  and  bright  red  portions  of  crepitant  lung.  The  paler  portions  are  pneu- 
monic and  solid  ;  the  red  portions  are  air-containing  congested  lung,  which 
surround  the  pneumonic  portions.  Portions  of  lung  which  are  -moved  w  1 
float  in  water,  but  easily  break  down  on  thrusting  in  the  finger.    The  uppei 

lobes  are  emphysematous.  nn^tprinr 
.   Acute  Generalised  Broncho-pneumonia,  Pleurisy.-The  postei  101 
inferior  or  whole  of  one  or  both  lobes  has  a  semi-solid  feel,  though  less  solid 
han  in  croupous  pneumonia,  with  but  little  or  no  sense  of  crepitation.  The 
surfa  e     pti^plish  in  colour  ;  the  pleural  covering  may  have  -mute  h.mor 
r  aees  on  its  surface,  or  be  roughened  from  the  presence  of  lymph.    1  he  cut 
S  has  a  solid  feel,  yet  it  is  not  granular  as  in  t-e  croupous  p.« 
but  easilv  breaks  down  on  pressure  with  the  finger,  and  sinks  in  uatei.  u 
ha    a  mottled  appearance,  in  consequence  of  the  lobules  su.TOundmg  h 
ermfnaT  bronchi  being  paler  in  colour  and  in  a  later  stage  of  consolidation 
han  uTe  intervening  portions  of  lung.    There  will  probably  be  collapse  of 
e  a   er  o   Ind  inferior  edges,  as  well  as  acute  emphysema  in  the  same 
r^^sittons     ome  of  the  vesicles  ^re  frequently  distended  to  the  size  of  millc 
seed    o  'even  peas,  and  perhaps  one  here  and  there  ,s  ruptured.    In  a  st.U 
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later  stage,  especially  if  the  inflammation  is  intense,  as  in  measles  or  scarlet 
fever,  a  lobe  may  be  solid,  and  on  the  surface  beneath  the  pleura  there  are 
a  number  of  yellow  spots,  the  size  of  millet  seeds  or  larger,  which  on  pricking 
yield  a  drop  of  thick  pus.  On  section,  these  yellow  spots  are  seen  scattered 
through  the  lung  ;  they  are  the  '  graines  jaunes,'  or  'abces  peribronchique,' 
of  French  authors,  and  are,  in  fact,  minute  abscesses  surrounding  the  ter- 
minal bronchioles,  formed  by  the  softening  of  the  pneumonic  lobules. 
Pleurisy  with  lymph  or  serum  may  be  present  ;  when  the  pneumonia  is 
double  the  temperature  usually  runs  high. 

The  following  case  illustrates  this  form  of  pneumonia  : 

Acute  Double  Pleuro-pneumonia,  Hyperpyrexia,  Suspicion  of  Meningitis.— ]o\m  H.. 
aged  14  months  ;  admitted  April  26,  1824.  His  mother  states  he  has  been  a  healthy  child 
up  to  the  present  illness.  A  fortnight  ago  he  became  ill  with  cough  and  fever.  Breath- 
ing has  been  very  bad  at  nights.  He  vomits  frequently.  He  is  fairly  well  nourished  ;  his 
head  is  somewhat  retracted,  and  muscles  of  the  neck  are  rigid.  The  right  ape.x  in  front 
and  the  base  behind  are  very  dull ;  bronchial  breathing  and  sharp  crepitations  are  heard 
over  these  areas.  On  the  left  side  there  are  rales,  but  no  dulness  ;  gij  of  clear  serum  were 
wuhdrawn  from  the  right  side  behind.  Temperature  103°.  Vomits  constantly.  April  27 
—General  convulsions,  mostly  right-sided  ;  marked  rigidity  of  the  neck  ;  vomits  con- 
stantly. Well-marked  taclie  cdrdhrale.  April  28. -Very  short  breathing  -  dulness  well 
marked  at  the  left  base  as  well  as  the  right.  O.xygen  given.  Temperature  xa(P.  Gradu- 
ated bath.  April  29. -Marked  retraction  of  the  neck  ;  constant  vomiting.  Temperature 
106-4  •    April  29.— Temperature  106-43  twice  during  the  day.    Death  May  i 

Post-mortem.~^\g\^^  pleural  cavity  contains  5j  of  yellow  serum,  and  lymph  coverin- 
the  lower  lobe,  which  is  partly  compressed  and  partly  solid  ;  upper  lobe  solid  at  the  back 
showing  broncho-pneumonia  and  emphysema  in  front ;  lower  lobe,  lymph  on  surface' 
pneumonia  on  section.  Much  clear  fluid  escaped  from  surface  of  the  brain  and  lateral 
ventricles;  no  lymph  anywhere.  Arachnoid  cloudy;  veins  full.  It  was  suggested  that 
the  infant  had  meningitis  complicating  the  pneumonia,  but  this  was  not  borne  out  bv  the 
tiutopsy,  ^ 

4-  In  infants  under  6  months  a  form  of  pneumonia  is  sometimes  found 
which  does  not  agree  with  the  above  description.  A  lobe,  generally  one  of 
the  lower,  ,s  sem,-sohd,  its  surface  depressed  and  purple,  surrounded,  per- 
haps, by  raised  emphysematous  vesicles.  The  cut  section  is  smooth  and  of 
a  uniform  plum  colour,  the  lobules  indistinct  and  airless,  but  the  lung  has 
not  the  solid  feel  of  red  hepatisation.  ui  me  mng  tias 

Thi"i*'*'T*''  ^^'^"^^^-P"*"'"""!*  may  be  disseminated  or  generalised 

^ubL  Tt     "'"^r    ^^^^p^    ^^'^^  ^^^^-'^^  '---wai 

tubes.  It  may  be  associated  with  caseous  changes  in  the  bronchial  ^lanrk 
due  to  chronic  bronchial  tuberculosis.  oronchial  glands, 

childiTn  "J^^"-"-?-^*"**™'  Present  in  the  broncho-pneumonia  occurring  in 
children  have  been  studied  by  recent  observers,  more  esoeciil  v  I  v 
Neumann,'  Queisnei-  Strelitz,^  Prudden  and  North  up? and  Netter  "^The 
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these  organisms  in  the  pneumonic  lungs  ;  but  it  seems  exceedingly  probable 
that  there  are  several  micro-organisms  which,  if  the  conditions  are  favour- 
able, are  capable  of  giving  rise  to  inflammation  of  the  lungs. 

Diagnosis. — A  clinical  distinction  between  the  above  conditions  is  often 
impossible,  inasmuch  as  bronchitis,  collapse,  emphysema,  and  catarrhal 
pneumonia  may  all  exist  in  the  same  lung,  and  more  or  less  mask  one 
another.  However,  a  few  points  may  be  emphasised.  In  simple  bronchitis 
the  temperatui-e  is  rarely  high,  there  is  no  impairment  of  resonance,  and  the 
moist  sounds,  if  present,  are  indistinct  and  distant.  In  broncho-pneumonia 
the  temperature  is  higher,  usually  there  is  impaired  resonance,  perhaps 
whiffy  or  bronchial  breathing,  and  the  moist  sounds  are  clear,  sharp,  and 
ringing.  The  diagnosis  of  collapse  is  much  more  uncertain  unless  much 
lung  is  involved  ;  then  there  are  impaired  resonance  and  weak  and  distant 
bronchial  sounds. 

In  all  cases  of  broncho-pneumonia  we  must  bear  in  mind  the  possibility 
of  some  localised  collection  of  pus  being  present  over  a  dull  patch,  and  also 
that  the  case  may  be  one  of  miliary  tubercle  as  well  as  broncho-pneumonia. 

Treatment. ~'Y\i^  colds  in  the  head  and  bronchial  catarrhs  of  children 
call  rather  for  careful  hygiene  than  active  treatment.     Confinement  to  a 
well- warmed  and  ventilated  room  or  suite  of  rooms,  as  long  as  the  symptoms 
of  a  cold  are  present  or  rhonchi  are  heard  in  the  chest,  with  a  light,  mostly 
fluid  diet,  will  in  many  cases  be  all  that  is  necessary.    Merely  to  confine  a 
child  to  the  house  and  let  it  run  about  in  cold  passages  and  stand  in 
draughts  is  useless,  and  likely  to  give  rise  to  another  cold  before  the  first 
has  completely  passed  away.    Some  children  are  exceedingly  liable  to  take 
cold,  and  bronchitis  follows  very  readily,  and  with  these  extra  care  must  be 
taken,  and  the  last  trace  of  a  cold  must  have  disappeared  before  they  are 
allowed  to  go  out.    In  those  cases  where  there  is  a  laryngeal  or  tracheal 
catarrh  the  cough  is  often  troublesome,  especially  keeping  the  patient  awake 
at  night  and  disturbing  the  whole  household.     Among  the  household 
remedies  for  cough  which  are  useful  are  black  currant  jelly,  glycernie 
lozenges,  and  jujubes  simple  or  medicated.    A  cup  of  hot  beef  tea  or  cocoa 
the  last  thing  at  night  will  often  soothe  a  troublesome  cough.    In  many 
cases  it  will  be  necessary  to  give  small  doses  of  some  sedative,  especially  m 
the  case  of  older  children.    Morphia,  codeia,  aconite,  hyoscyamus,  bromide 
of  ammonium  may  be  given  for  this  purpose,  made  up  in  the  form  of  a 
linctus  with  syrup  of  orange  or  tolu  or  glycerine.    The  morphia  and 
ipecacuanha  lozenges  of  the  B.P.  made  with  fruit  paste  or  glycerme  jel  y 
are  very  convenient.    Codeia  jelly  acts  exceedingly  well  in  soothing  irritable 

"'"''The  diet  should  consist  largely  of  fluids,  milk,  beef  tea,  light  puddings. 
Lemonade,  barley  water,  linseed  tea,  to  assuage  thirst  and  tend  to  produce 
free  action  of  the  kidneys  and  skin  are  likely  to  be  useful ;  sahnes  such  as 
citrate  of  ammonia  or  potash,  or  liq.  ammon.  acet   may  also  be  given 

The  prevention  of  attacks  of  bronchial  catarrh  and  colds  is  a  mattei  ol 
mucVimportance,  especially  in  the  case  of  those  who  are  liable  to  bronchitis 
Ta  thmatic  attacks  whenever  they  take  cold.  A  house  ,n  a  c^T  bracn  g 
situation,  with  well-warmed  living  rooms,  passages,  and  bed.ooms-^^h  le 
the  ventilation  and  sanitation  are  carefully  looked  after-is  a  first  nece..Uy 
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in  the  prevention  of  colds.  Care  must  be  taken  that  these  children  are 
properly  clothed  with  well-fitting  woollen  under-garments,  that  they  have 
plenty  of  exercise  in  the  open  air  whenever  the  weather  is  suitable,  while  cold 
sponging  or  the  tepid  douche  in  the  morning  whilst  standing  in  warm  water 
is  of  much  service  in  promoting  the  circulation  in  the  skin  and  preventing 
chills. 

Are  '  colds  in  the  head '  infectious  t  It  is  a  common  experience  that 
almost  a  whole  household  is  affected  at  the  same  time  or  in  succession,  and 
there  can  be  little  doubt  that  in  some  cases  a  nasal  catarrh  passes  from  one 
child  to  another  without  the  latter  having  been  exposed  to  any  chill.  Other 
conditions  favouring  these  attacks  may  be  present,  but  of  these  next  to 
nothing  is  known.  Possibly  a  chill  may  predispose  the  mucous  membrane 
to  take  on  inflammation  or  become  a  suitable  nidus  for  the  cultivation  of 
bacilli  or  other  organisms  present  in  the  atmosphere. 

If  the  catarrh  passes  downwards  from  the  trachea  into  the  smaller  tubes 
and  the  child  in  consequence  '  wheezes '  and  rhonchi  are  heard  all  over  the 
chest,  the  child  should  be  confined  to  its  bed  or  cot,  care  being  taken  to 
have  It  warmly  clothed  and  in  a  situation  free  from  draughts.  In  the  more 
severe  cases  of  bronchitis  and  catarrhal  pneumonia,  especially  in  small 
children,  a  sort  of  tent  should  be  rigged  over  the  cot,  or  one  or  two  clothes 
screens  placed  around  with  sheets  hung  on  them  so  as  to  form  sides  and  a 
roof  will  ansvver  very  well.  The  atmosphere  must  be  kept  moist  by  means 
of  a  bronchitis  kettle,  or  the  sheets  which  form  the  walls  of  the  tent  may 
be  kept  moist.  The  temperature  in  the  cot  should  be  maintained  at  6?°-7o° 
al'fa  ute  m\  J^.  <^;^^f  ^^^^  consist  entirely  of  fluids  if  the  attack  is  at 
al  acute.  Milk  diluted  with  one-th.rd  or  one-fourth  part  of  whey  or  barley 
water  or  soda  water  should  form  the  principal  kind  of  nourishment  ;  a  cup 

the  ch1srare"ro      '"T  '1''^  applications  to 

he  chest  are  soothing  to  the  patient,  and  may  be  applied  in  the  form  of 
hnseed  poultices  or  fomentations.  It  must,  houLer,  bf  borne  in  mind^hat 
yo  rch^^^^^^  ^^P^--^"^  -  of  inTants  and 

the  eai  y  sSe    one  table.      iTf  ^""^^''^  «^  ^^"^-^  ^-^-e  in 

of  linseed  meai  ""^f"^^^-^^^^-^  ^^^^'^  to  four  or  five  tablespoonfuls 
hourr  Ihe  t  enTth  i!  nof '  ^^^P°^^^'-  ---"-g  on  for  three'or  four 
and  it  can  be  rrewed  or  renl^'^         '°  "^^^^  ^h^"  ^^^^  ^^dness, 

stances.  For  nfanTs  and  ^  P°"^'^^^  ^c.or^^n^  to  circum! 

of  spongio;i,;:fo:rntTaTeVr  S^^^^^  ^^^^'^^  — 

cleanly,  and  harm  is  less  likHvT^  r  I      P""lt'«s  ;  they  are  much  more 

layers  of  flannel  may  be  u  ed  w  un''    T\  application.  Several 

and  water,  and  covered  w  th  Tl^  'T^'^  °^     "^^d  be  mustard 

rounded  b;  cotton  v^^o  .    Poultfces  and  fot'^'r  ^^^^^ 
•n  the  early  stages  when  thp  n!  ..?  ,  applications  are  of  most  service 

ages,  when  the  mucous  membrane  is  swollen  and  dry,  and  the 

c  c 
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secretion  scanty  ;  in  the  later  stages  they  are  also  useful  if  the  secretion  is 
thick  and  coughed  up  with  difficulty. 

In  the  early  stage  of  bronchitis,  if  there  is  much  wheezing,  dyspnoea,  and 
distress,  an  emetic  is  of  much  service,  more  so,  perhaps,  in  bronchitis  than 
in  catarrhal  pneumonia.  Pulv.  ipecac,  in  5-grain  doses  in  syrup  of  orange 
peel  may  be  given  to  a  child  under  2  years  of  age  and  repeated  in  a  few 
minutes  if  it  foil  to  act.  The  act  of  vomiting,  especially  after  ipecacuanha, 
will  probably  be  attended  by  a  freer  secretion  of  mucus  and  relief  to  the 
breathing.  At  this  period  the  depressant  expectorants  which  appear  to 
diminish  tension  in  the  vessels,  and  thus  relieve  the  congested  mucous 
membrane,  are  mostly  used.  Of  these  antimony,  ipecac,  and  aconite  are 
more  frequently  used  than  any  others.  In  this  stage,  when  the  cough  is 
hard  and  sibilus  is  heard  in  the  chest,  antimony  in  small  repeated  doses, 
short  of  producing  nausea  and  depression,  is  of  much  service.    (F.  46.) 

In  catarrhal  pneumonia  aconite  in  half-minim  or  minim  doses  is  preferable. 
The  drug  may  be  continued  for  several  days,  as  long  as  the  fever  lasts  or 
the  secretion  remains  scanty  or  is  coughed  up  with  difficulty.    Given  with 
caution  and  in  small  doses  there  is  little  fear  of  its  producing  too  great  de- 
pression ;  in  feeble  children,  however,  it  may  be  well  to  give  small  doses  of 
alcohol  at  the  same  time.    Many  prefer  to  give  ipecac,  or,  instead  of  aconite, 
antimony,  especially  in  the  feeble  and  cachectic  patients  so  often  met  with 
in  the  out-patient  room.    Some  believe  ipecac,  combined  with  alkalies  such 
as  bicarbonate  of  potash  to  be  of  especial  value  when  mucous  rales  are  heard 
in  the  chest,  and  the  infant  or  child  has  much  difficulty  in  coughing  up 
the  thick  secretion  which  is  formed.    Simple  salines  are  preferred  by  some. 
Dr.  Lewis  Smith  recommends  tr.  veratri  viridis  in  half-minim  or  minmi  doses 
every  second  hour.  As  long  as  the  cough  remains  hard,  and  the  mucous  secre- 
tion scanty  or  difficult  to  expel,  the  antimony  or  ipecac,  should  be  persevered 
with,  and  is  far  more  likely  to  be  of  service  than  the  stimulatmg  mixtures  so 
often  prescribed.    It  is  when  the  catarrh  continues,  the  cough  becoming 
loose,  the  secretion  liquid,  and  the  fever  is  mostly  gone,  that  carbonate  of 
ammonia,  squills  and  terebene  are  most  Hkely  to  be  useful.    At  this  stage 
the  fomentations  and  poultices  should  be  given  up  m  favour  of  a  warm 
cotton-wool  jacket,  and  stimulating  applications  may  be  applied  to  the  chest 
walls.    Ammonia  may  be  usefully  combined  with  digitalis  and  squills,  as  in 

^"stimulating  applications  to  be  rubbed  into  the  chest- wall  are  useful  in 
producing  slight  redness  without  being  too  severe.  (F.  61,  P.  62,  F.  63.) 
The  lin.  potass,  iodidi  c.  sapone  B.P.  may  be  used  in  a  similar  way. 
Iodide  of  potassium  is  often  useful  in  the  subacute  or  chronic  stage,  and 
nitric  acid  and  nux  vomica  are  of  much  service  during  convalescence. 

In  bronchitis  pure  and  simple  the  temperature  is  never  so  excessive  as  to 
require  any  antipyretic  treatment,  but  in  some  cases  of  acute  broncho-pneu- 
monia, especially  where  it  approaches  the  croupous  type,  or  when  it  accom- 
panies whooping  cough  or  measles,  the  temperature  is  apt  to  take  high  fligh  s. 
Sponging  with  tepid  water,  '  packs,'  or  when  there  is  drowsiness  or  con- 
vulsions the  warm  bath  gradually  cooled  down  by  adding  cold  water  so  a 
to  reduce  it  to  6o^  may  be  used.  Phenacetin  or  antipyrin  .may  be  used  foi 
the  same  purpose  with  care,  beginning  with  a  small  dose,  2  grains  of  the 
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former  for  a  child  of  2  or  3  years  of  age.  Both  of  these  antipyretics  have 
been  used  in  small  doses  frequently  repeated,  in  acute  bronchitis  and  in 
broncho-pneumonia.  An  excessively  high  temperature,  io4°-io5°,  is  some- 
times present  in  an  early  stage  of  pneumonia,  accompanied  by  convulsions 
or  coma  ;  in  such  cases  no  time  should  be  lost  in  resorting  to  baths  or  packs 
while  giving  stimulants  if  necessary  by  the  rectum.  ' 

Death  usually  threatens  in  bronchitis  or  broncho-pneumonia  from 
mechanical  interference  with  the  air  entering  the  lungs,  asphyxia  being  pro- 
duced with  great  depression  of  the  heart's  action.  This  occurs,  especially  in 
young  infants,  by  a  blockage  of  the  medium-sized  and  small  tubes  by  thick 
mucus  which  .s  difficult  to  expel,  or  is  due  to  capillary  obstruction,  collapse 
of  lung,  acute  emphysema,  or  a  large  tract  of  lung  becoming  involved  in  the 
pneumonic  process.  In  young  infants  with  obstructed  bronchial  tubes  all 
ight  binding  up  of  the  chest  walls  by  poultices  or  bandages  must  be 
avoided  ;  the  position  must  be  varied  from  time  to  time  so  as  to  give  each 

\'^llf  ^  7.^  en^etic  of  alum  or  squills  will  help 

to  get  rid  of  the  excessive  and  tenacious  s^tion.  The  nurse's  finJer  mav 
be  usefully  employed  in  removing  the  secretion  from  the  back  of  ^hl 

saving  life.    One.  .wor„r,*  e  eeches  T'^V"^  ^7      ?^  °' 
sternu,.,  and  afte;  .he  fall  os  V:^^:L7Lr/!!^Jl  Je         °'  *? 
by  warn,  applications.     Mustard  baths  r  isteS  7 
turpentine  stupes  applied  to  the  chest  are  l ike  v  TT  or 
where  there  is  extensive  pneumont  w  .h  dl^^^^ 

sion— turpentine  must  be  n^,>r1  r^nfi^  i  1  '^'y^P"°ea  and  cardiac  depres- 
must  also  be  TeeTy  given  und/^^^^^^^^^^  ^^'•>'^'---'  digitalis 

-ay  be  resorted  to%Vt  tL  ox>  ^m^^^  ^^^8-  '"halation 

.    The  question  of  the  admin  ttrat  rof   n'  t  cs  alci^  ? 
■mportance.    Emetics  are  mostly  of  value  inTh!  '  i  ^""^  ^P'""'' 

bronchitis  when^cough  is  1  a^-d  and  tL  K  ^  of  laryngitis  or 

the  swollen  condition  of  the  mucot  nfembr^^^^^^^^^  ^ 
administration,  and,  moreover  th^un  Zint   f'.?;         secretion  follows  the 
lated  mucus  and  undigested  food  seems  to  h^        'T"'^  "^^^^ 
or  sulphate  of  zinc  Answers  best  aT^^sr;  Tl^^^^  ipecacuanha 
useful  ,n  a  later  stage  of  bronchitis  and  roll  ^      Emetics  are  sometimes 
are  choked  with  mucus,  provTed    ere  s  ^    '^''^^^^'^^  ^"bes 

3o  grains  of  alum  in  ^  iJ^oonM  o7  Z  '° '  ^ 

'Pecac.  or  zinc  at  this  time.    Alum  and  hnn.  ^      u"^"'"'      preferable  to  '• 
sniall  brush.    Alcohol  is  unnecessar^  L  Th        i   "  '°  ^"^^'^^^  °n  ^  ' 

;f--^>-  be  used  with  caution  h^the  late  stale  '  ff^'^'  should 
cough,  and  in  large  quantities  it  effeT  '  '  °P'""^'  ^^^^hes 
contra-,ndicatede.cept  in  small  roses  f^^^^^^^^  narcotic;  it  is  therefore 
Op.um  m  the  form  of  Dover's  povvder  i  often  nf  """^  '""^""^y  ^°  ^^^^o^is. 
estless  and  its  cough  irritable,  but  t  is  '-1  ^'"^'/"^"^  ^he  child  is 
on  no  account  be  given  if  there  is  much  dvf  """"^'"^^  it  should  ^ 

-ucus  ,n  the  bronchial  tubes  orlfrcVirn^^Sl^tl^-^^ 
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During  an  acute  attack  of  bronchitis  or  pneumonia  the  digestive  organs 
are  very  apt  to  sufifer  ;  there  may  be  vomiting,  flatulence,  and  diarrhoea. 
This  impaired  digestion  must  always  be  borne  in  mind  when  the  question 
of  dieting  is  being  discussed,  and  care  must  be  taken  not  to  overload 
the  stomach  and  bowels  with  too  large  a  quantity  of  milk,  beef  tea,  &c. 
An  occasional  laxative  dose  of  calomel  or  rhubarb  and  soda  may  be 
useful. 

It  is  well  to  bear  in  mind  the  possibility  that  an  mfant  may  recover  from 
an  acute  attack  of  bronchitis,  to  succumb  finally  to  a  gastro-intestinal  atrophy 
dating  from  the  acute  bronchial  attack. 

Croupous  Pneumonia 

Croupous  pneumonia  in  its  typical  form  is  a  common  disease  in  children 
over  3  years  of  age,  and  does  not  differ  either  in  its  course  or  morbid 
anatomy  from  the  attacks  in  young  adults,  though  the  mortality  is  much 
less     Reference  has  already  been  made  to  the  acute  lobar  pneumonias  of 
infancy  and  childhood,  which  are  frequently  classed  amongst  the  fibrinous  or 
..enuine  croupous  pneumonias  on  account  of  the  extent  of  lung  involved  and 
also  of  their  termination  by  crisis.    That  many  of  them  are  fibrinous  to  some 
extent  is  certain,  as  effused  fibrin  may  be  seen  in  sections  i^epared  for  the 
microscope,  but  in  our  experience  such  lungs  when  seen  on  Xh^Josi-mortem 
tible  are  more  spongy  and  lack  the  complete  solidity  of  the  red  hepatisation 
oftrue  croTpous Veu^^        and  the  outlines  of  the  lobules  are  readily  seen 
in  consequence  of  their  differing  from  one  another  as  to  the  extent  io^h^ch 
they  are  affected.    Moreover,  while  they  may  contain  fibrm,  the  cellula 
element  largely  predominates.    Fortunately  it  is  of  little  practical  moment 
under  which  div  sion  these  pneumonias  are  classed  :  hybrid  cases  are  certain 
o  con^e  u^^^^   observation  both  in  infancy  and  childhood  and  we  have 
requently  to  be  content  with  describing  attacks  as  being  of  the  '  croupous 
ypT'o  of  the  'catarrhal'  or  '  broncho-pneumonic  '  type,  according  as  their 
symptoms  resemble  typical  attacks  of  either  the  one  or  the  other.    It  is  he 
difficulty  of  classifying  hybrid  cases  that  makes  the  statistics  of  one  hospital 
Tone  year  Sblelo  e'rror  when  compared  with  those  of  other  hospitals  or 

^^"^T^he  statistics  (given  on  p.  389)  of  our  own  hospital  of  the  cases  entered 
asc^;  ^p—  durin'gtheyears  1878-1893  illustrate  the  comparaU^ 
S^auency  of  the  disease  at  different  ages.  In  this  series  of  cases  the  tota 
morX  amovmted  to  5-2  per  cent.,  the  highest  being  among  children  undei 

'  luTogy  of  croupous  pneumonia  is  not  perhaps  quite  as  simple  as  it 

at  fi  s?  sight.    A  schoolboy  is  exposed  to  a  cold  east  wind  afte 

T  1  nt  or     chilled  by  a  fall  into  water,  and  a  few  days  later  develop, 
getting  hot,  or  is  chil  ca  oy  ^^^^^^  pneumonia 

an  acute  pneumon  a     "       ]      f^^^f  I„  connection,  however,  with 

in  some  way  or  °       '^^^^^^^^  show  much  difference  in  the  number 

S^^kL^aXttS^^ng^^^^  -nths  of  the  year,  though  there  ,s  a 
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Table  showing  the  Ages  and  Mortality  of  708  Cases  of 
Croupous  Pneumonia. 


Under  2  years 


Total 


29 


Deaths 


2  to  5  years 

5  to  10  years 

10  to  14  years 

Total 

Deaths 
38 

1 

Total 
213 

Deaths 

Total 

Deaths 

Total  'Deaths 

! 

21 

338 

8 

128  I 

708 

slight  preponderance  in  favour  of  March. ^  Attacks  certainly  occur  at  all 
times  of  year,  in  the  warmer  as  well  as  in  the  colder  months.  On  the  other 
hand,  it  is  quite  certain  that  croupous  pneumonia  is  at  times  epidemic  and 
also  infectious,  affecting  several  members  of  the  same  household  or  the  same 
street,  and  in  a  few  instances  there  have  been  widespread  epidemics,  as,  for 
instance,  during  the  influenza  epidemic  of  1891.  Epidemics  of  pneumonia 
associated  with  tonsillitis  have  occurred  in  schools  and  other  large  institutions. 

It  seems  probable  that  these  micro-organisms  are  incapable  of  setting  up 
pneumonia  in  healthy' lung  in  a  normal  condition  ;  but  if  the  individual  has 
caught  cold  or  is  in  a  low  state  of  health  a  suitable  soil  is  produced,  and  if 
an  infection  takes  place  a  pneumonia  is  the  result. 

The  pneumonic  diplococcus  appears  to  be  almost  constantly  present  in 
the  sputa  of  cases  of  croupous  pneumonia  in  the  early  stage,  but  it  is  also 
found  in  the  pus  from  an  acute  otitis  and  in  some  cases  of  peritonitis  and 
also  meningitis.  It  has  been  found  in  the  sputa  of  healthy  children.  It 
can  hardly  be  said  to  be  pathogenic  of  pneumonia,  but  it  is  apparently 
capable  of  setting  up  pneumonia  under  certain  conditions. 

In  different  epidemics,  or  in  different  years  or  localities,  attacks  of 
pneumonia  appear  to  vary  in  their  character,  sometimes  being  of  the 
sthenic,  sometimes  of  asthenic  type :  this  has  been  specially  described  by 
Foxwell.'^ 

Symptoms  and  Course.~i:\\^  onset  is  sudden,  with  symptoms  not  unlike 
those  of  scarlet  fever  ;  there  are  high  fever,  dyspnoea,  rapid  pulse,  headache, 
pam  m  the  side  or  abdomen,  short  cough,  and  perhaps  vomiting  and 
diarrhoea.  In  children  under  three  years  convulsions  are  not  uncommon  at 
the  onset,  but  these  are  rare  in  older  children  :  the  convulsions  may  prove 
latal  before  the  attack  of  pneumonia  has  fully  declared  itself  Delirium  may 
be  an  early  symptom,  especially  if  the  fever  is  high.  By  the  time  a  medical 
examination  is  made  the  child  is  usually  too  ill  to  be  about,  and  is  either  in 
bed  or  being  nursed  in  its  mother's  arms  ;  the  cheeks  are  flushed,  the  ala^ 
nasi  are  working,  the  respirations  are  perhaps  doubled,  being  possibly  40 
fh.rr  ?  P^'^'       '°  '40,  there  is  a  temperature  of  104°  or 

on  the  Z  '   r  '^•^        brown,  and  there  may  be  herpetic  vesicles 

on  the  hps  and  nose.    An  examination  of  the  urine  shows  it  to  be  dark  in 

T^^"ir%T^'  'T'"  —  °f  --ea,  and  deficient 

ch  01  Ides.    The  cough  ,s  dry  and  hacking,  and  pain  is  often  complained  of 

slight  "xct'iri;HuT£;!  '"'■'■"•'^  '''''  ^^•^'•^  ^^57-1885  Dt.^as^  found  a 

Practitioner,  July  i886. 
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during  the  act  ;  in  young  children  there  is  no  expectoration,  in  older  ones 
there  may  be  the  usual  rusty  sputa.  The  fever  and  dyspnoea  continue  ;  the 
child  remaining  very  ill  till  the  end  of  the  week,  when,  usually  between  the 
sixth  and  the  ninth  day,  the  fever  suddenly  abates,  and  a  marked  improve- 
ment takes  place  in  all  the  symptoms,  so  that  it  is  evident  to  all  that  the 
crisis  has  come.  The  crisis  is  sometimes  marked  by  collapse,  the  child 
becoming  cold  and  clammy,  with  a  subnormal  temperature. 

Physical  Signs. — An  examination  of  the  chest  on  the  first  or  second  day 
of  the  attack  will  usually  lead  to  the  discovery  of  more  or  less  consolidated 
lung.  Careful  percussion,  striking  now  hghtly,  now  more  forcibly,  will  elicit 
a  certain  high-pitched  note  of  impaired  resonance  over  some  part  of  the  chest 
wall,  as  in  the  infra-clavicular,  axillary,  or  scapular  region,  or  over  the  root 
or  base  of  the  lungs  ;  on  listening  over  the  affected  area  some  departure  from 
the  normal  breath  sounds  will  probably  be  heard.  They  may  be  simply 
weak  or  distant  breathing,  as  if  the  air  is  not  entering  freely  into  some  part 
of  the  lung  ;  there  may  be  distant  or  intense  bronchial  breathing,  of  various 
abnormal  sounds,  as  a  pleuritic  rub,  rhonchus,  or,  more  often,  subcrepitant 
or  loose  ringing  rales,  the  fine  crepitation  so  common  in  adults  being 
generally  absent.  There  are  usually  increased  vocal  resonance  and  fremitus, 
though  it  is  not  always  possible  to  elicit  these  signs  unless  the  child  cries. 
If  there  is  much  lung  affected,  loud  or  harsh  breath  sounds  are  heard  over 
the  non-afifected  lung,  and  care  must  be  taken  not  to  mistake  these  signs  of 
an  overworked  for  those  of  an  affected  lung. 

The  position  of  the  consolidation  varies  considerably  and  does  not  neces- 
sarily correspond  to  a  lobe,  but  may  occupy  the  whole  extent  of  lung  anteriorly 
or  posteriorly  ;  or  the  most  marked  signs  may  be  first  detected  over  the  root 
of  the  lung  behind  or  in  the  axilla.    The  left  base  and  right  apex  are  favourite 
spots  to  be  attacked,  but  any  part  of  the  lung  may  be  involved,  though  it 
must  be  borne  in  mind  that  the  apices  are  more  apt  to  be  affected  in  children 
than  in  adults,  and  it  is  just  at  this  spot  that  early  signs  are  apt  to  be  over- 
looked.   In  the  course  of  a  day  or  two,  sometimes  not  for  several,  the  physical 
signs  become  more  marked,  the  dulness  cannot  be  mistaken,  the  bronchial 
breathing  becomes  whiffy  and  intense  ;  in  a  few  days  more,  usually  after  the 
crisis  has  arrived,  coarse,  loose,  crepitant  rales  are  heard  which  mark  the 
resolution  of  the  pneumonic  lung.    The  dulness  and  bronchial  breath  sounds 
and  rales  disappear,  but  some  want  of  resonance  is  apt  to  remain  for  many 
weeks,  as  the  lung  remains  in  an  oedematous  state.    While  such  is  the  usual 
course  of  events  in  an  ordinary  case,  there  are  marked  differences  with  regard 
to  the  time  when  the  physical  signs  make  their  appearance,  there  being 
frequently  a  delay  of  several  days  ;  they  may  even  appear  as  late  as  the  fifth 
day.    It  is  important  to  remember  this,  for  a  mistake  in  diagnosis  is  easy,  as 
a  most  careful  examination  of  the  whole  chest  may  reveal  nothing  suggestive 
of  pneumonia.    In  such  cases  there  is  a  strong  presumption  that  the  pneu- 
monia is  centrally  situated,  perhaps  at  the  root  of  the  lung,  and  takes  some 
time  to  approach  the  surface  ;  or  possibly  there  may  be  an  acute  inflamma- 
tory congestion  of  a  portion  of  lung  and  a  delay  in  the  transudation  of  fibrin 
into  the  air-sacs.    Often  a  sub-tympanitic  or  actually  a  tympanitic  note  to 
percussion  and  weak  bronchial  breathing,  or  simply  distant  respiratory 
sounds  may  be  all  there  is  to  be  heard  for  a  day  or  two.    It  is  not  easy  to 
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say  why  a  tympanitic  or  '  boxy '  note  is  elicited  over  lung  in  a  state  of  acute 
inflammatory  congestion,  or  in  the  first  stage  of  an  acute  lobar  pneumonia, 
but  that  it  does  occur  we  have  often  had  the  opportunity  of  observing.  In  a 
few  cases  the  crisis  may  come  and  the  child  recover  without  the  classical 
signs  of  pneumonia  ever  being  present. 

Temperature. — The  temperature  usually  goes  up  suddenly  at  the  onset  to 
104°  or  thereabouts,  and  during  the  course  of  the  attack  continues  high,  with 
slight  morning  remissions,  till  the  crisis,  when  the  fall  is  sudden  (see  fig.  78), 
perhaps  4°  or  5°,  to  a  subnormal  temperature  ;  the  latter  may  last  for  a  few 
days,  and  then  the  normal  line  be  regained.  The  day  on  which  the  crisis 
takes  place  varies  greatly ;  the  attack  may  end  about  the  fourth  or  fifth  day, 


Fig.  78.— Temperature  Chart  of  a  case  of  Cr 


I  case  of  Croupous  Pneumonia  of  left  apex  in  a  girl  of  s  years 
Crisis  sixth  day.    Recovery.  o  y 

or  eariier,  but  usually  the  crisis  is  delayed  till  the  seventh  or  eighth,  and  in 
the  creepmg  form  till  the  end  of  the  second  week  or  later  ;  a  post-crisial  rise 
often  occurs  (see  fig.  79),  the  temperature  rising  a  few  degrees  the  following 
evenmg,  becommg  normal  the  next  morning  ;  or  a  relapse  in  which  the 
temperature  remams  elevated  may  take  place  in  consequence  of  another 
portion  of  lung  bemg  affected.    Post-crisial  hectic,  prolonged  for  some  days 

ir^^^:^T'  the  presence  of  an  empyema  o'r  other 'complicatbn.  In 
the  mmority  of  cases  the  temperature  falls  by  lysis 

empMSe?\v'^^'  ^"'"'^  ^^^'^^  '  '"^^^^  ^^"^t^^^  have  been 

enumerTed  as^fnll^"'  TT'"'  ''P'''""^  ^^^'"^^^^  =  ^h^y  may  be 

enumerated  as  follows:  (.)  Abortive  Pneumonia.    This  variety,  as  the 
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name  implies,  aborts,  or  the  course  comes  to  a  sudden  termination  by  crisis, 
after  lasting  two,  three,  or  four  days,  mostly  without  the  classical  signs  of 
pneumonia  being  developed  ;  yet  a  careful  examination  of  the  lungs  will  dis- 
cover some  spot  where  the  breath  sounds  are  weak  and  the  percussion  note 
slightly  raised  or  tympanitic.  Herpes  is  common  on  the  lips  and  nose. 
(2)  Creeping-  or  wandering'  Pneumonia  has  been  compared  by  Henoch  to 
an  attack  of  erysipelas  spreading  over  the  surface  of  the  lung.  The  apex  is 
perhaps  the  first  part  affected  ;  gradually  the  inflammatory  process  spreads 
to  the  base,  and  possibly  finally  attacks  the  opposite  side.  Such  cases  are 
apt  to  have  a  chronic  course,  the  crisis  being  delayed  till  the  tenth  or  four- 
teenth day,  or  the  temperature  may  fall  by  lysis,  or  a  hectic  may  succeed  in 
consequence  of  an  empyema  being  present.  (3)  Relapsing  Pneumonia 
much  resembles  the  creeping  form.  Several  relapses  occur  after  the  crisis 
has  come,  some  patch  of  pneumonia  occurring  in  another  part  of  the  lung. 
We  have  known  cases  in  which  six  or  seven  relapses  have  occurred.  In  such 
cases  we  may  suspect  pus.  (4)  Cerebral  Pneumonia. — In  this  form  cere- 
bral symptoms  are  prominent,  while,  in  the  early  stages  at  least,  the  sym- 
ptoms of  pneumonia  are  latent  ;  there  may  be  convulsions,  delirium,  headache, 
and  drowsiness.  In  such  cases  the  fever  usually  runs  high,  and  the  cerebral 
symptoms  may  be  due  to  the  high  fever  and  poisoned  blood.  Not  un- 
frequently  the  lesion  in  these  .cases  is  at  the  apex.  Cough  is  often  absent. 
(5)  Gastric  Pneumonia. — In  these  cases  gastric  symptoms  are  most 
marked  ;  the  attack  may  begin  with  vomiting,  diarrhoea,  coated  tongue, 
fever,  and  abdominal  pain,  and  it  is  only  after  a  day  or  two,  when  the  classical 
signs  appear,  that  a  diagnosis  of  pneumonia  is  made.  The  attack  may 
simulate  gastro-intestinal  catarrh  or  peritonitis,  the  abdominal  pain  being 
due  to  diaphragmatic  or  costal  pleurisy.  (6)  Pleuro-pneumonia. — In  these 
cases  the  signs  of  pleurisy  predominate  ;  there  is  sharp  stabbing  pain, 
tenderness  on  percussion,  and  the  child  screams  when  it  coughs  or  turns  over 
in  bed.  Signs  of  consolidation  are  succeeded  by  those  of  pleuritic  effusion, 
or  an  empyema  possibly  results. 

Complications  aiid  Sequela;.— ■S\qmx\&^  frequently  accompanies  croupous 
pneumonia  ;  percussion  over  the  dull  area  and  deep  pressure  give  pain,  and 
friction  sounds  are  frequently  heard  ;  the  pleurisy  is  apt  to  become  suppura- 
tive in  weakly  children,  and  an  empyema  develop,  especially  if  the  pneu- 
monia occurs  in  the  course  of  scarlet  fever,  measles,  or  whooping  cough  (see 
infra).  Pericarditis  sometimes  occurs.  Hyperpyrexia,  a  temperature  ot 
105°  or  106°  occasionally  taking  place,  accompanied  by  cerebral  symptoms, 
convulsions  in  young  children,  or  stupor  and  delirium  in  older  ones. 
Meningitis  is  rare,  though  it  occurs  occasionally  simultaneously  with  the 
pneumonia  or  follows  as  a  sequela,  being  most  common  in  young  children, 
xa-ephrltis  also  occurs  in  association  with  pneumonia  ;  usually  the  latter  is 
secondary  to  the  former.  Jaundice  sometimes  accompanies  pneumonia, 
and  is  apparently  due  to  an  infection  of  the  common  bile  duct  as  well  as  of 
the  lung.  Gangrene  of  the  lung  occasionally  supervenes  and  brings  about 
a  fatal  result  ;  this  seems  mostly  to  occur  either  in  pneumonia  secondary  to 
nephritis,  or  when  pneumonia  occurs  in  a  subject  who  has  emphysematous 
lungs  The  possibility  of  the  lung  being  adherent  to  the  chest  and  under- 
going an  indurating  or  fibroid  process  must  be  kept  in  mmd.     A  chronic 
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condition  of  caseation  may  remain,  but  this  is  much  commoner  after 
catarrhal  than  after  croupous  pneumonia.  Diphtheria  of  the  fauces  may 
complicate  it ;  once  or  twice  we  have  discovered,  to  our  surprise,  late  in  the 
attack  or  on  the  post-mortem  table,  false  membrane  on  the  fauces. 

Prognosis,— TYit.  prognosis  is  favourable  in  cases  of  croupous  pneumonia 
when  it  is  primary  and  attacks  healthy  children  over  3  years  of  age  ; 
among  such  the  mortality  is  small.  Double  pneumonia  is  necessarily  more 
fatal  than  single,  but  here  the  amount  of  lung  involved  at  one  time  is  not 
necessarily  great,  as  usually  while  it  is  advancing  on  one  side  it  is  receding 
on  the  other ;  the  danger  depends  on  the  amount  of  lung  involved,  and  the 
respirations  give  a  more  or  less  useful  indication  of  this.    In  a  child  who 


already  suffers  from  chronic  bronchitis  and  emphysema  or  cardiac  disease 

vomti^ :^d        4tr\'r:hf  """"T^P"""'™'--'  begin  with 

aeer.ai^  ..^^^Ju^^X:^:'^^^^^^^^^      sjsns  are  delayed,  .here  is 

.0      mistaken  for  scaHe.  fever  is  sh^^'  ^T^h.  fl^ J.toru^t 
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cases  of  acute  pneumonia  arc  sent  into  fever  hospitals  certified  as  suffering 
from  scarlet  fever.    A  careful  examination  of  the  patient,  and,  if  necessary,  a 
delay  of  twenty-four  hours  before  coming  to  a  decision,  will,  in  the  large 
majority  of  cases,  prevent  such  an  error.    In  the  first  twenty-four  hours  in  a 
sharp  attack  of  scarlet  fever  there  may  be  high  temperature,  vomiting,  diar- 
rhoea, rapid  pulse  (often  150),  tonsillitis  more  or  less  developed,  no  pain  in 
the  chest,  or  cough.    The  rash  usually  appears  at  the  end  of  twenty-four  hours. 
In  acute  pneumonia  there  may  be  high  fever,  headache,  pain  in  the  chest 
or  abdomen,  dyspnoea,  pulse  perhaps  of  120,    some  physical  signs  in 
the  chest,  not  often  vomiting,  diarrhoea,  or  tonsillitis.    There  is  no  rash. 
Acute  pneumonia  with  marked  cerebral  symptoms,  such  as  delirium,  stupor, 
or  headache,  sordes  on  the  teeth,  and  high  fever  may  be  taken  for  typhus. 
A  careful  examination  of  the  lungs  would  generally  decide  ;  in  typhus  there 
may  be  evidence  of  bronchitis  ;  in  pneumonia  there  would  usually  be  some 
want  of  resonance  at  an  apex  or  base,  with  some  distant  or  bronchial  breath- 
ing.   The  presence  of  a  characteristic  rash  on  the  third  or  fourth  day  would 
decide  the  diagnosis  ;  it  is  well  to  remember  that  in  children  typhus  is  usually 
a  mild  disease.    In  young  children  an  acute  attack  of  croupous  pneumonia, 
with  high  fever,  convulsions,  drowsiness,  or  coma,  may  be  mistaken  for  acute 
meningitis,  or,  as  a  matter  of  fact,  pneumonia  and  meningitis  may  co-exist. 
We  should,  however,  hesitate  in  the  presence  of  pneumonia  and  a  temperature 
of  104°  or  105°  to  diagnose  meningitis,  the  cerebral  symptoms  being  due  to 
the  high  temperature  and  poisoned  blood.    In  all  cases  where  a  young  child 
is  suddenly  taken  with  convulsions  and  high  fever,  pneumonia  should  be  sus- 
pected and  a  careful  examination  of  the  lungs  made.    We- must  remember 
that  the  temperature  may  be  high,  104°  or  105°,  as  the  result  of  only  a  small 
patch  of  pneumonia.    In  such  cases,  especially  in  infants,  the  pneumonia  may 
be  overlooked  and  the  temperature  be  attributed  to  teething.    The  diagnosis 
between  croupous  pneumonia  and  generalised  broncho-pneumonia  may  not 
be  easy  during  life  ;  we  cannot  often  do  more  than  say  such  and  such  an 
attack  approaches  more  nearly  to  the  croupous  type,  when  there  is  a  sudden 
onset,  a  local  portion  of  lung  involved,  a  continuous  temperature  and  a  crisis  ; 
that  it  is  more  of  the  catarrhal  type  when  there  is  much  bronchitis,  an  inter- 
mittent temperature,  and  gradual  subsidence  of  the  fever._  The  difficulty  doe 
not  always  end  in  the  post-mortem  room,  as  typical  fibrinous  pneumonia  in 
patches  or  more  widely  distributed  may  be  found  in  one  lung  and  v^ndoubted 
lobular  pneumonia  in  the  other,  while  both  varieties  may  be  present  m  the 

'^"pi2W-In  croupous  pneumonia  the  first  stage  is  that  of  an  inflam- 
matory engagement  of'an  extended  portion  of  lung,  the  vessels  are  fu^  he 
Capillaries  are  tortuous  and  distended,  encroaching  on  the  air  space  in  the 
a?:   in       second  stage  the  engorged  vessels  -Heve  themselves  b^^^ 
nut  liciuor  sanguinis  and  some  corpuscular  elements  into  the  air  sacs,  ^\  men 
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due  to  the  presence  of  a  greater  number  of  corpuscular  elements.  In  lung 
in  a  state  of  red  hepatisation,  Frankel-Weichselbaum  diplococci  may  be 
usually  detected  by  Gram's  method.  In  one  of  our  recent  cases  of  fatal 
croupous  pneumonia,  in  a  boy  of  4  years  of  age,  who  died  on  the  eighth 
day  (having  been  deeply  jaundiced  for  three  or  four  days),  the  left  lung  was 
in  a  condition  of  red  and  grey  hepatisation,  except  at  the  extreme  apex. 
There  were  some  localised  hepatised  patches  in  the  right  base.  We  were 
able  to  obtain  cultivations  on  glycerine  agar  of  the  Frankel-Weichselbaum 
diplococcus.  Staphylococcus  pyogenes  aureus,  and  Streptococcus  pyogenes. 

Treatment.— P^^xv  uncomplicated  case  of  croupous  pneumonia  in  a  child  does 
not  require  active  treatment,  as  the  course  is  short,  and  the  heart  and  arterial 
system,  unlike  the  condition  often  found  in  adults,  are  free  from  degenera- 
tions, and  able  to  stand  the  strain  imposed  upon  them.    The  child  should,  of 
course,  be  confined  to  his  bed  in  a  well-warmed  and  ventilated  room  ;  'he 
should  be  allowed  only  fluid  nourishment,  such  as  milk,  barley  water,  and 
soda  water.    A  piece  of  spongio-piline  or  flannel  doubled  several  times 
may  be  wrung  out  of  hot  water,  and  applied  to  the  chest.    Poultices  may  be 
used,  and  retain  the  heat  better  than  anything  else  ;  but  they  are  very 
liable  to  slip  out  of  place,  and  are  unsuited  for  infants  on  account  of  their 
weight.    In  the  early  stages  aconite  is  of  service,  one  or  two  drops  of  the 
tmcture  bemg  given  every  two  or  four  hours,  being  watched  carefully  lest  it 
produce  too  much  depression.    I  n  many  cases  no  other  treatment  is  required 
the  aconite  bemg  stopped  when  the  crisis  comes.    If  the  temperature  is  not 
excessive,  not  much  exceeding  103°,  no  special  methods  of  reducing  it  need 
be  used,  as  the  course  of  the  fever  is  short,  and  often  after  the  first  day  or 
two  u  takes  a  lower  range  ;  the  initial  fever  in  the  case  of  infants  and  youn^ 
children  is  in  some  cases  high,  and  is,  apparently,  the  cause  of  the  cerebral 
symptoms,  such  as  convulsions  and  coma,  from  which  they  suffer  and 
which  sometimes  prove  fatal.    When  this  is  the  case,  no  time  should 
bL  to  tl!"  T  teniperature  by  cold  sponging,  packs,  baths,  an  ice 

of  ^nnL     .        T'u^^'  '^'^  pneumonia,  or  by  the  administration 

of  antipyretics.  If  the  temperature  is  high-io4°  or  io5°-there  is  no 
need  to  fear  any  harm  accruing  from  cold  water,  the  simplest  method  of 

T^lf  11^:1  '^'TT^       P^^'^"^'  more'effectual  -by  a 

pack  at  60  01-  70°;  this  latter  can  be  appHed  by  wringing  a  towel  out  of 
cold  water,  foldmg  and  applying  it  round  the  chest,  or  enveloping  the  u"  ok 

mo^e  ~  "^^J^^  ^^P-^^^     inter^Ll':?:n  hot 

vulsTons  ILJ  !•  "^"^'^'^^P^°^^  mefficient,  or  if,  as  in  the  case  of  con- 
rest  ted  to  the  ^^^^"^ted  bath  should  be 
resorted  to,  the  child  bemg  placed  in  a  warm  or  lukewarm  bath  and  the 
temperature  of  the  water  gradually  lowered  to  60°  F  r^ddk  o;  nf  .  M 
water  or  ice  ;  if  the  patient  become^  blue  and  coi?he'^;ho'ulf  bt'rrmotd^t 

in  1:::  or\c?^rc^3Tr  cS  ^t"''^'  ^''^^  "^r' 
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at  least,  and  giving  some  simple  saline,  as  liq.  ammon.  acet.  or  citratis  ; 
alcohol  and  stimulant  expectorants  are  best  avoided  in  the  early  stages  ;  two 
or  three  drop  doses  of  tr.  digitalis,  given  every  four  hours,  are  often  useful 
if  the  pulse  is  poor  ;  citrate  of  caffeine  or  sulphuric  ether  may  also  be 
given. 

In  cases  where  the  crisis  is  delayed  on  account  of  the  inflammatory  process 
extending,  as  in  the  creeping  form,  and  when  the  child  seems  low  and  weak, 
there  is  always  a  temptation  to  give  ammonia  and  stimulants,  and  these  may 
in  some  cases  be  needed,  especially  in  hospital  patients  who  are  seen  for 
the  first  time  after  some  days'  illness  ;  but  our  impi-ession  is  that  patients  d<j 
better  in  the  inflammatory  stages,  when  the  process  is  still  extending,  on 
small  doses  of  aconite,  antimony,  or  salines,  than  they  do  on  a  too  stimu- 
lating treatment.    An  occasional  dose  of  alcohol  may  do  good  when  a  con- 
tinuous dosing  is  harmful ;  alcohol  in  large  doses  acts  as  a  narcotic,  and  is 
apt  to  add  to  the  drowsiness  and  tendency  to  dehrium.    Opium  in  the  form 
of  '  nepenthe  '  or  Dover's  powder  is  of  great  value  in  calming  the  delirium 
and  sleeplessness,  as  well  as  soothing  the  irritable  cough  and  relieving  pain 
when  this  is  a  marked  feature,  as  it  is  in  the  pleuritic  complications.  One 
to  three  drops  of  nepenthe  or  half  to  two  grains  of  Dover's  powder  may  be 
given  at  night  to  procure  rest  and  sleep.    In  double  pneumonia,  where  there 
is  much  depression  with  a  failing  pulse,  ether  and  digitalis  must  be  resorted 
to.    Ether  may  be  injected  in  three  or  five  drop  doses  subcutaneously,  or  sp. 
Eetheris  and  tr.  digitalis  may  be  given  every  few  hours,  or  inject  strychnine 
subcutaneously  in  doses  of  x*cr-  sV  of  ^  grain,  every  hour.    Champagne  is  a 
good  restorative  under  these  circumstances,  but  it  may  cause  vomitmg  if 
given  too  freely,  and  it  will  be  well  to  dilute  it  with  soda  water  in  the  case  of 
young  children. 

Gangrene  of  the  Xiungr 

Croupous  pneumonia,  when  it  attacks  children  already  the  subjects  of 
chronic  bronchitis  and  emphysema,  is  apt  to  terminate  in  gangrene  of  the 
lung  ;  this  we  have  seen  on  several  occasions.  It  is  apt  to  follow  pneumonia 
secondary  to  scarlatinal  nephritis  and  also  whooping  cough.  The  principal 
diao-nostic  symptom  is  the  exceedingly  foul  breath  ;  the  temperature  is 
usually  high,  sometimes  hectic,  suggesting  pus,  and  the  pulse  is  rapid.  The 
lung  is  found  at  the  poSt-mortem  in  a  state  of  grey  hepatisation,  breaking 
down  into  ragged  cavities  and  smelling  offensively. 

Gangrene  of  Lung ;  Pyopneumothorax. -]o^^v\-^  P.,  aged  9  years.  Mother  states 
he  has  been  subject  to  bronchitis  in  the  winter.  On  September  10  he  came  from  school 
complaining  of  a  pain  in  his  side  and  bad  cough.  He  has  been  spitting  some  blood 
sion,  September  27,  1894,  he  is  a  thin,  delicate-looking  boy.  with  clubbed 
Wer  On  exanlation  of  the  chest :  the  right  side  has  a  boxy  note,  except  at  the  base 
behind  which  is  dull  ;  the  breath  sounds  are  very  faint ;  some  fnct.on  sounds  in_  the  axilln 


pus  veryToul ;  small'cavity  in  middle  of  lobe,  communicating  with  bronchus  and  al. 
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pleura  cavity  ;  patches  of  consolidation  throughout  the  lung  becoming  gangrenous  ;  no 
definite  tubercle.  Left  lung  adherent  behind ;  recent  pleurisy.  Heart  and  other  organs 
show  nothing  abnormal. 

Abscess  of  the  Xiung- 

Purulent  collections  in  the  lungs  are  mostly  the  result  of  septic  embolism 
from  some  distant  suppurating  centre,  as  in  an  otitis  or  some  other  bone 
lesion,  and  are  associated  with  pytemia.  They  are  usually  small  and  situated 
on  the  surface.  Small  abscesses  may  be  secondary  to  an  empyema,  the  latter 
finding  its  way  vid  a  small  abscess  into  a  bronchial  tube.  Minute  abscesses 
are  sometimes  a  sequence  of  a  broncho-pneumonia  secondary  to  scarlet 
fever,  measles,  or  whooping  cough,  suppuration  taking  place  in  the  lobules 
immediately  surrounding  the  terminal  bronchioles  ;  here  small  centres  con- 
taining pus  may  be  found  (see  p.  383). 

In  both  gangrene  and  abscess  of  the  lung,  if  the  lesions  are  fairly 
localised,  or  the  disease  progressing,  an  attempt  should  be  made  to 
arrest  the  mischief  by  incising  and  draining  the  abscess  or  gangrenous 
cavity.  For  this  purpose  it  is  necessary  to  localise  the  abscess,  first  by  the 
physical  signs  as  far  as  may  be,  and,  secondly,  by  exploration  with  an 
aspirator  needle,  though,  if  the  evidence  is  otherwise  strong,  failure  to  draw 
off  pus  by  the  aspirator  should  not  prevent  a  further  exploration  ;  the  incision 
should  be  made  over  the  abscess,  and,  if  necessary,  one  or  more  segments 
of  rib  removed  ;  the  lung  should  then  be  incised  and  drained,  and  treated  on 
ordinary  surgical  principles.  We  have  incised  and  drained  a  hydatid  of  the 
instance     ^       ""^'^  ^"o^^^^s,  with  considerable  relief  to  the  children  in  each 

Pleurisy  and  Empyema 

That  pleurisy  must  be  a  common  disease  in  children  is  shown  bv  the 
frequency  with  which  the  lungs  are  found  adherent  to  the  chestlalls  wl  en 
making  autopsies  on  children  who  have  died  from  various  d  seLer  Here 
as  in  the  case  o  adults,  the  evidence  of  a  past  pleurisy  is  conclus  ve    ^et  k 
cannot  be  said  that  pleurisy  is  diagnosed  and  »rLt«^ 
frequency  during  life,  the  reason  no  doT^ng  t1  Jyo^^.  ifd 
able  to  localise  attacks  of  pain,  that  when  fre  ?u1    t  ^  ^ 
examine  their  chests  by  a^scu  tationyand  t^^^^  Z         T  ^^^^^^^^^^ 
n^sked  by  other  diseases  in  which  the  X:^^^:^^:^:^ 

catarrhal,  or  septic  pneuminta  It  orT"'°"^^  ^^^oc.^^^^  with  croupous, 
of  the  lung.      ^      P"^"™0"ia.    It  occurs  in  connection  with  tuberculosis 

Affections  of  the  pleura  include  dry  pleurisv  ^P,-n„c  1 
pleurisy  ;  these  may  be  only  stages  in  tL  nfll   ^  '  Pleunsy,  purulent 

a  definite  character  from  the  firft     It  is  clear  "  '''^  "^^^  ^^^""^^ 

will  differ  according  as  to  whether  the  ffu  ron  t  ivmr^h^"  1  i'^'^^^^^^ 
much  fluid.  cnusion  is  lymph  only  or  lymph  and 
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Symptoms. — Pleurisy  may  begin  suddenly  and  run  an  acute  course,  though 
more  often  it  is  subacute.  The  attack  begins  with  a  short  cough,  fever, 
shallow  respiratory  movements,  the  affected  side  moving  less  than  its  fellow, 
accompanied  by  sharp  pain,  which  the  child,  if  old  enough  to  do  so,  refers  to 
the  side  or  very  often  the  epigastrium.  In  infants  the  attack  may  be  ushered 
in  by  convulsions  and  its  course  may  be  marked  by  screaming  fits,  especially 
if  the  child  is  disturbed.  If  the  pleurisy  is  extensive  and  acute,  an  examina- 
tion of  the  chest  shows  the  respirations  to  be  shallow,  and  the  movements 
of  the  affected  side  extremely  limited,  while  percussion  or  pressure  in  the 
intercostal  spaces  with  the  finger  gives  rise  to  expressions  of  acute  pain. 
On  auscultation,  while  the  breath  sounds  are  loud  and  clear  on  the  normal 
side,  they  are  weak  on  the  affected,  and  perhaps  accompanied  by  a  friction 
sound.  The  pulse  is  quickened  and  there  is  fever,  perhaps  ioo°  to  102°, 
unless  pneumonia  is  present,  when  it  is  probably  higher.  The  further  course 
of  the  attack  varies  according  to  whether  effusion  of  serum  occurs  or  not. 
In  the  latter  case,  in  the  course  of  a  few  days  the  fever  subsides,  the  friction 
sounds  disappear,  though  perhaps  some  'stitch'  (stabbing  pain  in  the  side) 
remains  for  a  while.  In  many  cases  apparently  a  local  pleurisy  takes  place 
during  the  course  of  a  bronchitis  or  bronchial  catarrh  in  which  little  else 
than  a  sharp  pain  in  the  side  or  abdomen  is  present. 

In  pleurisy  occurring  between  the  diaphragm  and  lung  the  symptoms  are 
generally  obscure,  there  are  pain  and  tenderness  in  the  epigastric  or  hepatic 
regions,  with  thoracic  breathing,  the  abdominal  muscles  and  diaphragm  bemg 
kept  as  quiet  as  possible.  Should  effusion  take  place  in  any  quantity, 
signs  of  its  presence  quickly  appear.  The  child  will  probably  lie  on  the 
affected  side,  so  as  to  give  full  play  to  the  lung  on  the  sound  side  ;  the  mfant, 
as  Henoch  points  out,  with  fluid  in  the  right  pleural  cavity  takes  only  the  left 
breast  of  its  mother  for  a  similar  reason.  On  inspection  it  will  be  noted  that 
the  side  containing  the  effused  fluid  moves  less  freely  than  the  other  ;  and  if 
the  fluid  is  in  the  left  chest,  the  cardiac  impulse  is  displaced  towards  the 
right  side.  In  large  pleural  effusions  on  the  right  side  the  impulse  may 
be  moved  towards  the  left.  This  displacement  of  the  cardiac  impulse  is 
of  special  value  in  the  diagnosis  of  fluid  in  the  chest  in  children,  on  account 
of  the  uncertainty  and  small  value  of  some  of  the  other  physical  signs  ; 
as,  for  instance,  the  vocal  resonance  and  fremitus,  which  yield  valuable  m- 
formation  in  adults.  The  position  of  the  heart's  impulse  is  best  ascertauied 
by  placing  the  surface  of  the  hand  on  the  chest  wall,  and,  if  necessary,  by 
determining  by  auscultation  the  position  of  the  heart  by  the  comparative 
loudness  of  its  sounds.  It  is  necessary,  however,  to  remember  that  the 
heart  may  be  displaced  without  any  fluid  being  present  at  the  time  ot 
examination,  as  it  may  have  been  pushed  on  one  side  by  a  former  effusion 
and  have  become  fixed  in  an  abnormal  position  by  fibrous  adhesions  ;  in  tliib 
case  the  lung  also  will  probably  be  adherent,  and  a  dull  note  may  be 
elicited  over  it  which  suggests  the  presence  of  fluid.  The  heart  may  also 
be  pulled  on  one  side  or  upwards  by  a  fibroid  condition  of  lung  or  chronic 

On  percussion  of  the  chest,  a  dull  or  much  impaired  resonance  will  be 
detected  over  the  area  occupied  by  fluid,  while  in  most  cases  the  sub- 
clavicular region  and  frequently  also  the  supra-spinous  fossa  and  possibl>  a 
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strip  between  the  base  of  the  scapula  and  the  spine,  will  be  resonant,  often 
hyper-resonant.    If  the  effusion  is  great  the  whole  side  will  be  completely 
dull  and  give  a  sense  of  resistance  on  percussion.     On  auscultation  the 
breath  sounds  are  weak  and  distant,  but  usually  of  a  distinctly  bronchial  or 
tubular  character.    In  the  earlier  stages  of  effusion  the  expiratory  murmur 
is  especially  accentuated  and  bronchial,  the  air  from  the  compressed  lung 
being,  as  it  were,  expelled  with  difficulty.    The  breath  sounds  on  the  healthy 
side  are  exaggerated.    The  vocal  resonance  and  fremitus  may  be  absent  or 
weak,  but  it  may  be  impossible  to  elicit  any  information  in  this  way,  as  the 
voices  of  children,  especially  girls,  are  weak,  and  moreover  they  may  not  be 
old  enough  to  understand  what  they  are  wanted  to  do.    During  crying,  in- 
•  formation  of  value  may  sometimes  be  obtained  by  placing  the  hand  on  the 
chest.    Comparative  measurements  of  the  two  sides  show  the  affected  side 
in  recent  cases  to  be  larger  than  the  other  ;  but  too  much  value  must  not 
be  attached  to  measurements,  as  in  chronic  cases  some  amount  of  retraction 
may  have  taken  place.    Of  more  value  is  the  cyrtometer  tracing  ;  this,  as 
pointed  out  by  Dr.  S.  Gee,  shows  a  change  of  shape  from  the  elliptical 
to  the  more  circular  form  without  the  circumference  being  necessarily 
increased. 

Should  a  large  amount  of  fluid  be  poured  out  in  a  short  space  of  time,  it 
will  necessarily  give  rise  to  dyspnoea  :  the  child  will  turn  over  on  to  the 
affected  side  or  lie  upon  its  back  ;  the  alte  nasi  work,  and  the  number  of 
respirations  is  increased  perhaps  to  forty  or  fifty.  If  the  amount  of  fluid  is 
smaller  in  quantity,  the  child  may  be  tolerably  comfortable  while  lying  at 
rest,  but  there  is  dyspnoea  on  the  slightest  exertion.  The  amount  of  feverish- 
ness  varies  ;  during  the  inflammatory  stage  before  or  during  the  period  the 
serum  is  being  poured  out  the  temperature  is  usually  raised  two  or  three 
degrees  ;  in  the  course  of  a  few  days  a  gradual  fall  takes  place,  and  there 
may  be  no  fever  or  only  a  slight  elevation  at  night. 

Under  favourable  circumstances  in  a  healthy  child,  the  serum  effused 
begins  to  be  reabsorbed  :  this  is  usually  done  in  the  course  of  a  few  days 
I  fl^^'l  .  displaced  returning  by  degrees  to  its  normal  position,  the  level' 
of  the  fluid  becoming  lower  and  lower,  till  the  side  regains  its  normal  reso- 
nance  ;  or  what  is  much  more  likely,  a  somewhat  impaired  resonance,  which 
I  It  retains  for  many  weeks.  The  reason  of  this  is  doubtless  that  die  re- 
expancled  lung  remains  for  some  time  in  a  sodden  and  congested  state  pnH 

>mprobably  its  pleural  surface  contracts  adhesions  wXhe  che^^^^^^^^^^^^ 
During  the  stage  of  reabsorption  friction  and  moist  rales  are  frequently 

aTsIi^-  ^\V""^','"^  cases  hoTevlr 

his  desirable  reabsorption  does  not  at  once  take  place.    The  child's  hellth 
s  .mpau-ed,  he  ,s  anemic  and  depressed,  perhaps  thick  layers  of  lymph  te 
covermg  the  pleura  surface  of  the  lung  and  chest  wall,  and  condi^Zs  a  e 
snh^nT^^'  ^"^^  '^'^  '■^''^bsorption  of  the  fluid  after  the  inflammadon  has 
.    subsided  ;  or  possibly  the  absorption  may  go  on  extremely  .\o7^XZal 
I    with  the  organisation  of  the  lymph  which  has  been  poured  out    T  jfZ 

Sr^:  1""^'  ^T''  "^'^  b:  fixe'^dta  nS^ 

position,  the  lung  may  become  tied  down  by  a  thick  laver  nf  fihrr.;^  ? 
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But  besides  a  quick  reabsorption  of  the  serum,  and  a  chronic  pleurisy 
with  its  slow  course,  another  result  may  follow,  and  that  is,  the  scrum  may 
become  pus  ;  this,  however,  is  not  a  common  result.    An  empyema,  as  a 
rule,  is  an  empyema  from  the  first,  at  least  the  fluid  effused  is  turbid-looking  ; 
in  other  words,  it  is  thin  pus,  and  later  it  becomes  thick  pus.    It  is  no  doubt 
most  common  to  find  that  where  there  is  reason  to  believe  fluid  has  existed 
in  the  chest  for  some  weeks  or  months,  the  fluid  is  pus  and  not  serum,  but 
then  in  all  probability  the  fluid  has  been  pus  from  the  first  and  has  failed  to 
be  absorbed,  as  would  have  been  the  case  had  it  been  serum.    Serum  may 
undoubtedly  remain  in  the  chest  unaltered  for  many  weeks,  perhaps  months  ; 
but  this  is  uncommon  except  in  cases  of  tubercle,  or  new  growths  in  the  lung, 
or  in  cardiac  disease.     An  empyema  is,  in  the  vast  majority  of  instances  at 
any  rate,  the  result  rather  of  a  pleuro-pneumonia  than  a  simple  pleurisy. 
The  more  intense  the  inflammation  the  more  likely  it  is  that  pus,  not  simple 
serum,  is  poured  out,  or  that  the  serum  poured  out  quickly  becomes  pus. 
This  is  especially  likely  to  happen  if  a  pleuro-pneumonia  follows  scarlet 
fever,  measles  or  whooping  cough,  or  indeed  any  pneumonia  of  the  croupous 
type.    The  symptoms  given  by  an  empyema  are  by  no  means  distinctive  as 
between  pus  and  serum,  and  often  no  definite  diagnosis  can  be  arrived  at 
until  an  exploratory  puncture  has  been  made.    In  favour  of  pus  in  acute 
cases  would  be  the  occurrence  of  pleurisy  as  a  sequel  of  a  zymotic  disease, 
especially  in  a  weakly  child  ;  in  chronic  cases  the  presence  of  hectic,  diar- 
rhoea, a  sallow  earthy  complexion,  the  '  pointing '  of  a  collection  of  fluid  m 
connection  with  the  chest.    A  collection  of  purulent  fluid  may  be  present  in 
the  chest  and  give  very  few  signs  of  its  presence,  except  the  physical  signs. 
It  must  be  remembered  that  in  any  chronic  case  of  fluid  in  the  chest  in  a 
child,  that  fluid  is  probably,  but  not  invariably  pus.     The  early  history 
of  an  empyema  is  generally  that  of  an  acute  pneumonia  which  does  not 
clear  up,  and  the  presence  of  pus  in  the  chest  is  likely  to  be  thought  to  be 
consolidation  of  the  lung,  especially  as  there  may  be  well-marked  bronchial 
breathing.    As  an  illustration  of  this  the  following  case  may  be  cited  : 

A  o-irl  of  9  years  was  convalescent  from  scarlet  fever.  On  the  thirty-eighth  day  the 
temperature  rose  to  105°,  there  was  intense  pain  referred  to  the  left  side  of  the  chest  and 
epigastrium  especially  felt  when  she  turned  in  bed  ;  there  was  also  some  want  of  resonance 
at  the  left  apex.  On  the  third  day  of  the  attack  there  was  diminished  resonance  over  the 
whole  left  side,  with  bronchial  breathing ;  no  displacement  of  the  heart.  On  the  sixth 
day  there  was  slight  displacement  of  the  heart  to  the  right,  the  dulness  over  the  left  chest 
was  much  more  marked,  the  breath  sounds  were  faint  and  bronchial.  On  the  eleventh 
dav  the  signs  of  fluid  had  increased,  the  heart's  impulse  being  felt  at  the  left  border  ol 
the  sternum  ;  an  exploratory  puncture  showed  the  presence  of  pus  On  the  seventeenth 
day  the  chest  was  incised  antiseptically,  pus  and  much  lymph  escaped,  a  tube  was  inserted, 
and  complete  recovery  ensued  (see  fig.  80). 

It  must  always  be  borne  in  mind  if  a  croupous  pneumonia  does  not  clear 
UP  and  the  dulness  disappear,  or  if  the  temperature  remits  instead  of  falling 
when  the  time  for  a  crisis  comes,  pus  may  be  present  in  the  chest.  In 
such  cases  the  signs  of  consolidation  of  lung  are  gradually  replaced  by  those 
of  fluid  the  latter  accumulating  as  the  pneumonic  consolidation  disappears. 

Pus  may  be  present  in  the  chest,  yet  not  free  in  the  pleural  cavit>s  but 
confined  by  adhesion  between  the  lung  and  chest  wall,  or  diaphragm.  More 
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than  one  localised  empyema  may  be  present  on  the  same  or  opposite  sides. 
Such  localised  collections  may  be  present  in  any  part,  as  at  the  apex  in  front, 
the  base  behind,  or  in  front  between  the  pericardium  and  anterior  edge  of 
the  left  lung,  or  between  the  lung  and  the  diaphragm.    We  have  known  a 
localised  empyema  situated  at  the  posterior  side  of  the  apex  of  one  lung  ; 
there  was  fairly  good  resonance  in  front  and  behind,  except  over  a  small  area 
at  the  back  of  the  apex  of  the  lung.    These  small  empyemas  are  often  asso- 
ciated with  broncho-pneumonias  and  chronic  tuberculosis  of  the  lun^^     It  is 
perfectly  obvious  that  if  these  collections  of  fluid  are  not  large  and  are  sur- 
rounded by  and  backed  up  by  crepitant  lung,  diagnosis  will  be  by  no  means 
easy,  and  it  is  not  surprising  that  such  should  be  found  on  the  post-mortem 
table,  having  .escaped  discovery  during  life.    In  these  cases  physical  signs 
are  not  distinctive  ;  there  will  mostly  be  a  patch  of  dulness,  with  more  or 


seventeenth  clay  the  chest  was  inStlTlow'ed  by  K^^.'^^h:  t^em^^aturT"'"        '  °" 

Ihe  chif  ^"  n''  ^-u  ^""^  ^'^^^  '^''^^  fibroid  tissue  between  it  and 

bronchia     wlel  "  k"'"'                ^^^^^^^  sounds  are  weak,  perhaps 

as  i?  ft  K        ?  "^^f ' ^'^^     ^'^Pl^i-^'       "Sing  too  fine  k  needle 

o  pu      If°  th^r  "           '^^^^"^^  b^-l^^d  witl  a  flake  of  lymth 

btS  Lg  Ve/oir^/hes:  loc^  ^d"'  ""'^^  P^^^  ^^-"^^  the  p'us 
be  overlLk':^;  j;^^^^^^^^^^^^^  likel/to 

wh- hrirm'j  in^ie^m^'"^^  wrs;;ng"^^^^^ 

evening.  The  phy  icTl  T.r^^ZT^Vf  ^^T'^""^'  "P  ^  ^'^ree  or  so  in  the 
as  tubfrculosfs        Lpl  ItroZ  ^^^^  ^-^-sed 

'"XlT-Tt^^^^^^^^^^^  '  ^"""^ 
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bronchial  breathing,  with  the  clear  ringing  riles  and  impaired  resonance  of 
pneumonic  consolidation,  form  a  marked  contrast  to  the  weak,  distant  breath 
sounds,  wooden  dulness,  and  displaced  heart  distinctive  of  a  large  effusion 
of  fluid.    In  many  cases,  however,  no  diagnosis  is  possible  without  an  ex- 
ploratory puncture,  and  even  then  a  negative  result  does  not  definitely  settle 
the  matter,  as  it  is  quite  possible  to  miss  the  fluid.    A  pneumonic  lung 
covered  with  a  thick  layer  of  lymph,  or  a  sodden  lung  covered  with  fibroid 
tissue  and  adherent  to  the  chest  wall,  gives  a  wooden  dulness  and  resistance 
closely  resembling  that  of  fluid.    On  the  other  hand,  when  fluid  is  present 
the  bronchial  breathing  is  sometimes  loud  and  even  intense.    A  good  rule 
to  follow  is,  whenever  there  is  a  patch  of  dulness  that  does  not  clear  up, 
especially  where  there  is  a  hectic  or  elevated  temperature,  always  to  explore 
by  means  of  a  subcutaneous  syringe.    The  diagnosis  between  a  local  or 
small  collection  of  fluid  at  a  base  and  chronic  pneumonia,  caseous  pneumonia 
and  tuberculous  consolidation,  is  often  far  from  easy,  and  indeed  is  generally 
impossible  without  exploration.    There  may  be  dulness  and  a  hectic  tem- 
perature, moreover  there  may  be  a  patch  of  impaired  resonance  in  the  axilla 
while  the  apex  and  base  are  resonant,  or  both  sides  may  be  affected.  It 
may  be  necessary  to  give  chloroform  and  make  a  number  of  exploratory 
punctures  in  order  to  obtain  a  diagnosis.    A  negative  result  may  be  arrived 
at  and  yet  there  may  be  a  local  collection  of  pus  not  reached  by  the  needle 
'  In  one  of  our  cases  there  was  intense  bronchial  breathing  and  increased 
vocal  resonance  over  the  whole  of  the  right  lung,  except  at  the  base  ;  it 
was  very  dull  all  over.    We  removed  7  oz.  of  pus  and  more  drained  away 

^^^^'mrtid  Anatomy.-li  is  not  often  that  an  opportunity  occurs  of  examin- 
ing the  chest  of  a  child  that  has  died  of  uncomplicated  pleurisy  or  empyema, 
though  it  is  common  enough  to  find  both  in  association  with  pneumonia  or 
tuberculosis     The  pleurisy  differs  much  in  degree,  from  a  simply  roughened 
surface  to  a  layer ^of  thick  lymph;  the  adhesions  which  result  from  the 
organising  of  the  lymph  also  varying  greatly  in  toughness  and  thicknes. 
Serum  in  varying  amount,  perhaps  in  greater  quantity  than  was  suspected 
dur^  ife,  may  be  found  in  association  with  pneumonia  especially  in  such 
d^seafes  a;  nephritis,  septicemia,  and  scarlet  fever.    The  un„ 
to  the  position  of  the  fluid  is  collapsed  and  airless.  The 
Seurisv  especially  when  this  has  been  chronic,  is  sometimes  seen  at  the  post- 
^/rJ  J'in  the  shape  of  thick  fibroid  adhesions  which  completely  surround 
rd  rfiltra  e  the  lung.    The  latter  is  completely  adherent  airless,  in  a 
cond  fon  o  ci  rhosis,  Uaversed  by  bands  of  fibroid  tissue  and  occupying  a 
posit  on  at  the  posterior  aspect  of  the  chest  in  contact  with  he  spine  In 
other  cases  there  may  be  found  adhesions  connecting  both  lungs  with  tl  e 
ches  wal  and  diaphragm,  and  on  cutting  through  the  1-g.  they  appear  to 
be  rfdired  with  cavities,  which  are  in  reahty  dilated  bronchial  tube  The 
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caseous  is  an  almost  every-day  experience,  but  this  certainly  does  not  apply 
to  empyema.  Barlow  and  Parker,  however,  state  that  they  have  met  with 
cases  where  they  believed  a  tuberculosis  was  secondary  to  a  chronic  empyema. 
Localised  collections  of  pus  may  sometimes  be  found  in  connection  with 
chronic  tuberculosis,  but  in  these  cases  the  pus  is  apparently  secondary  to  the 
tuberculous  process. 

Suppurative  or  simple  pericarditis  may  take  place  by  extensioa  of  the 
inflammation  from  the  pleura. 

The  bacteriology  of  empyemas  has  received  much  attention  of  recent 
years.  These  researches  show  that  in  children  the  commonest  micro-organism 
found  m  the  pus  is  the  pneumococcus.    Netter  found  in  a  series  of  90  cases 
of  empyema  m  children,  the  pneumococcus  in  8o-6  per  cent.,  in  73-8  per  cent 
It  was  present  by  itself,  in  the  remaining  6-8  per  cent,  it  was  associated  with 
staphylococci,  tubercle  bacilli,  or  streptococci.    Streptococci  were  present  in 
13-3  per  cent,  and  the  bacillus  of  tubercle  in  5-5  per  cent.    This  author  found 
the  streptococcus  and  bacillus  of  tubercle  more  frequently  present  in  the 
empyemas  of  adults  than  children.    His  researches  led  him  to  form  the 
opinion  that  the  pneumococcic  empyemas  are  more  benign  and  the  pro- 
gnosis IS  more  favourable  than  in  those  cases  in  which  streptococci  and 
bacilli  of  tubercle  are  found.    Thus,  a  bacteriological  examination  of  the 
pus  from  the  first  puncture  becomes  of  importance.    Netter  treated  66  cases 
of  pneumococcic  empyemas,  3  of  them  being  double,  with  only  7  deaths  • 
on  the  other  hand,  he  had  7  fatal  cases  of  streptococcic  empyemas  out  o^ 
9  cases.    The  latter  are  usually  secondary  to  scarlet  fever,  measles  ervsinelas 
More  recently  Dr.  W.  J.  S.  Bythell  has  examined  the  pus  of  V^caTes  of 
empyema,  most  of  them  being  patients  at  the  Manchester  Children's  Hospftal 
He  found  pneumococci  in  90  per  cent,  of  the  cases  examined,  in  65  per  cent 

mir/S^ihr?'"/"""^'  """"'"^  pn;umococci  were 

M  tetJ^e^ul     streptococcus,  tubercle  bacillus,  Friedlander's  bacillus,  and 

te"-es^rMa:nr^^^^ 

ih,  l"''"'""—'^-"  *e  early  stages  of  dry  pleurisy,  "where  the  pain  is  severest 
l„dh«n'"rT""' closes  of  an  anodyne  be  nf"  en 

;att:sn;;:raTUT;?;::'rer"j::^\  'ti^:/^t 

and  the  h,ng  becomin^adheren  t  Ve  2"  waif  "xh  "'7 

formed  differ  very  much  in  ,h»;,  «  .         ^^'^  adhesions  thus 

perhaps  only  loosed  Cached  *     e"pTrS  :o'th:;T**'  '"^  ^''"^ 

SSif  c^nnt  rz^zr:;^^  — i='s! 

-ons  are  e«ensi.e,  ^h^^  ot^-Lg'^riLtiXit'tt 
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properly  empties  itself  of  air,  and  it  is  in  consequence  always  more  or  less 
in  a  congested  or  oedematous  condition,  and  possibly  becomes  infiltrated  with 
fibroid  tissue  while  the  bronchial  tubes  become  dilated.    Such  cases  are 
probably  the  result  of  chronic  or  subacute  pleurisy  ;  the  chest  may  also  con- 
tract and  fall  in.    When  an  effusion  of  fluid  has  occurred,  in  the  vast 
majority  of  cases  reabsorption  takes  place  after  the  inflammatory  condition 
of  the  pleura  has  subsided,  and  the  tension  of  blood  in  the  vessels  has  become 
reduced  to  normal.    Life,  however,  may  be  threatened  from  the  excess  of  fluid 
thrown  out  ;  under  these  circumstances  nearly  the  whole  of  the  blood  in  the 
body  is  passing  through  the  sound  lung  ;  it  is  consequently  intensely  con- 
gested, and  may  become  cedematous.    Moreover,  the  right  side  of  the  heart 
is  over-distended,  and  as  a  consequence  sudden  death  is  apt  to  ensue.  For 
this  reason  no  time  should  be  lost,  if  the  dyspnoea  and  distress  become  great, 
in  relieving  the  chest  by  the  withdrawal  of  some  of  the  effused  fluid.    On  the 
other  hand,  the  mere  presence  of  fluid  in  the  chest,  if  there  are  no  signs  of 
distress,  does  not  necessitate  operative  interference,  as  in  the  great  majority 
of  cases  absorption  takes  place  in  the  course  of  a  few  days  or  a  week.  Opera- 
tive interference,  therefore,  is  called  for  in  all  cases  where  there  is  dyspncea 
or  orthopncea  when  lying  quietly  in  bed,  or  where  there  is  much  displacement 
of  the  heart.    In  those  chronic  cases  where  the  fluid  is  not  absorbed  or  is  not 
diminishing  in  quantity  after  the  lapse  of  a  few  weeks,  the  serum  may  be 
removed  from  the  chest  by  means  either  of  the  aspirator  or  by  trocar  and 
cannula,  the  small  ones  introduced  by  Dr.  Southey  for  the  removal  of  the 
fluid  in  ascites  answering  very  well.    Whatever  method  is  selected,  the  fluid 
should  be  removed  slowly,  and  there  is  no  necessity  to  remove  all  that  can 
be  aspirated.    Too  rapid  aspiration  of  the  fluid  is  apt  to  lead  to  bleeding 
into  the  chest  from  rupture  of  some  of  the  capillary  vessels,  and  may  possibly 
cause  emphysema  of  the  lung  on  account  of  one  part  of  the  lung  expanding 
faster  than  the  other.    On  the  whole,  we  believe  the  best  results  are  obtained 
by  the  use  of  Southey's  trocar  and  cannula.    One  of  these  may  be  introduced 
without  difficulty  and  without  pain  if  local  aucESthesia  be  produced  a  piece  of 
fine  india-rubber  tube  attached,  and  the  fluid  allowed  slowly  to  drain  away 
for  a  couple  of  hours  or  so,  10  to  20  oz.  being  thus  withdrawn  ;  if  neces- 
sary two  cannulae  can  be  inserted.    In  those  cases  where  the  dyspnea 
is  extreme,  relief  is  more  quickly  ol^tained  by  aspiration.    It  may  not  im- 
probably happen  that  the  pleural  cavity  in  part  fills  up  again  and  a  second 
or  a  third  removal  be  required.    In  the  less  acute  cases,  where  there  is  no 
urgency  and  no  removal  is  attempted,  the  child  should  be  confined  to  bed  n 
a  larm'room  and  carefully  protected  from  cold.    It  may  be  doubted  ifju.y 
drug  materially  aids  the  reabsorption  of  the  effused  fluid,  *ough  1  e  usud 
treatment  in  such  cases-namely,  giving  iodide  of  potassium  jntemally  and 
patting  liniment  of  iodine  mixed  with  an  equal  quantity  of  gli-enn   exte  " 
Sally-appears  to  be  useful.    The  lin.  iodi  by  itself  requires  using  with  caie, 
«:>';npriallv  in  vounff  or  weakly  children.  . 

■^Tl  e  namral  course  of  an  empyema  differs  from  that  of  a  -'^'e 
effusion.    In  a  minority  of  cases,  especially  where  ! -  ^  '^^ 

and  confined  by  adhesions,  it  may  dry  up,  and  the  mspissatea  Pus  " 
become  cretaceous.    But  this  event  can  ^^^^'I'^J^^'^X'^^^^l 
take  place,  especially  if  the  empyema  be  a  large  one,  the  lesult,  accom] 
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as  it  is  by  retraction  of  the  chest  and  compression  of  the  lung,  is  anything 
.  but  satisfactory.  The  presence  of  pus  in  the  chest  is  inconsistent  with  good 
health,  to  say  nothing  of  the  risks  the  patients  run  of  its  burrowing  in  various 
directions.  The  child  with  a  chronic  undrained  empyema  probably  suffers 
from  hectic  fever,  is  anaemic  and  sallow,  the  skin  becomes  rough,  the  fingers 
clubbed,  and  the  child  emaciates.  Various  other  results  may  follow  •  the 
pus  may  find  its  way  through  the  intercostals,  and  point  in  the  fourth  or 
fifth  space  ;  it  may  then  gradually  undermine  the  skin  and  a  chronic 
discharge  take  place.  It  may  open  through  the  lung  into  a  bronchial  tube 
and  be  gradually  coughed  up  ;  in  this  way  recovery  may  eventually  take 
place,  though  the  process  is  a  slow  one  ;  or  an  abscess  or  abscesses  may 
form  m  the  lung.  An  empyema  on  the  right  side  may,  either  by  con- 
tiguity or  by  opening  through  the  diaphragm,  give  rise  to  an  abscess  in  the 
l.ver.  It  may  open  into  the  abdomen  by  finding  its  way  through  the  diaphragm 
and  set  up  peritonitis.  The  pus  may  burrow  any  distance,  opening  through 
the  abdominal  walls  or  simulating  a  lumbar  abscess  '  ^ 

Directly  a  diagnosis  of  pus  in  the  chest  is  made,  arrangements  should  be 
made  to  evacuate  it,  and  this  in  the  vast  majority  of  cases  should  be  by  free 
mcis.on  and  drainage.  Aspiration  may  be  tried  once  or  twice  in  local 
empyemata  especially  in  infants  and  small  children ;  but  it  is  only  in  the 
minority  of  cases  that  ,t  will  succeed,  as  the  cavity  usually  fills  up  aVain 
and  separates  the  parts  which  should  be  kept  in  contLt  if  a  cure  s  to^  ref  u  t 
The  surgical  treatment  of  suppuration  within  the  pleural  cavity  is  based 
on  the  ordinary  principles  guiding  us  in  the  management  of  abscesses  else 
where^  Hence  although  it  occasionally  happens  that  pleural  ^scesses  drv 
up  and  do  not  discharge  at  all,  or  discharge  through  the  lung  or  d  ewhte 
and  then  heal,  none  of  these  possibilities  should  be  looked  for  and  l^T  ? 
mem  practically  resolves  itself  into  tapping  and  free  incSon  ' 

successful  in  certain  cases,  but  is'open  to  seve,t.iTbtt^^^ 
for  which  It  IS  suitable  are  those  where'the  empyema  ^s  recent  of  sm.!! 
contains  no  masses  of  lymph  or  caseous  material  ^nH  ^V^^all  size, 

bound  down  by  firm  adhesions  but  is  r^^Hv^!      '  ^    ^^'^       ^""S"  is  not 
pressing  fluid  ^urtheriTi'^rnX  fo/^^^^ 
plan  that  the  pus  be  contained  fn  one  cav  ty  oniranr^^^^^ 
dangers  of  tapping  are  the  risk  of  wounding  the  lun^  b  v  t  h    T  'f' 
too  far  inwards  on  the  one  hanH  Tif  °y  thrusting  the  trocar 

.he  thickened  pleufa^Tl  t/e'/of  Cp'h  Se' the'°:f '"'^  "T''"' 
abscess  cavity  is  not  onened    Th^r,  L  T  ^° 
becoming  blocked  wXTytph  or  caseous"  *!'  '.'"""^  °' '^""""'^ 
e^ptyin,  onbe  cavity  becU  it  is^^edT^Llr,:^  J^aS 

surface  of  the  lung  or  the  pleura  and  , hi  '°      ""ding  from  the 

with  clot  which  readilylc„rpos'es  '''""^  P^^'^'ly  «>'«! 

beeitf  by™Mrl  w':'S*Vy  fte^pTa"  --pand  has 

i-arker  by  the  plan  of  injecting  aseptic  air  into  the 
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pleura  to  replace  the  pus  as  it  flows  away,  or  lotions  may  be  used  with  the 
same  object ;  but  the  plan  has  not  met,  and  is  not  likely  to  meet,  with  general 
approval.  Aspiration,  then,  may  be  employed  for  small,  single,  recent 
empyemata,  and  in  some  few  of  such  cases  after  one  or  two  lappings  the  pus 
will  cease  to  be  secreted.  Should  there  be  chronic  disease  of  the  lung, 
caseous  material,  glandular  or  other,  or  disease  of  the  ribs  or  spine,  since  the 
source  of  irritation  remains,  pus  formation  will  go  on  and  aspiration  cannot 
be  sufficient.  Failing,  then,  tapping  or  aspiration,  the  remaining  resource 
is  free  incision  and  drainage  of  the  abscess.  The  general  plan  of  operation 
may  be  described  first,  and  certain  special  points  alluded  to  afterwards. 

The  incision  should  be  an  inch  or  more  in  length,  and  should  be  made 
along  the  lower  margin  of  the  space  selected,  so  as  to  avoid  injury  to  the 
intercostal  vessels.  The  tissues  should  be  gradually  cut  through  until  the 
pleura  is  reached,  all  bleeding  being  arrested  before  the  pleura  is  opened. 
If  the  membrane  is  not  much  thickened,  a  sharp  director  may  be  thrust 
through  it  and  used  as  a  guide  for  the  knife  ;  if,  however,  it  is  very  tough 
and  thick,  as  may  be  the  case  if  the  disease  is  of  long  standing,  it  is  better  to 
incise  it  at  once  with  the  knife.  As  soon  as  the  cavity  is  reached  a  pair  oi 
dressing  or  sinus  forceps  should  be  passed  in,  opened,  and  the  pus  allowed 
to  escape  freely.  The  drainage  tube  is  then  to  be  inserted  and  secured  by 
a  thread  round  the  chest  unless  a  special  tube  is  employed.  Possibly  the 
dressings  will  be  soaked  and  require  changing  in  a  few  hours  ;  if,  however, 
the  cavity  is  fairly  emptied  and  thick  wood-wool  pads  are  employed,  this  is 
not  likely  to  be  the  case. 

The  special  points  to  be  considered  are  the  position  of  the  incision,  the 
question  of  resection  of  a  portion  of  rib,  the  drainage  tube,  the  management 
of  adhesions,  and  the  washing  out  of  the  chest. 

First,  then  the  position  of  the  incision.  Where  the  empyema  is  local  the 
incision  must  of  course  be  made  over  it,  and  the  lowest  convenient  spot  for 
drainage  should  be  chosen.  Where  the  whole  pleural  cavity  is  filled  with 
pus  a  difference  of  opinion  exists  as  to  the  most  suitable  spot  for  the  opening. 
Mr  Marshall  advocated  an  incision  in  the  front  of  the  chest,  others  prefer 
the  axilla  We  think,  however,  on  the  whole,  the  best  place  is  just  behind 
and  below  the  angle  of  the  scapula  in  the  eighth  interspace— this  spot 
affords  good  drainage  when  the  patient  lies  on  his  back  or  side  ;  it  is  not 
quite  so  convenient  for  dressing,  but  it  is  nearly  at  the  lowest  point  of  the 
cavity  yet  not  so  low  as  to  risk  injury  to  the  diaphragm,  which  is  liable  to  be 
drawn  up  to  take  the  place  of  the  shrunken  lung.^  Unless  the  incision  is 
made  too  far  back,  there  is  no  great  thickness  of  muscle  to  cut  through. 

As  to  drainage,  though  in  some  cases  where  the  chest  is  very  full  ot 
fluid  the  intercostal  spaces  may  be  widened  and  bulging,  yet  much  more  often 
this  is  not  so,  and  the  ribs  are  so  close  together  that  it  is  difficult  to  get  a 
tube  into  the  chest,  and  when  inserted  it  is  liable  to  be  nipped  by  pressui^e  of 
the  ribs  In  such  cases  a  piece  of  rib  should  undoubtedly  be  excised.  The 
tube  should  not  project  far  into  the  pleural  cavity,  but  only  just  far  enough 
to  be  clear  of  the  thickened  pleura,  otherwise  it  will  fail  to  dram  the  cavit>, 
1  The  obipction  that  an  empyema  usually  heals  up  at  the  back  first,  and  that  therefore 
a  eaviljis  liSy  to  remain  unclosed  in  front,  has  not  in  our  experience  proved  a  valai 
objection  to  the  posterior  incision. 


Treatment  of  Pleurisy  and  Empyema  407 

and  may  be  blocked  by  pressure  against  the  lung.  A  double  tube,  or  two 
pieces  of  tubing  fixed  together  side  by  side  (Battams),  are  preferred  by  some 
surgeons  ;  the  plan  is  useful  if  it  is  intended  to  wash  out  the  chest,  but  in 
many  cases  it  is  open  to  the  objection  given  above. 

After  opening  the  chest  a  finger  should  be  passed  in  if  possible  to 
ascertain  the  size  of  the  cavity  and  to  break  down  any  adhesions  shutting  in 
localised  collections  of  pus,^  as  well  as  to  remove  any  masses  of  lymph  or 
solid  material  in  the  cavity.  If  the  pus  is  foul  or  thick  and  flaky,  as  large  a 
tube  as  possible  should  be  put  in,  and  all  solid  and  offensive  matter  care- 
fully removed  after  resection  of  a  portion  of  a  rib.  Should  any  bleeding 
occur  from  the  intercostal  vessels,  they  may  be  picked  up  or  secured  by  a 
catgut  ligature  passed  round  the  rib  including  the  vessel  ;  this  is  easily  done 
with  an  aneurism  needle.  Bleeding  from  the  granulating  surface  of  the  pleura 
after  exploration  soon  ceases  of  itself,  but  all  clots  should  be  washed  out. 

During  the  operation  careful  watch  must  be  kept  by  the  anaesthetist  that 
the  child  does  not  suffer  from  having  to  lie  upon  the  sound  side,  and  at  any 
sign  of  failing  pulse  or  respiration  the  child  must  be  turned  upon  its  back  or 
towards  the  affected  side.    The  after-treatment  of  empyema  consists  in 
keeping  the  cavity  aseptic  and  well-drained  ;  obstruction  of  the  tube  is  most 
Hkely  to  be  due  to  flakes  of  lymph  or  to  slipping  of  the  tube  if  a  rigid  one  is 
used,  to  nipping  of  the  tube  by  the  ribs  if  rubber  is  employed.    As  regards 
washing  out  the  chest  it  must  be  remembered  that  there  is  a  certain  amount 
of  danger  in  it  ;  cases  of  sudden  death  during  the  process  have  several  times 
been  recorded,  possibly  from  irritation  of  cardiac  nerves  in  the  wall  of  the 
cavity,  or  from  sudden  dyspnoea  ;  this  risk  should  deter  us  from  washing 
out  an  empyema  unless  the  discharge  continues  to  be  foul,  and  it  should 
lead  to  caution  and  the  avoidance  of  any  distension  of  the  cavity  or  the  use 
of  irritant  lotions  even  in  such  cases.    In  free  incision  of  the  chest  the  opening 
is  of  course  large  enough  to  admit  air  readily,  hence  there  is  no  obstacle  to 
complete  emptying  of  the  cavity.    The  tube  should  not  be  left  out  until  the 
discharge  has  nearly  or  quite  ceased,  and  exploration  with  a  probe  has  shown 
that  the  cavity  is  filled  up  ;  often,  though  there  is  but  little  discharge  a  good 
sized  cavity  or  a  long  sinus  remains,  and  if  the  external  wound  is  allowed  to 
close,  fresh  collections  of  pus  will  take  place.    In  a  certain  number  of  cases 
the  empyema  will  be  pointing  externally  when  the  case  is  first  seen  •  such 
pointing  most  commonly  occurs  in  the  front  of  the  chest  from  the  second  to 
the  fifth  space,  the  matter  sometimes  pushing  forward  and  pointing  through 
the  mamma.    If  the  skin  is  already  thinned  the  pus  should  be  let  out  at  this 
spot  and  the  case  managed  as  usual  ;  if,  however,  the  cavity  does  not  drain 
freely,  a  long  probe  should  be  passed  through  the  anterior  orifice  and  cut 
down  upon  a  more  dependent  spot,  and  a  drainage  tube  inserted  there 
While  admitting  that  the  successful  management  of  empyema  is  not  simolv 
a  question  of  drainage  as  in  other  abscesses,  we  think  a  dependent  opening- 
is  a  highly  important  matter.    A  free  outlet  is  absolutely  essential  ^ 

the  rrhT'ir'-'^tP'"''"'"  °^  "^"^^^  ulceration  of  one  of 

the  ribs  ;  this  is,  however,  a  matter  of  little  importance,  since  the  rib  usuaHv 
recovers  after  removal  of  the  tube.  me  no  usually 

'  Dr.  Fagge  states  that  loculation  is  very  rarely  found  bost  mortem. 


4o8 


Diseases  of  the  Respiratory  Apparatus 


In  a  certain  proportion  of  cases,  after  drainage  of  the  empyema,  the 
cavity  does  not  become  obliterated,  but  remains  as  a  pus-secreting  sac  ; 
this  is  due  either  to  imperfect  expansion  of  the  lung  or  insufficient  com- 
pensatory falling  in  of  the  chest  wall.  Under  such  conditions  the  discharge 
may  go  on  indefinitely  and  cause  lardaceous  disease  and  hectic  fever  ;  it  is 
then  necessary  to  find  other  means  of  allowing  the  surfaces  of  the  abscess 
sac  to  come  together.  For  this  purpose  resection  of  one  or  more  ribs 
(Estlander's  operation  ')  has  been  devised.    Although  in  children,  from  the 


softness  and  flexibility  of  the  ribs  and 
readily,  this  is  by  no  means  always  the 


spine,  the  chest  generally  falls  in 


case,  and  the  operation  should  be 
done  as  soon  as  it  is  clear  that 
progress  is_^  not  being  made  or  the 
child's  health  is  failing.  Where 
there  is  an  insufficient  opening 
for  drainage,  it  is  also  necessary 
in  some  cases  to  provide  a  larger 
orifice  by  removal  of  part  of  a 
rib ;  and,  indeed,  it  is  a  good 
practice  to  excise  a  portion  of  rib 
in  all  cases  where  the  child  is 
not  so  feeble  as  to  make  even 
this  slight  addition  to  the  severity 
of  the  operation  undesirable. 
We  practically  always  do  so  as 
a  matter  of  routine.  The  opera- 
tion is  a  simple  one  ;  to  remove 
a  single  rib  the  lowest  one  in 
the  cavity  should  be  chosen, 
usually  the  seventh  or  eighth. 
An  incision  is  made  along  it 
down  to  the  bone,  the  periosteum 
is  readily  peeled  back  with  a 
raspatory,  and  about  an  inch  or 
more  of  the  rib  is  cut  out  with 
bone  forceps  ;  the  periosteum 
and  pleura  are  then  incised 
parallel  with  and  avoiding  the 
intercostal  vessels  ;  if  the  artery 
is  wounded,  however,  it  is  easily 
secured  now  that  the  rib  is  gone.  When  the  resection  is  done  to  allow 
collapse  of  the  chest  wall,  from  two  to  five  ribs  may  have  to  be  resected, 
two  or  three  inches  of  bone  being  taken  from  each  ;  in  such  case  a  quadri- 
lateral flap  of  the  soft  parts  should  be  turned  forward  and  the  ribs  removed 
one  after  the  other.  Though  it  is  perhaps  better  in  such  cases  to  remove 
the  bones  subperiosteally,  the  periosteum  should  be  cut  away  before  closing 
the  wound,  otherwise  it  often  happens  that  ossification  rapidly  takes  place 
and  fills  up  the  gap  in  the  chest  wall,  and  so  prevents  the  desired  collapse. 

1  Estlander's  operation  is  strictly  the  removal  of  a  sufficient  part  of  the  chest  wall  to 
follow  a  complete  collapse. 


Fig.  8i.— Deformity  of  Chest  due  to  Empyema. 
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We  have  sometimes  found  the  intercostal  vessels  obliterated  in  these  cases, 
and  there  has  been  no  arterial  bleeding  at  all.  Marshall  has  divided  the 
costal  cartilages  subcutaneously  with  the  same  object,  but  resection  is  the 
more  complete  operation,  and  it  sounds  and  looks  more  formidable  than  it 
is.  The  subsequent  management  of  the  wound  requires  no  description. 
Unless  an  empyema  speedily  recovers,  more  or  less  retraction  of  the  side 
necessarily  results,  and  from  this  a  lateral,  or  rather,  as  Lane  has  pointed 
out,  a  true  rotato-lateral  curvature  of  the  spine  follows  :  this  of  course  is 
largely  irremediable,  but  some  improvement  may  be  obtained  by  treatment 
{T.nde  Lateral  Curvature).    (Fig.  81.) 

Inasmuch  as  the  ribs  are  less  yielding  near  the  angles,  it  is  better  to 
remove  the  bone  as  far  back  as  possible  up  to  the  edge  of  the  erector  spince. 
We  have  tried  osteotomy  of  the  rib  at  the  posterior  part  at  the  same  time 
as  resection  to  allow  more  complete  falling  in  of  the  chest  wall,  but  found 
little  was  to  be  gained  by  this  means,  since  the  rib  is  held  firmly  in  place  by 
the  surrounding  soft  parts. 


Spasmodic  Asthma 


Spasmodic  Asthma  is  a  disease  which  perhaps  ought  to  be  classed  with 
the  'neuroses,'  but  on  account  of  its  frequent  association  with  bronchial 
catarrh  and  emphysema  it  is  most  convenient  to  discuss  it  under  respiratory 
diseases.  'Asthma'  or  a  condition  of  urgent  dyspnoea  occurs  in  renal 
disease,  cardiac  failure,  pressure  on  the  air-passages  by  tumours  and  in 
hysteria  ;  but  in  these  instances  the  dyspnoea  is  secondary,  and  need  not  be 
discussed  here.  The  term  asthma  is  popularly  applied  to  chronic  bronchitis 
but  It  IS  needless  to  say  that  the  dyspnoea  of  bronchitis  is  caused  by  bronchial 
tubes  choked  by  thick  mucus,  and  not  by  spasm  of  the  bronchial  muscles  is 
It  presumably  is  in  asthma.  '  ' 

True  asthma  appears  to  be  related  to  '  cyclic  '  vomiting,  recurring  head 
aches,  and  epilepsy,  and  is  due  to  functional  disturbance  of  the  resniratorv 
centre  brought  about  by  some  reflex  irritation.  It  is  a  common  disease  in 
children,  commencing  m  many  instances  about  the  second  or  third  vear  or 
later,  but  at  tunes  it  begins  even  earlier.  Dr.  W.  Ewart  has  published  a 
typical  case  m  an  infant  of  7  months  old,  and  we  have  seen  a  case  n  an 
mfant  of  8  weeks,  whose  father  and  uncle  suffered  from  this  compla  nt  In 
some  respects  it  resembles  laryngismus,  but  as  far  as  we  know  chHdren  who 
suffer  from  laryngismus  do  not  exhibit  any  tendency  to  asthma.  The  d^ea  e 
is  frequently  hereditary,  or  at  least  runs  in  families. 

The  exciting  causes  of  an  attack  are  various  the  rnmmnn^cf  k  • 
bronchial  catarrh  or  bronchitis,  nasal  catarrh,  e^ec  a  ,  "Xe"^ 
also  'post-nasal  adenoids,'  'hay  fever,'  undigested  food  in  fht  .1  . 
canal.    The  acute  attack  usually  begins  in  Z  sm.11  hn        r  t  ^^^^"^^'•y 
the  child  being  seized  with  dyspnea    it  sks  Z  f  K T    .  "'^'"'"S^' 
breath,  the  respirations  are  qui  k,^e;i^  nasi  work  .  .  .^^^ 

colour  and  the cyanosec?  itetng  J^Se^t  Wssl^^^^^^^  V^l^ 
are  heard  all  over    The  attark  m^^r  locf  f  ,  .     '  rhonchi 

beco.es  less  u.gen.L'd'  ^^e  secTelfo  'T^ZT:^:^::  '  Wh^^^"".^ 
■s  .he  course  of  a  typical  .,„comp,ica.ed  a..acU,  ^JetnsSty  finTmer^t 
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more  or  less  bronchitis  associated  with  it.  Before  the  attack  develops  there 
is  for  some  hours  or  days  a  certain  wheeziness  noted,  and  an  acute 
exacerbation  occurs  at  night  time  ;  next  day  there  is  no  distress,  but  rlionchus 
can  be  heard  all  over  the  chest,  and  any  exertion  causes  dyspncta.  The 
child  is  a  long  time  before  its  chest  is  normal,  and  then  perhaps  exposure  to 
cold  brings  on  another  bronchial  catarrh  and  another  attack  of  asthma. 
As  time  goes  on  if  the  attacks  follow  one  another  with  great  frequency,  the 
lungs  become  emphysematous  and  the  chest  constricted.  Asthma  is  not 
dangerous  to  life,  there  does  not  seem  to  be  any  special  tendency  to  tuber- 
culosis in  those  who  suffer,  but  the  prognosis  as  far  as  the  attacks  are  con- 
cerned is  uncertain. 

With  regard  to  the  treatment,  diet  is  of  great  importance,  as  there  can 
be  no  doubt  that  indigestion  aggravates  or  in  some  cases  starts  the  attacks. 
As  a  general  rule  the  child  should  live  largely  on  eggs,  vegetables,  and  milk, 
using  meat  sparingly  ;  but  fish,  chicken,  and  soup  may  be  allowed.  Alcohol 
and  all  highly  seasoned  foods  should  be  avoided.  Care  should  be  taken 
with  regard  to  the  clothing  ;  it  is  especially  important  that  the  under 
garments  should  be  all  wool  so  as  to  avoid  chills.  There  must  be  no 
'coddling'  at  one  time  and  carelessness  as  regards  colds  at  another  time. 
Plenty  of  fresh  air  whenever  possible,  and  no  steamy,  over-heated  rooms 
during  a  bronchial  attack.  Climate  is  of  great  importance,  but  it  is  not  easy 
to  say  what  climate  will  suit.  Some  do  best  in  climates  like  Falmouth,  Sid- 
mouth,  or  the  South  of  France,  during  the  winter,  and  Buxton,  Malvern— in 
summer— or  high  lands  which  are  breezy  and  bracing.  Between  the  attacks 
the  best  medicine  is  cod-liver  oil  in  some  form  ;  both  arsenic  and  iodide  of 
potassium  may  be  tried,  and  are  sometimes  of  benefit.  Carlsbad  salts  and 
citrate  of  Hthia  and  potash  are  useful  in  aperient  doses  from  time  to  time. 
During  the  attack  the  fumes  of  burning  powder  containing  stramonium, 
nitre  and  tobacco  unquestionably  relieve  the  majority  of  cases.  The  drug 
which  most  quickly  relieves  is  morphia  subcutaneously,  of  a  gram  being 
the  usual  dose  for  a  child  of  7  to  10  years  of  age.  Chloral  is  useful,  but 
acts  more  slowly.    Heroin  has  been  used  with  some  success  m  doses  ot  55 

to      of  a  grain  and  repeated.  .      ,     ,  ^  ,  a  .1,0,, 

Nasal  adenoids  and  hypertrophied  tonsils  should  be  removed,  as  they 
aggravate  the  attacks  by  obstructing  the  air  passages,  and  they  are  moreover 
a  source  of  discomfort  to  the  patient.  We  doubt  very  much  if  spasmodic 
asthma  is  ever  cured  by  their  removal,  but  the  general  health  and  comfort  of 
the  child  is  improved. 

Diseases  of  the  Bronchial  Glands 

The  tracheo-bronchial  glands  are  situated  in  the  middle  mediastinum  in 
close  relationship  with  the  trachea  and  bronchi ;  they  are  some  ten  to  tweh^ 
in  numbe  and  are  arranged  in  three  groups  ;  one  set  surrounds  the  trachea, 
another  g^up  is  situated  at  the  bifurcation,  and  a  third  around  the  nght  and 
Lfrbionfhi  The  pulmonary  glands  are  situated  at  the  root  of  the  king  and 
arcor^Danv  the  bronchi  into  the  substance  of  the  lung.  These  glands  receive 
^h^ZmD  Itics  of  the  lungs  and  bronchi,  and  like  other  lymphatic  glands 
;l:dily  tele  intmed' and  swollen  during  attacks  of  bronchitis  and 
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broncho-pneumonia,  especially  after  measles  and  whooping  cough,  and  are 
apt  to  remain  chronically  enlarged,  and  further  to  become  caseous  and  to 
suppurate.  During  this  inflammatory  process  more  or  less  thickening  and 
matting  often  takes  place  in  surrounding  parts,  so  that  the  glands  may 
become  adherent  to  the  trachea  or  bronchi  or  oesophagus.  The  glands  and 
connective  tissue  in  the  anterior  and  posterior  mediastinum  may  also  become 
affected,  so  that  the  antero-internal  edges  of  the  lungs  and  the  whole  con- 
tents of  the  mediastinum  may  become  thickened  and  matted  together. 

Caseation  of  the  mediastinal  glands  is  exceedingly  common  in  children, 
and  they  may  be  found  in  this  condition  in  the  bodies  of  children  dying  of 
various  diseases,  but  they  are  almost  universally  caseous  in  those  dying  of 
pulmonary  tuberculosis  or  chronic  catarrhal  pneumonia.     In  many  cases 
of  acute  or  chronic  tuberculosis  it  is  clear  that  the  disease  in  the  glands  is 
older  than  the  tubercle  in  the  lungs,  and  has  spread  from  the  former  to  the 
latter.    In  such  cases  the  glands  have  become  enlarged  secondarily  to  some 
bronchitis  or  pneumonia,  have  undergone  caseation,  and  the  lungs  ha-e 
been  infected  in  consequence  of  caseating  bronchial  or  pulmonary  glands 
the  tuberculous  disease  spreading  into  the  lungs  from  the  root  i^el 
Tuberculosis,  p.  245.)  '  ^ 

Symptoms-\n  the  large  majority  of  cases  there  are  no  distinctive 
symptoms  of  caseating  mediastinal  glands,  which  per  se  are  not  more 
hkely  to  give  rise  to  symptoms  than  caseating  glands  in  the  neck  •  but 
masmuch  as  they  are  so  frequently  associated  with  early  or  chronic  kiber- 
culosis  of  the  lungs,  the  subjects  of  them  are  hardly  likely  to  present  the 
appearances  of  health.     Not  infrequently,  however,  they  are  found  un- 
expectedly in  the  bodies  of  children  dying  of  other  diseases.    With  regard 
o  physical  signs,  it  must  be  clear  from  a  consideration  of  the  anatomy  of 
the  mediastinum  that  the  glands  lie  too  deeply  to  be  detected  by  percussion 
unless  they  are  enormously  enlarged;  this  may  take  place  in  L^comatrs 
enlargement,  but  rarely  in  tuberculosis.     It  has  been  asserted  ^1^!^  ^ 
enlarged  they  can  be  detected  by  a  diminiL^^"  t  ^^^^^^^  iW 
mn?h  r  ,^°^'^^^P°"^^i"^  t«  the  first  three  dorsal  vertebra.  •  but  inas 

much  as  the  thick  posterior  edges  of  the  lungs,  besides  the  aorta,  c^solZs" 
and  a  mass  of  muscle,  intervene  between  the  o-hndc=  .1  "^^^P^^^gus, 
certain  that  the  enlargement  must  be  very  on^  ^01,^^  " 

.n  infants  ancl  young  children  the  anterior  mediastinum ToccuSed  bv  ^h. 
thymus,  which  would  mask  any  enlar<^emenf  nf  ^\.^  1       1  occupied  by  the 
in  older  children,  where  the  tZmus  Is  sm.ll  1       I  'y^^P^^f^^  glands  ;  and 
n^uch  enlarged  ti  come  attr" 
as  they  are  by  the  anterior  edges  of  the  lungs     Error  ^     '  '''T'^ 

a  dulness  due  to  a  past  pleurisy  and  conseauent  f '^^^^^ f  ^«>ly  ^nse  from 
edges  of  the  lungs  If  the  results  of  n^r-!^  adhesion  along  the  anterior 
f.-om  auscultatiof  are'nlcLsa  •  y  mofe"^^  derived 
ment  of  glands.  Of  the  pressure^  signs,  h^  mSst  re  ".W  ''"^^l""^"''^^- 
m  one  of  the  lungs  in  consequence  of  p  essurTon  tT  \  T?,  ^'"^'^^'"^ 
th.s  symptom  is  of  undoubted  va^ue^  bu   Is  there   f  ^'"""'^"^  ' 

culous  lesion  in  the  lungs,  it  may  -^^^^l^Te 'Ll^t  ^^ack^^^^^^ 
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paroxysmal  dyspnoea,  and  cough  with  stridulous  breathing,  may  also  be 
present  on  account  of  the  nerves  being  involved.  Swelling  of  the  face  and 
distension  of  the  jugulars  have  also  been  described,  but  these  are  far  more 
frequently  due  to  constant  coughing  than  to  any  pressure  on  the  large  veins 
in  the  chest.  A  caseous  gland  not  infrequently  becomes  adherent  to  the 
trachea  or  one  of  the  bronchi,  and  ulcerates  into  it,  and  caseous  matter  may 
be  coughed  up  ;  in  a  few  instances  it  has  happened  that  this  takes  place 
suddenly  and  death  results  from  plugging  of  the  windpipe.  In  other 
instances  the  glands  may  form  an  abscess  which  points  in  one  of  the  inter- 
costal spaces  close  to  the  sternum,  as  in  a  case  under  the  care  of  Dr. 


Fi§.  82. -Section  through  a  large  mass  of  cheesy  glands  at  the  bifurcation  of  "-^^lief 
Extending  along  the  ifronchi  into  the  lung.    Two  of  the  glands  are  beguin.ng  to  show  signs 
of  softening  at  their  centres.    (After  W.  P.  Northrup,  M.  D.) 


Eustace  Smith,  or  may  open  into  the  esophagus.  In  one  of  our  own  cases 
a  mediastinal  abscess  pointed  near  the  left  edge  of  the  sternum,  low 

The  pulmonary  glands  which  accompany  the  small  bronchial  glands  into 
the  lungs  may  become  caseous,  soften,  and  form  cavities,  more  especially  in 
the  lower  lobes.  It  must  be  acknowledged  that  caseous  glands  can  rarely 
be  diagnosed  during  life  with  anything  like  certainty,  partly  on  account  ot 
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their  lying  deeply,  and  partly  from  the  fact  that  they  are  so  commonly  asso- 
ciated with  chronic  lung  disease.  They  rarely  attain  any  large  size,  and 
consequently  do  not  modify  the  percussion  note  or  press  on  the  veins,  bronchi, 
or  nerves. 

When,  however,  the  mediastinal  glands  become  the  seat  of  a  new  growth, 
such  as  lymphadenoma,  the  case  is  different  ;  they  may  become  enormously 
enlarged,  surrounding  the  veins  and  bronchi,  giving  rise  to  marked  dulness 
over  the  sternum  and  adjoining  rib  cartilages,  and  pressure  signs  from  in- 
volvement of  the  vessels.  Attacks  of  paroxysmal  breathing  are  common  on 
account  of  pressure  on  the  recurrent  laryngeal  and  other  nerves.  The  course 
of  the  disease  usually  extends  over  a  few  months  only,  the  patient  getting 
progressively  worse.  Among  the  early  symptoms  will  usually  be  those  of 
disturbed  innervation.  There  are  attacks  of  paroxysmal  cough,  with  a  metal- 
lic ring  and  stridulous  breathing  and  orthopnoea,  so  that  the  child  has  to 
be  propped  up  to  get  its  breath  ;  in  the  later  stages  the  distress  is  often  very 
great.  The  voice  is  altered,  perhaps  reduced  to  a  whisper.  The  return  of 
blood  to  the  chest  may  be  interfered  with  on  account  of  the  superior  vena 
cava  being  compressed,  giving  rise  to  a  distension  of  the  jugular  or  axillary 
veins  and  swelling  of  the  face  or  arms.  Fluid  may  be  present  in  one  or  both 
pleural  cavities  from  pressure  on  the  azygos  veins.  If  the  tumour  is  of  any 
size,  there  will  be  dulness  over  the  sternum  or  in  the  adjoining  region,  parti- 
cularly to  the  left  edge  of  the  sternum  in  the  upper  intercostal  spaces.  In- 
tense bronchial  breathing  may  be  heard  here.  Moreover,  the  lung  may  be 
pushed  to  the  left  by  the  encroachment  of  the  tumour,  which  may  bulge 
forward  the  sternum  and  ribs. 


Cbronlc  Tuberculosis  of  the  3Lungs 

Infancy  and  Early  Childhood.— age  is  free  from  liability  to  be  affected 
with  tubercle  ;  thus  Demme  has  found  tuberculous  disease  of  the  intestine  in 
an  infant  of  twenty-nine  days. 

Tuberculous  disease  is  not  common  in  infants  of  a  few  months  old  ;  at 
this  period  gastro-intestinal  atrophy  is  exceedingly  common,  and  is  liable 
to  be  mistaken  for  tuberculous  disease  on  account  of  the  wasting  which  takes 
place.    Tuberculosis  in  young  childrenj-arely  begins  as  does  the  phthisis  of 
adults  by  a  growth  of  tubercle  and  a  condensation  at  the  apices  of  the  lungs 
and  a  gradual  extension  downwards  taking  place,  but  is  apt  to  be  far  more 
widespread  m  its  distribution  both  in  the  lungs  and  in  the  body.    It  is  there- 
fore far  m^FpiffiEult  t^Tagnose  by  means  of  physical  signs,  which  are  less 
distinctive  than  are  those  of  adults.    It  is  needless  to  say  that  the  same 
general  appearances  are  found  in  the  bodies  of  children  as  in  adults  dyin-  of 
uberculosis-grey  tubercle,  caseous  masses,  iron-grey  infiltration  and  fibroid 
!nnn    TS^^^'''^  ^\^^^r.t^^.y.  and  irregular  cavities.  The  distribution,  however, 
u  ua  ly  differs,  one  of  the  chief  d  fferences  being  that  in  adults  the  tuberculou 
processes  appear  to  have  a  speoal^affinity  for  the  apices  ;  in  early  childhood 

'n^-^^  Kingi-  ba;e  being  frequently 

anecteXl  before  TTTe-rtpec.    The  bronchial  glands  are  almost  rnn^tmtlv 

b.onch,,  the  latter  suppurating  and  forming  small  cavities  near  the  root  of 
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the  kings.  In  this  way  a  tuberculosis  may  spread  into  the  lungs  from  the 
hilus.  Not  infrequently  one  or  both  bases  are  semi-solid  from  caseating" 
pneumonia  with  ragged  cavities,  at  other  times  a  similar  state  of  things  is 
found  at  the  ape.x.  In  other  cases  both  lungs  are  stuffed  with  clusters  of 
grey  or  yellow  tubercles  surrounding  the  terminal  bronchi.  There  may  be 
tubercle  on  the  surface  of  the  pleura,  with  more  or  less  pleurisy  or  small 
local  empyemas.  The  alsdominal  organs  are  exceedingly  apt  to  be  affected  : 
cheesy  masses  are  frequently  found  in  the  liver,  spleen  and  kidneys ;  cheesy 
mesenteric  glands  and  ulceration  of  the  intestines  are  very  common  in  cases 
of  general  tuberculosis.  Tubercles  are  not  infrequently  found  on  the  peri- 
toneum and  other  serous  membranes,  as  the  pleura  and  meninges  of  the 
brain.  Tuberculous  disease  of  bone  may  be  associated  with  a  general  dis- 
tribution of  tubercle  throughout  the  body.    (See  TUBERCULOSIS,  p.  245.) 

Symptoms. — If  the  diagnosis  of  phthisis  in  the  early  stages  is  difficult  in 
adults,  when  it  is  possible  to  auscultate  and  percuss  the  apices  of  the  lungs 
carefully,  to  examine  the  sputa  for  bacilli,  and  cross-question  the  patient 
concerning  the  symptoms  presented,  it  is  necessarily  much  more  difficult  in 
the  infant  or  young  child,  where  the  symptoms  are  rarely  definite  and  where 
the  lesions  are  so  widely  spread  throughout  the  body.  The  younger  the 
subject  the  more  likely  are  the  symptoms  to  be  wanting  in  distinctiveness 
and  the  diagnosis  to  be  consequently  difficult,  frequently  wasting  and  a 
family  history  of  tuberculosis  being  nearly  all  there  is  to  go  by.  The  tem- 
perature is  usually  hectic,  normal,  or  perhaps  subnormal  in  the  morning,  and 
reaching  102°  or  103°  in  the  evening,  though  this  may  be  reversed.  There 
may  be  diarrhoea  without  apparent  cause,  and  various  dyspeptic  troubles  ; 
cough,  though  this  may  be  absent  ;  perhaps  enlargement  of  some  external 
glands.  An  examination  of  the  lungs  may  reveal  very  Httle  :  perhaps  some 
want  of  resonance  over  the  base  or  apex  or  in  the  interscapular  region  or 
axilla,  with  some  ringing  consonant  rales  or  crepitation.  There  is  progressive 
wasting,  which  in  a  child  of  over  a  year  or  eighteen  months  is  more  sus- 
picious than  in  an  infant  a  few  months  old,  where  wasting  is  more  often 
due  to  chronic  intestinal  catarrh  than  to  tuberculosis.  In  those  cases  where 
wasting  and  hectic  follow  measles,  whooping  cough,  bronchitis,  or  broncho- 
pneumonia, there  is  a  strong  suspicion  of  tuberculosis,  even  though  there 
may  have  been  a  period  of  comparative  health  intervening  between  the 
acute  attack  and  the  hectic  supervening  ;  a  family  history  of  phthisis  would 
make  the  case  look  still  more  threatening.  In  the  later  stages  the  sym- 
ptoms become  more  decisive.  The  hectic  continues,  the  v/asting  is  pro- 
gressive, the  cough  is  troublesome,  the  diarrhcea  perhaps  is  still  present, 
parasitic  stomatitis  makes  its  appearance,  the  feet,  hands,  and  face  become 
oedematous,  and  the  child  is  anaemic  and  very  weak.  Examination  of 
the  chest  will  now  show  some  marked  dulness  or  loss  of  resonance  over 
some  portion  of  lung,  apex  or  base,  with  bronchial  breathing  and  sharp  con- 
sonating  rales  ;  often  one  is  surprised  to  find  how  little  can  be  detected 
in  the  chest,  even  when  it  is  evident  that  the  child  is  far  advanced  m 
tuberculous  disease.  The  typical  signs  of  a  cavity  can  rarely  be  elicited, 
inasmuch  as  the  cavities  in  the  lungs  of  infants  and  young  children  are  not 
often  larger  than  marbles  or  walnuts  ;  most  frequently  they  have  irregular 
and  ragged  walls.    A  cracked-pot  sound  may  sometimes  be  elicited  in  front, 
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but  on  account  of  the  yielding  nature  of  the  chest  walls  in  an  infant  it  is 
of  no  diagnostic  value  as  regards  a  cavity. 

Diagnosis. — Whenever  wasting  occurs  as  a  prominent  symptom  during 
infancy  and  childhood,  tuberculosis  is  certain  to  be  thought  of ;  wasting 
occurs  in  all  dyspeptic  diseases  during  infancy,  and  it  may  simulate  the 
wasting  of  tuberculosis  when  it  occurs  in  connection  with  empyema  or 
broncho-pneumonia  in  young  children.  An  empyema  may  readily  be  mis- 
taken for  tuberculosis  of  the  lung  if  a  careful  examination  of  the  lungs  is 
not  made,  aided  if  necessary  by  an  exploratory  puncture,  as  there  is  wasting, 
hectic,  and  cough.  The  difficulty  in  deciding  may  be  great  without  explora- 
tion if  the  empyema  is  localised  or  there  is  more  than  one.  A  chronic 
effusion  in  the  pericardium  may  be  mistaken  for  tuberculous  disease.  It  is 
often  difficult  in  cases  of  chronic  broncho-pneumonia,  the  chronic  condition 
following  an  acute  attack,  to  decide  if  a  tuberculous  process  is  going  on. 
There  may  be  wasting  and  hectic,  and  yet  after  some  weeks  the  temperature 
will  gradually  fall,  the  lung  clear  up,  and  the  child  perfectly  recover.  In 
most  cases  only  the  progress  of  the  case  will  decide  the  question. 

Older  Children.— K^tx  the  age  of  six^years — in  other  words,  after  the 
commencement  of  the^second  dentTtion^chronic  tuberculosis  much  more 
frequently  resembles  the  chronic  phthisis  of  adults  than  it  does  before  this 
era.    As  the  child  gets  older  the  resemblance  becomes  still  more  close. 
Children  before  this  age  rarely  suffer  from  chronic  tuberculosis  of  the  adult  type. 
The  early  symptoms  are  those  of  cough,  loss  of  appetite,  diarrhoea,  wasting, 
night  sweats,  and  hectic  ;  progressive  weakness  ;  the  symptom  whidiAverniss 
for  thej.-nost  part  is  hemoptysis,  which,  though  sometimes  present,  is  much 
more  frequenfly  ab-sent  in  children  than  in  adults,  and  less  blood  is  expectorated. 
An  examination  of  the  chest  may  perhaps  disclose  some  loss  of  resonance  at 
one  apex  (usually  the  right),  with  perhaps  some  rhonchus  or  moist  sounds, 
or  there  may  be  no  loss  of  resonance,  only  the  signs  of  a  chronic  or  subacute 
bronchial  catarrh  localised  in  the  apex  of  a  lung  ;  or  there  may  be  impaired 
resonance  only,  due  to  the  presence  of  a  thickened  pleura  and  adherent 
lung.    In  this  stage  children  perhaps  more  often  than  adults  improve  under 
treatment  and  a  careful  hygiene,  and  may  be  restored  to  perfect  health  ;  there 
is  abundant  evidence  to  demonstrate  this.    If  the  disease  progresses  the 
hectic  and  wasting  continue,  the  child  becomes  pallid  and  weak,  the  diar- 
rhcea  frequent  and  troublesome,  especially  following  meals  ;  the  physical 
signs  shovv  an  extended  area  of  lung  involved,  the  tuberculous  infiltration 
travelling  from  the  apex  towards  the  base,  and  giving  rise  to  caseous  degene- 
ration, fibroid  changes,  and  cavitation.    The  progress  of  such  cases  is  apt 
to  be  more  rapid  than  it  is  in  adults,  a  fatal  result  occurring  in  four  to 
six  months.    In  the  last  stages  the  emaciation  is  extreme,  the  feet  cedematous, 
bed  sores  are  apt  to  form,  and  while  the  patient  may  linger  for  a  while  if  no 
ntercurrent  affection  brings  the  end  quickly,  it  must  be  borne  in  mind  that 
si-ich  cases  are  exceedingly  apt  to  be  brought  to  a  conclusion  by  tuberculous 
memnguis  in  any  stage  early  or  late.    The  abdominal  organs  are  also  apt  " 
life    LT.n^.  niore  extensive  spreading  of  tubercle  than  is  the  case  later  in 
a  ut'e^r  acut?'        ?f'  T'"''"'  P^^^onitis  sub- 

o   tL  dfsease    h''     .    •  ^"1'"^'  '"^  "^^^^^-^ly  -A^ence  the  course 
the  disease.    Haemoptysis,  which  may  be  fatal  almost  immediately. 
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occasionally  occurs  ;  in  other  cases  blood  may  be  expectorated  in  consider- 
able  quantities. 

Sometimes  an  acute  pbthl sis  takes  place  without  miliary  tuberculosis 
being  present ;  the  tuberculous  process  taking  the  form  of  clusters  of  grey 
tubercle  surrounding  the  bronchi,  the  process  beginning  at  the  apex  and 
travelling  towards  the  base,  the  symptoms  being  those  of  a  rapid  phthisis, 
perhaps  extending  over  a  month  or  two. 

On  the  other  hand,  a  fibroid  phthisis  essentially  chronic  in  its  course 
may  take  place,  appearing  at  times  to  be  stationary,  or  the  patient  undergoes 
considerable  improvement.  In  these  cases  there  is  much  fibroid  change  and 
iron-grey  induration  of  lung  with  retraction  of  chest.  The  physical  signs 
develop  slowly,  there  is  dulness  of  an  apex,  which  gradually  becomes  almost 
absolute,  intense  bronchial  breathing,  consonant  rales  and  gradual  retraction 
of  the  affected  side.  The  child  may  fatten  and  appear  to  flourish,  and  present 
a  normal  temperature,  but  it  is  easily  exhausted,  suffers  from  dyspnoea  on 
exertion,  its  face  and  lips  are  turgid,  and  the  fingers  become  clubbed.  In 
a  few  cases  there  is  haemoptysis,  but  this  is  the  exception.  It  is  possible 
that  the  process  may  become  arrested,  the  lung  being  converted  into  fibroid 
tissue.  In  the  majority  of  cases  the  disease  is  progressive,  and  the  opposite 
apex  becomes  affected.  The  whole  course  may  extend  over  several  years 
unless  bronchitis  or  some  other  intercurrent  disease  supei-venes. 

The  principal  clinical  differences  between  chi'onic  phthisis  in  older 
children  and  adults  may  be  summed  up  as  follows  : 

1.  Frequency  with  which  children  in  the  first  stage  recover. 

2.  Frequency  with  which  the  disease  is  brought  to  an  abrupt  termination 
by  some  acute  affection,  as  tuberculous  meningitis,  pleurisy,  peritonitis,  or 
acute  miliary  tuberculosis. 

3.  Comparative  rarity  of  htemoptysis  in  the  early  stages  and  of  laryngitis 
in  the  latter  stages. 

4.  Frequency  of  complication  with  abdominal  tuberculosis. 

5.  Comparative  rarity  as  compared  with  that  of  adults  of  extensive  cavities 
in  the  lungs. 

6.  Rarity  with  which  the  larynx  is  affected  with  tuberculosis. 

The  post-mortem  appearances  are  mostly  similar  to  those  found  under- 
similar  circumstances  in  adults.  Irregular  ragged  cavities,  vaiying  in  size 
from  a  hazel  nut  to  a  walnut,  most  numerous  in  the  upper  lobes,  with  cheesy 
masses  and  fibroid  indurations  ;  the  same  condition  in  the  lower  lobes  in 
an  earlier  stage,  with  more  or  less  crepitant  lung.  As  a  rule  there  is  not 
much  grey  tubercle,  but  caseous  masses,  sometimes  associated  with  peri- 
bronchial grey  or  yellow  tubercles.  There  are  not  often  cavities  of  large 
size,  but  these  occur  at  times  ;  in  one  case,  in  a  boy  of  8  years,  who  had 
suffered  for  six  months,  there  was  a  cavity  in  the  upper  two-thirds  of  the  left 
lung  as  large  as  an  adult's  clenched  fist.  Pleurisy  and  small  collections  of 
pus  are  not  uncommon.  The  bronchial  glands  are  almost  invariably  en- 
larged and  caseous. 

Instead  of  the  above,  especially  in  the  more  acute  cases,  the  lungs  may 
be  everywhere  infiltrated  with  clusters  of  peribronchial  tubercles,  which 
crowd  the  upper  lobes,  where  ragged  irregular  cavitation  is  commencing, 
while  they  are  more  sparely  scattered  through  the  lower  lobes. 


ciOHOOl.  OF  ^  'OilN 

Tuberculosis  '^af  the  Lungs  '        ^  %tf 

In  fibroid  phthisis  an  extensive  portion  of  one  or  both  lungs  is  cicatrised 
and  solid,  bands  of  fibrous  tissue  run  across,  there  is  much  grey  infiltration, 
dilated  bronchi,  caseous  glands,  and  perhaps  small  ragged  cavities.  Other 
portions  of  lung  are  hypertrophic  or  emphysematous,  perhaps  containing 
scattered  clusters  of  peribronchial  tubercles. 

Cheesy  tubercles  are  met  with  constantly  in  other  organs  than  the  lung, 
especially  in  the  liver,  spleen,  and  kidneys  ;  caseous  mesenteric  glands  and 
ulceration  of  the  intestines  may  also  be  associated  with  lung  mischief 

Treatment. — The  treatment  of  enlarged  and  caseous  glands  is  necessarily 
the  same  in  large  measure  as  that  of  early  tuberculosis.    If  a  child,  say  one 
from  three  to  six  years  of  age,  suffers  from  a  hacking  paroxysmal  cough,  is 
slightly  feverish  at  night,  remains  in  a  condition  of  ill-defined  malaise,  especi- 
ally if  he  has  recently  suffered  from  bronchitis,  whooping  cough,  or  measles, 
the  suspicion  will  be  raised  that  there  is  either  caseation  of  the  bronchial  glands 
nr  an  early  tuberculosis  of  the  lungs.    There  can  be  no  certainty  about  the 
diagnosis,  but  if  the  family  history  points  to  tuberculosis  there  is  only  too 
much  reason  for  anxiety.    The  indications  for  treatment  which  suggest 
themselves  are  to  place  the  child  under  conditions  in  which  there  will  be  the 
least  possible  irritation  of  the  lungs  and  bronchial  tubes,  and  to  supply  him 
with  nourishment  in  suitable  quantities  and  in  the  most  digestible  forms. 
It  is  needless  to  say  that  these  indications  are  fulfilled  with  difficulty  or  only 
partially.    Residence  in  the  smoke  and  dirt  of  large  towns,  or  on  damp 
clay  subsoils,  is  alike  bad,  and  if  possible  the  child  should  be  removed  to 
some  breezy  moorland  site  or  bracing  seaside  place.    Fresh  air  when  it  can 
be  taken  without  risk  of  cold  is  of  the  greatest  possible  advantage  in  bracing 
up  the  digestive  organs.    In  winter,  if  it  be  impossible  to  seek  a  warmer 
climate,  thoroughly  warm  and  well-ventilated  apartments  free  from  draughts 
must  be  secured.    A  well-warmed  but  not  '  stuffy '  house  is  a  great  advan- 
tage, as  the  child  may  in  such  a  case  have  the  '  run '  of  the  whole  house 
without  being  exposed  to  cold  passages  and  open  windows.    A  nourishing, 
easily  assimilated  diet  should  be  prescribed,  a  variety  being  introduced  in 
order  to  tempt  the  capricious  appetite  often  present.    A  cup  of  beef  tea 
the  last  thing  at  night  will  often  ease  the  cough  and  soothe  the  child  to 
sleep. , 

Of  special  medicinal  treatment,  cod-liver  oil,  malt  extract,  mineral  acids 
with  cmchonme  and  the  hypophosphites  may  be  prescribed  with  advantage 
Creasote  or  guaiacol  is  often  prescribed.  Counter-irritants  are  useful  ;  they 
are  hardly  hkely  to  have  much  effect  on  glands  which  are  actually  caseating 
but  they  undoubtedly  favourably  influence  chronic  catarrhs  of  the  bronchial 
mucous  membranes.  Among  the  milder  ones,  the  lin.  pot.  iodid.  c.  sapone 
njay  be  rubbed  into  the  chest  every  evening,  a  piece  of  '  swansdown  '  or  layer 
of  cotton  wool  bemg  applied.  A  stronger  application  may  be  made  by  diluting 
hn  .od.  w,th  glycerme  and  water  (F.  27),  and  applying  it  to  the  sternum 
or  the  subclavicular  region  every  night  and  covering  it  over  with  a  layer  of 
cotton  wool.  Care  must  be  taken  not  to  render  the  skin  sore  by  applying  it 
too  frequently  on  the  same  spot.  J    1  k  e, 

mpHi'^!t  "'T?  symptoms  present  when  the  nerves  are  involved  by  a 

manv  ^"^^"'-^"d  fhese  are  often  very  distressing-may  be  relieved  in 
many  cases  by  warm  applications,  such  as  fomentations,  and  small  doses  of 
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nepenthe  or  morpliia.  Relief  will  probably  be  obtained  from  opiates  com- 
bined with  ether  or  chloroform  if  the  dyspncea  is  due  to  spasm.  Inhalations 
of  chloroform,  ether,  or  nitrate  of  amyl  usually  relieve.  Small  doses  of 
morphia  given  subcutancoiisly  may  be  tried. 

Much  that  has  been  said  applies  to  the  early  stages  of  all  forms  of  chronic 
tuberculosis  of  the  lungs.  It  is  of  the  greatest  possible  importance  to  recog- 
nise the  disease  in  its  early  stages,  when  there  is  a  fair  probability  that  it  may 
be  arrested  or  undergo  a  natural  cure  if  the  conditions  are  favourable.  To 
this  end  an  equable  temperature,  a  pure  bracing  air,  protection  from  cold  and 
damp  and  rapid  temperature  changes  are  of  the  greatest  importance.  The 
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Pig,  83.— Actinomycosis  of  Lung,  penetrating  l^ie  chest  wall. 

presence  of  tubercle  in  the  lungs  naturally  predisposes  to  catarrhs  and  local 
pneumonias,  and  exposure  to  unfavourable  conditions  likely  to  favour  then- 
development  is  certain-  greatly  to  aggravate  the  disease.  Great  care  must 
also  be  taken  in  the  fooxi  which  the  child  takes  and  in  treatmg  any  departure 
from  a  healthy  condition  of  the  -child's  digestive  system.  A  condition  0 
catarrh  of  the  bowels  is  very  often  present  in  tuberculous  diseases  apart  trom 
any  local  lesion,  and  it  iS  an  important  factor  in  producing  the  wasting  whicii 
accompanies  tuberculosis. 


Actinomycosis  of  Lung 
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Actinomycosis  of  Xiung- 

The  only  case  we  have  met  with  was  in  a  girl  aged  7  years,  who  was  sent 
to  us  by  Dr.  Kinghorn.  There  was  a  soft  swelHng  on  the  left  chest  pos- 
teriorly, more  or  less  fixed,  cough,  and  bronchial  breathing  was  heard  in  the 
neighbourhood  of  the  swelling.  The  swelling  was  opened  under  chloroform 
and  some  thick  pus  escaped.  It  was  difficult  to  drain  and  the  pus  found  its 
way  out  at  various  openings,  and  much  granulation  tissue  formed  (see  fig.  83). 
Dr.  Walker  Hall  found  the  ray  fungus  in  the  pus  and  scrapings  from  the 
granulations.  Various  secondary  abscesses  formed  with  a  chronic  septic 
condition.  After  several  months  of  hectic  fever,  during  which  time  the 
wasting  became  extreme,  she  died  of  exhaustion.  Symptoms  had  been 
present  for  nearly  a  year.  It  was  ascertained  she  was  fond  of  eating  raw 
oatmeal,  and  had  the  previous  summer  eaten  a  good  deal  of  corn  plucked 
from  the  fields. 

Post-mortem.— L.q{\.  lung,  lower  lobe  consolidated,  and  slate-coloured,  infiltrated  with 
purulent  cavities,  very  friable  and  firmly  adherent  to  the  diaphragm  and  also  to  the  chest 
wall.  The  pus- containing  cavities  in  the  lung  had  penetrated  the  chest  walls  (see  fig.  83) 
and  also  the  diaphragm,  giving  rise  to  a  localised  collection  of  greenish  shreddy  pus  in 
the  left  hypochondrium.  The  spleen  was  involved  in  the  peritoneal  abscess  and  con- 
tained various  small  abscesses  ;  weight  7^  oz.  The  heart,  liver,  right  lung  and  kidneys 
were  normal.    (Notes  by  H.  H.  Rayner. ) 
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DISEASES  OF  THE  CIRCULATORY  SYSTEM 

Diseases  of  the  Heart 

Physical  Examination.— kvi  examination  of  the  heart  includes  an  en- 
deavour to  determine  its  position,  size,  and  the  character  of  the  cardiac 
sounds.  It  is  needless  to  sayThaf  tKe"ybunger  the  child,  the  more  difficult 
it  is  to  make  a  satisfactory  examination.  The  first  point  to  determine  is  the 
position  of  the  apex  beat,  and  as  this  gives  us  important  information  for 
making  a  diagnosis,  it  should  never  be  neglected.  If  not  visible  its  position 
may  usually  be  felt  by  laying  the  extended  hand  on  the  cardiac  area,  and 
note  must  be  made  as  to  whether  it  occupies  a  larger  space  than  normal,  and 
whether  it  is  accompanied  by  a  thrill.  The  usual  position  of  the  cardiac 
impulse  in  adults  is  in  the  fifth  interspace  and  well  within  the  left  nipple  line. 
Symington  has  shown,  by  a  number  of  frozen  sections  of  the  thorax  at 
different  ages,  that  during  childhood  the  apex  beat  is  apt  to  take  a  more 
external  position  as  regards  the  nipple  than  in  later  years,  a  result  due  to 
■  the  greater  relative  narrowness  of  the  child's  chest  in  the  transverse 
\  diameter.  As  a  matter  of  fact,  it  is  usually  well  within  the  nipple  line  in  most 
children  according  to  our  observations,  but  we  must  not  hastily  come  to  the 
conclusion  that  because  we  may  find  in  a  given  case  it  is  actually  in  a  line 
with  the  nipple  that  disease  is  present.  If  external  in  position  to  the  nipple 
we  should  always  be  suspicious  that  there  is  an  abnormal  displacement  of 
the  heart  to  the  left,  or  there  is  some  dilatation  of  the  left  ventricle.^  If  the 
impulse  is  raised  it  would  suggest  that  it  was  displaced  upwards  by  a  dis- 
tended stomach  or  other  abdominal  enlargement,  or  there  is  chronic  lung 
disease  of  the  left  apex,  or  possibly  pericardial  effiision.  If  the  impulse  is 
displaced  to  the  right  there  is  in  all  probability  fluid  in  the  left  pleura. 
Epigastric  pulsation  in  a  case  of  chronic  heart  disease  generally  means 
dilatation  of  the  right  ventricle.  A  heaving  impulse  lower  than  normal,  the 
chest  wall  being  lifted  during  systole,  suggests  hypertrophy  of  the  left 
ventricle  ;  a  diffused  weak  impulse  implies  dilatation. 

In  mapping  out  the  size  and  position  of  the  heart  by  means  of  percussion 
we  necessarily  take  the  '  deep  dulness '  as  our  guide,  but  as  the  cardiac 
dulness  shades  away  laterally  into  the  pulmonary  resonance,  great  care 
must  be  taken  in  the  determination.  Let  us  bear  in  mind  that  the  shape 
and  elasticity  of  the  chest  walls  may  modify  the  percussion  note,  and  this  is 

1  SteiTen  comes  to  the  conclusion  that  in  most  children  the  cardiac  impulse  is  in  the 
nipple  line,  and  in  some  instances  i  cm.  external,  without  indicating  disease. 
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especially  true  in  percussing  over  the  lower  half  of  the  sternum.   Some  writers 
have  laid  down  rules  as  to  the  limits  of  the  cardiac  dulness  in  children  of 
various  ages.    We  doubt  very  much  the  correctness  of  some  of  the  statements 
which  have  been  made,  and  we  should  recommend  the  student  to  bear  in 
mind  only  the  limits  which  he  has  been  accustomed  to  observe  in  the  wards 
of  an  adult  hospital,  not  forgetting  that  a  slight  extension  of  dulriess  to  the  left 
does  not  necessarily  mean  a  pathological  condition.    The  upper  limit  of  the 
heart  is  the  upper  edge  of  the  third  left  costal  cartilage  ;  dulness  extending 
higher  than  Tliis  suggests  fluid  in  the  pericardium,  an  enlarged  heart,  or  a 
lesion  at  the  left  apex  of  the  lung.    The  left  border  of  the  heart  should  lie 
within  a  curved  line  drawn  from  the  junction  of  the  third  left  costal  cartilage 
with  the  sternum,  extending  downwards  and  to  the  left  to  the  fifth  space 
just  within  the  nipple  line.    The  right  border  corresponding  to  the  right 
auricle  should  lie  within  a  line  drawn  from  the  above  point  curving  down- 
wards and  outwards  along  the  right  edge  of  the  sternum.    Inferiorly  the 
cardiac  dulness  cannot  be  distinguished  from  the  hepatic  dulness.    In  chronic 
disease  the  chest  wall  is  frequently  bulged  over  the  cardiac  area,  while  the 
dull  area  is  extended  both  to  the  left  and  right,  and  may  even  measure  as 
much  as  6  inches  across  from  side  to  side.    We  will  defer  reference  to  the 
cardiac  sounds  till  later. 


Congrenltal  Heart  Disease 


The  different  forms  of  malformed  hearts  are  exceedingly  numerous  and 
defy  any  attempt  at  classification,  but  as  many  of  these,  though  of  great 
interest  to  the  anatomist  as  illustrating  the  various  stages  of  development, 
are  of  little  practical  importance  to  the  clinician,  no  detailed  description  is 
needed  here.  The  principal  causes  at  work  in  producing  these  malformations 
may  be  classified  as  follows  :  (i)  Persistence  of  foetal  openings,  more  par- 
ticularly the  foramen  ovale,  in  consequence  of  the  lungs  remaining  in  part  in 
the  foetal  state  after  birth  ;  there  is  obstruction  through  the  lungs  and  over- 
filling of  the  right  heart.  (2)  Endocarditis,  occurring  during  foetal  life, 
affecting  the  pulmonary,  the  tricuspid,  and  less  often  the  aortic  or  mitral 
valves,  producing  stenosis  at  the  valvular  orifice,  and  as  a  secondary  effect 
the  persistence  of  the  foramen  ovale,  or  ductus  arteriosus  ;  or  the  septum 
ventriculorum  may  remain  incomplete.  (3)  An  arrest  of  development  at 
some  period  of  fcEtal  life  or  the  results  of  a  false  step,  as  it  were,  as  when 
a  transposition  of  the  aorta  and  pulmonary  artery  occurs.  Congenital  heart 
disease  is  m  some  cases  associated  with  other  developmental  defects.  It  is 
not  uncommon  in  Mongolian  and  other  imbeciles. 

Congenital  heart  disease  not  infrequently  occurs  in  several  members  of 
the  same  family  ;  m  one  case  coming  under  our  notice,  where  there  were  four 
cnudren,  two  sisters  and  two  brothers  were  thus  affected. 

Symptoms.— and  the  presence  of  a  bruit  are  the  only  reliable 
signs  of  congenital  heart  disease.  Cyanosis  is  mostly,  but  not  universally 
present,  and  it  varies  considerably  in  intensity.  It  is  most  marked,  and  is 
sometimes  only  present,  when  the  infant  cries,  the  face  being  dusky,  the  lips 
bearTn  f.f  ^^^'-"^"^'t'^^  becoming  of  a  bluish  tinge.  We  must,  however, 
oear  m  mind  that  some  cyanosis  maybe  present  in  prematurely  born  infants 
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when  the  lungs  are  but  partially  inflated,  and  remain  in  the  fcetal  state,  and 
often  atrophic  and  feelile  infants  have  blue  and  cold  hands  and  feet.  If, 
however,  the  cyanosis  persists  for  many  weeks,  it  is  probably  due  to  mal- 
formation of  the  heart.  In  a  certain  proportion  of  cases  murmurs  are  heard. 
These  are  apt  to  be  of  a  rough,  rasping,  superficial  character,  and  the  rhythm 
is  often  exceedingly  difficult  to  determine,  on  account  of  the  rapid  action  of 
the  infant's  heart. 

The  differential  diagnosis  is  very  frequently  impossible,  and  only  a  sort 
of  guess  can  be  made.  The  position  of  greatest  intensity  should  be  deter- 
mined ;  but  this  is  not  always  easy,  as  many  of  the  murmurs  are  so  loud 
that  they  are  heard  all  over  the  chest.  Note  should  be  taken  as  to  whether 
the  bruit  replaces  or  is  only  heard  through,  as  it  were,  the  heart  sounds.  A 
thorough  examination  cannot,  perhaps,  be  made  at  first,  as  it  is  unwise  to 
expose  a  weakly  infant  too  much,  and,  moreover,  the  possibility  of  a  peri- 
cardial friction  sound  in  newly-born  infants  must  not  be  forgotten.  Any 
external  congenital  malformation  would  suggest  that  the  heart  defect  was 
the  result  of  some  arrest  of  development  or  some  abnormal  development 
rather  than  due  to  endocarditis. 

Children  with  congenital  heart  disease  readily  succumb  to  zymotic 
disease,  as  measles  and  whooping  cough,  or  to  attacks  of  diarrhoea  or 
bronchitis.  With  a  failing  heart  there  may  be  orthopnoea,  cardiac  angina, 
and  dropsy.  In  some  cases  we  have  seen,  angina  has  been  a  marked 
feature,  and  only  relieved  by  injection  of  morphia. 

The  prognosis  is,  of  course,  bad,  but  much  uncertainty  must  necessarily 
exist,  as  the  diagnosis  of  the  exact  form  of  lesion  present  often  cannot  be 
made.  The  more  cyanosis  present  the  worse  is  the  prognosis,  as,  in  infants 
at  least,  there  is  a  great  liability  to  meningeal  haemorrhage  taking  place, 
either  slowly  or  during  a  fit  of  crying,  vomiting,  or  coughing.  Convulsions 
may  at  any  time  supervene  and  quickly  prove  fatal.  The  venous  state  of 
the  blood  interferes  with  the  secretion  of  the  digestive  juices,  and  the  whole 
system  is  worked  at  a  disadvantage.  In  older  children  the  amount  of 
hypertrophy  and  dilatation  must  be  taken  into  account  in  making  a  pro- 
gnosis ;  the  greater  it  is,  the  nearer  is  the  heart  to  the  end  of  its  tether.  The 
extent  to  which  clubbing  of  the  fingers  is  present  must  also  be  considered. 
While  it  is  always  well  to  give  a  cautious  prognosis  especially  in  cases 
accompanied  by  cyanosis,  yet  it  not  unfrequently  happens  that  bruits  dis- 
appear in  the  course  of  months  or  years,  and  the  bad  prognosis  is  not 
justified  by  subsequent  events.  A  certain  number  of  rather  unpromismg 
cases  manage  to  struggle  through  infancy  and  childhood  to  early  adult  life. 

Patent  Poramen  Ovale.— The  foramen  ovale  allows  of  the  passage  of 
blood  from  the  right  to  the  left  auricle  during  foetal  life  (see  fig.  84),  but 
closes  up  shortly  after  birth  if  there  is  no  obstruction  to  the  circulation  of 
blood  in  the  pulmonary  system,  and  consequent  increased  blood  pressure 
on  the  right  side  of  the  heart.  If,  on  the  other  hand,  the  lungs  are  only 
partially  expanded,  remaining  in  part  in  the  foetal  condition,  a  portion  of  the 
blood  which  under  normal  conditions  would  enter  the  pulmonary  circulation 
escapes  it  by  passing  directly  from  the  right  heart  to  the  left  through  the 
foramen  ovale.  Repeated  attacks  of  bronchitis  after  birth  may  ha^•e  a 
similar  effect  in  preventing  the  closure  of  the  foramen  ovale.    The  furlhei 
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history  of  such  cases  is  uncertain,  but  there  is  reason  to  suppose  that,  if  the 
child  remains  free  from  pulmonary  trouble,  the  foramen  ovale  may  close,  or 
at  least  allow  of  but  little  mixture  of  the  blood  of  the  auricles,  and  be  there- 
fore of  but  slight  detriment  to  the  patient.    It  is  not  uncommon  to  meet 
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Fig.  84.— Plan  of  Foetal  Circulation  (Gray's  '  Anatomy '). 

with  such  cases  in  children  a  year  or  two  old,  who  come  under  medical 
treatment  for  bronchitis,  and  in  whom  a  loud  systolic  basic  bruit  is  heard 
which  vanes  m  mtensity  according  to  the  amount  of  pulmonary  trouble 
present.    In  one  of  our  own  cases,  a  child  of  13  months,  there  was  much 
bronchitis,  anaemia,  and  oedema  ;  the  child  recovered  for  a  while,  but  died 
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of  diphtheria  nine  months  later.  The  post-mortem  showed  the  foramen 
ovale  to  be  the  size  of  a  shilling,  partly  closed  by  membranous  bands 
crossing  it ;  possibly  these  had  produced  the  bruit  heard  during  life.  The 
pulmonary  artery  was  dilated.  An  open  foramen  ovale  is  usually  present 
in  cases  where  there  is  stenosis  of  the  pulmonary  artery  or  tricuspid  orifice. 
The  murmur  produced  by  the  passage  of  blood  through  an  unclosed 
foramen  ovale  is  heard  best  at  the  base  of  the  heart  in  front,  with  a 
maximum  intensity  on  the  left_ioiijrthor  fifth  interspace  near  the  sternum. 
As  the  foramen  ovale  lies  immediately  behmdT "the  pulrhonary  valves,  it  may 
be  impossible  to  decide  at  which  orifice  a  bruit  may  be  produced.  If  the 
bruit  alters  much  in  intensity  from  time  to  time,  it  is  probably  produced  at 
the  foramen  ovale,  and  is  also  heard  well  behind.  In  position  the  foramen 
lies  at  the  posterior  aspect  of  the  heart,  on  a  level  with  the  fifth  costal 
cartilage,  where  it  joins  the  sternum,  being  behind  the  sternum  and  some- 
what to  the  right.  Posteriorly  it  lies  just  in  front  of  the  seventh  vertebra. 
There  may  be  an  open  foramen  and  yet  no  bruit  be  heard,  as,  if  there  is  no 
pulmonary  obstruction,  there  may  be  little  or  no  rush  of  blood  through  the 
orifice.  As  the  passage  of  blood  from  auricle  to  auricle  takes  place  during 
the  auricular  systole,  presumably  the  bruit  should  be  'presystolic'  in 
rhythm,  immediately  preceding  the  first  cardiac  sound.  It  can  readily  be 
understood  that  it  is  not  easy  to  distinguish  between  a  presystolic  and 
a  systolic  bruit  in  an  infant  or  young  child,  especially  if  there  is  some- 
pulmonary  trouble. 

It  is  not  uncommon  to  find  a  more  or  less  open  foramen  ovale  in  older 
children.  In  one  of  our  cases,  a  boy  of  \o\  years  who  suffered  from 
chronic  heart  disease  and  had  had  several  attacks  of  rheumatism,  we  found 
post  mortem  a  large  dilated  heart  with  a  much-thickened  pericardium,  an 
abnormally  small  aorta  only  admitting  a  little  finger,  an  open  foramen  ovale, 
and  a  thickened  and  puckered  mitral  valve. 

Patent  Ductus  Arteriosus.— The  ductus  arteriosus  remains  open  (sec 
fig.  84)  in  most  of  the  cases  of  pulmonary  and  mitral  stenosis.  A  bruit  pro- 
duced by  the  passage  of  blood  through  the  open  duct  would  be  most  likely 
heard  loudest  in  the  second  left  interspace  near  the  sternum.  According  to 
T.  Fisher,  an  'undulating  but  continuous  murmur,'  heard  over  the  second  or 
third  interspace,  is  present  when  the -duct  is  patent.  In  some  cases  a  patent 
ductur'arteriosus  and  a  more  or  less  open  foramen  ovale  are  the  onl>- 
anomalies  present.  This  was  so  in  two  cases  reported  by  J.  Thomson  and 
Drummond  ;  in  both  these  loud  murmurs  were  heard  in  the  left  second 
space  near  the  sternum  and  propagated  over  the  whole  precordial  region. 
There  was  no  cyanosis  in  either  case.  In  some  cases  there  is  an  open 
ductus  and  no  bruit  heard. 

Patent  Septum  Ventriculorum.— Unlike  the  inter-auricular  partition, 
the  septum  between  the  ventricles  becomes  complete  during  foetal  life, 
usually  during  the  third  month.  If,  however,  there  is  any  obstruction  at  the 
pulmonary  orifice,  or  any  malformation  which  renders  unequal  the  pressure 
of  blood  in  the  two  ventricles,  the  ventricular  septum  remains  incomplete 
and  allows  of  the  passage  of  blood  from  one  ventricle  to  the  other.  The 
spot  which  remains  open,  or  is  the  last  to  close  up,  is  the  so-called  '  un- 
defended spot '  at  the  base,  where  the  septum  intervenes  between  the  mitral 
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and  tricuspid  valves,  and  is  normally  the  thinnest  and  most  membranous. 
An  incomplete  septum  is  usually  associated  with  pulmonary  obstruction,  or 
is  found  in  cases  .where  the  aorta  arises  from  both  ventricles,  or  where  there 
is  transposition  of  the  great  vessels.    In  some  few  cases  it  appears  to  be  a 
primary  defect  arising  from  arrest  of  development  or  some  unknown  cause. 
In  such  cases  the  child  may  live  several  years,  the  heart  becoming  enlarged, 
more  particularly  on  account  of  the  left  ventricle  undergoing  dilatation  and 
hypertrophy  in  its  efforts  to  maintain  sufficient  tension  in  the  arteries  during 
the  systole,  while  under  the  disadvantage  of  its  contents  being  in  part  forced 
into  the  more  feebly  acting  right  ventricle.    The  murmur  produced  is  loud 
and  rough,  replacing  the  first  sound  ;  it  is  heard  loudest  over  the  lower  part 
of  the  sternum,  but  is  well  conducted  to  the  seat  of  cardiac  impulse.    It  is 
also,  if  loud,  heard  both  in  the  axilla  and  posteriorly.^ 

stenosis  of  the  Pulmonary  and  Tricuspid  Orifices. — If  an  endo- 
carditis occur  during  foetal  life,  especially  during  the  early  period,  it  is  apt 
to  affect  the  pulmonary  and  tricuspid  valves,  the  liability  of  the  valves  on  the 
left  side  being  greater  towards  the  end  of  foetal  life,  as  more  and  more  work 
is  imposed  upon  the  left  heart.    In  some  cases  a  complete  stenosis  of  the 
pulmonary  and  tricuspid  orifices  takes  place  ;  the  heart  is  trilocular.  Thus, 
in  the  case  of  an  infant  markedly  cyanotic  during  life,  but  who  lived  for  four 
months,  it  was  found  that  the  pulmonary  orifice  was  completely  closed,  the 
tricuspid  only  admitted  a  crowquill,  and  the  right  ventricle  was  contracted 
and  diminutive.     There  was  an  open  foramen  ovale,  and  the  pulmonary 
cuculation  had  been  maintained  by  an  open  ductus  arteriosus,  the  lungs 
being  thus  supplied  by  the  aorta.    In  other  cases,  where  the  stenosis  of  the 
pulrnonary  artery  is  only  partial,  the  patient  may  live  for  years  or  even  reach 
adult  life  ;  there  is  usually  an  open  foramen  ovale,  or  ductus  arteriosus,  or 
defective  interventricular  septum  ;  cyanosis  is  mostly  present,  of  a  more  or 
less  high  grade  ;  the  child  easily  gets  out  of  breath,  is  backward  in  talking 
and  getting  on  its  feet,  and  is  incapable  of  any  great  amount  of  exertion. 
The  murmur  present  is  usually  loud,  superficial,  and  rasping,  being  best 
heard  in  the  pulmonary  area,  over  the  second  left  costal  cartilage  near  the 
sternum.    The  pulmonary  second  sound  is  absent.     There  may  be  signs  of 
dilatation  of  the  right  ventricle,  such  as  epigastric  pulsation. 

This  is  the  commonest  form  of  congenital  heart  disease  found  in  children 
who  have  survived  infancy  and  eariy  childhood.  Such  children  may  live  to 
grow  up,  but  are  apt  to  suffer  from  tuberculosis  or  to  be  carried  off  by 
bronchitis  or  pneumonia.  Post-natal  endocarditis  is  sometimes  superadded 
Ihc  diagnosis  is  not  easy  betweenj)ulmonary  stenosis,  open  foramen  ovale 
and  patent  ductus  arteriosus,  without  other  lesion,  especially  as  the  bruit 
heat-d  may  result  from  the  presence  of  both  lesions.  In  pulmonary  stenosis 
there  is  more  likely  to  be  cyanosis  and  a  dHated  right  ventricle,  with  the 
murmur  confined  to,  and  heard  loudest  in  the  pulmonary  area.  Cadet  de 
L-assicourt  has  reported  a  case  where  a  bruit  was  produced  through  enlarged 
glands  pressing  on  the  pulmonary  artery. 

to  b?nTnn'  ^T"^  or  Mitral  Valve.-In  some  cases  there  appears 

to  be  a  congenital  smallness  of  the  aorta  and  arterial  system,  though  it  most 

T^i  ^T^r.l7T'l-       ^fiT  Children's  Hospital,  Pendlebury 

"83.  p.  45 .  and  Keating  and  Edwards,  Arch,  of  Pcsdiatrics ,  p.  134,  X887. 
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commonly  is  the  result  of  undergrowth,  being  secondary  to  some  other 
cardiac  lesion,  by  reason  of  which  the  arterial  system  is  imperfectly  supplied 
with  blood.  An  endocarditis  occurring  late  in  foetal  life  sometimes  affects 
the  aortic  valves,  and  an  endocarditis  may  also  occur  after  birth,  and  deform 
or  pucker  the  valves.  In  such  cases,  if  there  is  marked  obstruction  at  the 
aortic  valves,  the  ductus  arteriosus  may  remain  open,  and  some  of  the  blood 
may  pass,  as  it  does  duinng  foetal  life,  from  the  pulmonary  artery  into  the 
aorta,  without  passing  through  the  lungs  ;  the  left  ventricle  becomes  hyper- 
trophied.  When  the  stenosis  is  only  moderate,  life  may  be  prolonged  for 
many  yeai's.  Stenosis  of  the  mitral  valves  may  also  occur,  but  it  is  less 
common  than  aortic  stenosis.  In  one  of  T.  Fisher's  cases,  that  of  an  infant 
of  15  months,  the  cardiac  impulse  was  in  the  fifth  space,  just  outside  the 


Fie  8=;  -Congenital  Heart  Disease,  from  a  child  aged  19  months.    Stenosis  of  the  pulmonary 
t  ,g.  as-    ^o-^-^^^y    ^_  ^^^^^  .      pljimonary  artery  ;  c,  patent  ductus  arteriosus. 

nipple  line,  and  a  high-pitched  bruit  was  heard  over  the  whole  cardiac  area, 
but  not  behind.  The  child  was  small  and  anaemic,  but  not  cyanosed.  At 
the  i)Ost-mortem  the  heart  was  found  to  be  much  hypertrophied,  weighmg 
41  oz  •  the  mitral  orifice  was  stenosed,  being  only      of  an  inch  in  diameter. 

Transposition  of  the  Aorta  and  Pulmonary  Artery  .-This  curious 
malformation  is  not  uncommon  ;  the  foramen  ovale  and  ventricular  septum 
remain  open.  Life  is  rarely  prolonged  for  more  than  a  few  months  ;  there 
is  much  cyanosis,  but  no  bruit  is  present.  A  diagnosis  dunng  life  is  hardly 
r^nssible  Of  the  many  other  malformations  or  arrests  of  development,  sucii 
as  a  heart  consisting  of  single  auricle  and  ventricle,  or  a  three-chambered 
heart,  it  is  unnecessary  to  speak. 
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Modifications  of  the  Blood  in  Cyanosis. — Recent  investigations  by 
Vaquez,  Widal,  and  Variot  have  demonstrated  that  the  blood  in  chronic 
cyanosis  shows  marked  differences  from  normal  blood,  the  most  striking 
being  an  increase  of  the  number  of  blood  corpuscles.  In  a  recent  case 
coming  under  our  notice,  Dr.  Rayner  found  8,000,000  red  corpuscles  per 
c.  mill.  ;  often  there  is  an  excessive  haemoglobin  index.  The  blood  discs 
have  been  described  as  larger  than  normal ;  the  alkalinity  and  also  the 
density  of  the  blood  is  increased. 


Diseases  of  the  Pericardium 

In  a  few  cases  a  congenital  absence  of  pericardium  or  some  defect 
in  the  pericardium  has  been  recorded.    In  some  cases  a  hernia  or  diver- 


Fig.  86.— Same  heart  as  tig.  85.  Right  ventricle  opened,  a,  aorta  arising  from  both  ventricles  ; 
b,  pulmonary  artery,  valves  adherent,  only  admits  a  large  probe  ;  c,  incomplete  interventricular 
septum  ;  d,  tricuspid  valves. 

ticulum  has  been  present  ;  these  congenital  defects  are  of  little  practical 
interest. 

Pericarditis 

Etiology.— In  children,  as  in  adults,  the  most  important  association  of 
pericarditis  is  with  rheumatism,  acute  or  subacute,  as  it  arises  more  often 
during  a  rheumatic  attack  than  under  any  other  condition.  An  exception  to 
this,  however,  occurs,  for  in  children  under  three  years  of  age  rheumatism  is 
an  uncommon  ailment,  and  pericarditis  when  present  is  most  frequently  the 
result  of  an  extension  of  the  inflammation  from  pleuro-pneumonia  or 
empyema  or  arises  in  association  with  such  attacks.  It  is  by  no  means 
uncommon  to  hear  a  pericardial  friction  sound  during  an  attack  of  pneumonia 
m  young  children,  or  perhaps  to  cXxscow^x post  mortem  that  a  pericarditis  has 
taken  place  in  a  case  which  was  looked  upon  during  life  as  one  of  simple 
broncho-  or  pleuro-pneumonia.    In  such  cases,  if  they  recover,  a  chronic 
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pericardial  effusion,  sometimes  purulent,  may  remain  after  the  pulmonary 
lesion  has  been  recovered  from. 

Pericarditis  occasionally  occurs  during  an  attack  of  scarlet  fever,  eitlier 
associated  with  synovitis,  or  it  may  be  in  the  absence  of  any  joint  compli- 
cations. It  occurs  also  during  the  course  of  post-scarlatinal  nephritis,  as  a 
result  of  a  uraamic  condition,  and  under  such  circumstances  must  be  looked 
upon  as  of  extremely  evil  augury.  It  may  occur  during  septicaemia,  to  what- 
ever cause  this  may  be  attributed,  or  in  periostitis  and  ostitis,  and  we  have 
known  it  supervene  in  an  attack  of  influenza. 

Pericarditis  occurring  in  a  child  over  3  years  of  age  is  most  frequently 
associated  with  the  rheumatic  state.  Not  that  it  only  occurs  during  an  attack 
of  acute  rheumatism,  for  it  may  supervene  when  there  is  no  joint  pain  what- 
ever, or  when  the  joint  pain  is  slight  ;  but  it  occurs  in  a  rheumatic  individual, 
one  who  has  already  suffered  from  an  attack,  or  who  suffers  from  some  of 
the  associations  of  rheumatism,  such  as  chorea,  erythema  nodosum,  or  endo- 
carditis. Pericarditis  is  apt  to  crop  up  in  an  unexpected  and  unexplained 
manner,  and  it  should  be  carefully  looked  for  whenever  indefinite  precordial 
or  epigastric  pain  is  complained  of  It  must  be  borne  in  mind  that,  like 
pleurisy,  it  occurs  in  an  extremely  mild  form  ;  a  pericardial  rub  may  be  heard 
unexpectedly  in  the  absence  of  any  definite  symptoms  in  children  who  are 
going  about  and  make  no  complaint  of  pain  or  dyspnoea.  These  attacks 
pass  away,  and  presumably  leave  more  or  less  of  adhesions  between  the 
visceral  and  parietal  layers  of  the  pericardium.  Does  pericarditis  recur? 
No  doubt  it  does,  in  spite  of  fibroid  adhesions  and  damage  to  the  serous 
layer  by  former  attacks. 

Cases  of  pericarditis  occurring  during  foetal  life  have  been  recorded  by 
Billard,  Bednar,  and  others.  It  also  occurs  in  the  septicaemia  of  the  newly 
born,  secondary  to  an  inflammatory  condition  of  the  cord. 

Symptoms. — The  subjective  symptoms  are  usually  ill  defined,  especially 
in  young  children,  and  are  of  comparatively  little  importance  as  helps  to 
diagnosis.  The  signs  and  symptoms  mostly  to  be  relied  on  are:  (1)  The 
presence  of  a  pericai'dial  friction  sound.  (2)  An  increased  area  of  cardiac 
dulness  proportionate  to  the  effusion  present.  (3)  The  disappearance  of  the 
apex  beat,  or  the  position  of  the  apex  beat  is  raised  and  its  area  extended. 
(4)  There  is  heart  pain  and  perhaps  tenderness  on  pressure  over  the  cardiac 
region.  A  pericardial  friction  sound  can  hardly  be  overlooked  if  carefully 
listened  for,  and  is  not  likely  to  be  mistaken  for  valvular  murmurs,  evcept, 
perhaps,  in  the  case  of  infants  the  subject  of  congenital  heart  disease,  the 
murmur  in  such  cases  being  often  harsh  and  superficial.  It  must  not  be  for- 
gotten that  the  presence  of  a  friction  sound  is  not  incompatible  with  a  large 
amount  of  effusion  into  the  pericardial  sac.  It  mostly,  however,  disappears 
as  effusion  takes  place,  and  reappears  as  the  liquid  becomes  absorbed. 
As  effusion  takes  place  into  the  sac,  the  area  of  cardiac  dulness  is  neces- 
sarily increased  in  proportion  to  the  amount  of  fluid  present.  The  peri- 
cardium of  a  healthy  child  (age  6-9  years)  when  fully  distended  contains, 
according  to  Sibson,  about  6  oz.,^  but  much  larger  quantities  than  this  are 

1  In  cnlnrged  hearts  at  this  a^e,  tliu  pericardium  may  contain  two  or  lliree  times  this 
amount. 
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often  present :  the  effect  of  the  distension  of  the  sac  with  fluid  is  to  increase 
the  cardiac  dulness  laterally,  and  in  an  upward  direction,  the  lungs,  especially 
the  left,  being  pushed  on  one  side,  so  that  the  dulness"  extends  to  the  second 
left  costal  cartilage,  or  even  as  high  as  the  clavicle,  and  over  a  corresponding 
portion  of  the  sternum.  In  lesser  effusions  the  fluid  tends  to  accumulate  in 
the  lowest  part,  and  so  modifies  the  dulness  in  a  lateral  direction.  The 
cardiac  impulse  disappears  and  the  sounds  become  faint  if  the  effusion  is 
large,  as  a  layer  of  fluid  is  interposed  between  the  heart  and  the  chest  walls. 
Instead  of  the  apex  beat  disappearing,  it  may  be  diffused  and  raised  so  as  to 
be  palpable  or  visible  in  the  third  and  fourth  spaces,  as  pointed  out  by 
Sibson.  Pericarditis  may  take  place  without  any  complaint  of  pain  on 
the  part  of  the  patient,  and  hence  may  be  easily  overlooked  in  a  mild  case. 
In  severe  cases  the  pain  is  referred  to  the  cardiac  region,  and  pressure  with 
the  fingers  or  stethoscope  causes  pain. 

The  discovery  of  a  friction  sound  is  usually  the  first  thing  to  call  atten- 
tion to  the  attack.  There  may  be  only  a  slight  rub  or  a  loud  grating 
sound  heard  all  over  the  chest.  At  this  stage,  where  there  is  no  fluid  present, 
presuming  there  is  no  valvular  disease  or  dilatation,  there  is  no,  or  but  little, 
dyspnoea,  probably  more  or  less  pain  in  the  chest,  quickened  pulse,  and 

moderate  fever.    The  amount  of  fever  present  is  variable,  seldom  very  high  

101°  F.  to  103°  F.  in  a  severe  case  ;  the  temperature  usually  falls  by  lysis 
towards  the  end  of  the  week.    The  rub  may  disappear  in  a  few  days  in  con- 
sequence of  adhesions  being  formed.   On  the  other  hand,  the  friction  sounds 
may  entirely  or  in  part  disappear  in  consequence  of  effusion  taking  place  ; 
as  the  effusion  increases  dyspnoea  becomes  more  marked  :  at  first  it  is 
slight,  but  if  the  effusion  becomes  large  the  dyspnoea  increases,  coming  on 
m  paroxysms  accompanied  by  cyanosis,  and  there  is  perhaps  a  small, 
irregular  pulse.     It  must  not  be  forgotten  that  a  considerable  effusion 
may  be  present  and  yet  a  loud  friction  sound  be  heard  caused  by  a  small 
portion  of  the  roughened  layers  of  pericardium  coming  in  contact.  Death 
may  be  sudden  at  this  stage,  especially  in  those  cases  where  pericarditis 
supervenes  on  old  heart  mischief,  and  the  cardiac  walls  have  become  degener- 
ated.   In  other  cases  the  fluid  is  gradually  absorbed,  the  friction  is  again 
heard  more  or  less  mtensely,  and  finally  disappears  as  adhesion  takes  place 
No  mflammatory  affection  differs  more  in  intensity  than  rheumatic  peri- 
carditis.   There  is  little  doubt  that  slight  attacks  occur  which  are  over- 
looked, for  a  pericardial  friction  sound  is  heard  at  times  when  least  expected 
and  disappears  again  without  producing  any  symptoms  of  importance  or 
without  the  child  having  been  ill,  or  it  may  be  discovered  during  an  inter- 
current attack  of  scarlet  fever  or  pneumonia.    On  the  other  hand,  acute 
pericarditis,  or  '  acute  carditis,'  as  Dr.  Sturges  has  called  it,  is  a  severe  and 
dangerous  affection,  especially  when  it  supervenes  in  patients  whose  mitral 
valves  have  been  damaged  by  attacks  of  endocarditis,  and  dilatation  of  the 
heart  cavities  has  occurred.    The  damaged  heart  has,  when  surrounded  bv 
lymph  and  fluid,  to  struggle  with  an  increased  load,  and  no  wonder  the 
prominent  feature  of  the  attack  is  cardiac  failure.    In  these  severe  cases 
there  is  a  quickened  and  perhaps  irregular  and  intermittent  pulse  orthopnoea 
vomiting,  with  an  anxious  and  worn  expressioa  of  face.    In  the  wwst  cases' 
when  the  effusion  of  fluid  is  great,  the  patient  has  an  ashen  01  cyl^SicTook 
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he  sits  up  in  bed  leaning  forward,  and  bringing  all  the  extra  muscles  of 
respiration  into  play  in  the  struggle  for  breath.  Oedema  of  the  extremities, 
ascites,  and  pleural  effusion  may  be  present. 

In  the  slighter  cases  of  pericarditis,  loose  adhesions  or  attachments  may 
take  place  between  the  two  layers  of  the  pericardium.  The  result  of  a  single 
attack  may  be  unimportant,  but  if  there  are  repeated  attacks,  and  they  are 
severe,  tough  and  thick  adhesions  are  formed.  The  heart  is  thus  surrounded 
by  a  thick  fibrous  coat,  perhaps  one-eighth  to  a  c[uarter  of  an  inch  in  thick- 
ness, which  clogs  and  impedes  the  systole  of  the  ventricles.  Gradual  dila- 
tation of  all  the  cavities  takes  place,  with  thinning  of  their  walls.  This 
condition  of  things  is  naturally  made  worse  by  an  endocarditis,  which 
thickens  and  deforms  the  mitral  and  perhaps  the  tricuspid  valves.  Thus,  as 
an  illustration  of  these  results,  we  may  refer  to  the  following  case  :  A  girl  of 
12  years,  who  had  suffered  from  chronic  heart  disease  for  some  years  ;  at 
the  post-mortem  the  heart  with  the  attached  pericardium  and  containing 
clot  weighed  22  oz.,  the  pericardium  was  thick  and  adherent  and  leathery, 
all  the  cavities  were  dilated,  the  mitral  valve  had  suffered  from  old  and 
recent  endocarditis,  the  tricuspid  orifice  and  the  pulmonary  artery  were 
abnormally  wide,  the  aorta  was  small,  just  admitting  the  little  finger,  and 
indeed  the  aorta  and  its  branches  were  no  larger  than  those  of  a  child  of 
3  years.  No  doubt  in  this  case  the  aorta  had  failed  to  develop  normally 
on  account  of  the  small  amount  of  blood  which  passed  through  it.  In  these 
cases  it  is  possible  that  the  dilatation  is  really  an  acute  and  rapid  process 
occurring  during  attacks  of  rheumatism,  and  not  entirely  the  result  of  an 
adherent  and  thickened  pericardium. 

There  can  be  little  doubt,  as  both  Dr.  O.  Sturges  and  more  recently 
Dr.  D.  B.  Lees  have  pointed  out,  that  what  often  passes  as  pericarditis  is  in 
reaUty  acute  carditis  or  myocarditis— that  is,  the  changes  are  not  confined 
to  the  pericardium,  but  the  muscles  of  the  heart  walls  may  suffer  severely 
from  the  effects  of  the  rheumatic  toxins,  and,  as  a  consequence,  the  muscular 
walls  are  weakened  and  the  cardiac  cavities  become  dilated.  This  dilatation 
is  an  active  process  in  acute  cases,  and  is  not  dependent  upon  mitral  regur- 
gitation, the  result  of  endocarditis.  Dr.  Lees  also  points  out  that  acute 
dilatation  may  take  place  during  a  rheumatic  attack  without  the  assistance 
of  pericarditis,  though  it  is  much  more  pronounced  if  pericarditis  is  present. 
A  first  attack  of  rheumatism  may  lead  to  an  acute  dilatation  of  the  heart  if 
the  attack  is  a  sharp  one,  and  if  it  does  not  prove  fatal  it  may  leave  a  much- 
dilated  condition  and  perhaps  adherent  pericardium. 

An  effusion  into  the  pericardium,  like  an  effusion  into  the  pleural  cavity, 
may  be  chronic.  It  sometimes  happens,  as  we  have  already  pointed  out, 
especially  in  young  children,  that  a  pericardial  and  pleural  effusion  takes 
place,  the  latter  becomes  absorbed,  and  adhesions  form  while  the  peri- 
cardium remains  distended  with  fluid.  If  the  child  is  seen  for  the  first  time 
when  this  has  occurred,  an  error  in  diagnosis  is  very  easy,  as  the  dulness 
caused  by  a  distended  pericardium  shades  away  into  the  impaired  resonance 
given  by  a  compressed  and  adherent  left  lung.  We  have  several  times  seen 
in  young  children  fluid  aspirated  from  the  pericardium  by  a  needle  passed 
into  the  axilla,  when  it  was  believed  the  fluid  was  being  drawn  from  the  let 
pleural  cavity.    In  these  cases,  it  was  found  at  xh^ post-mortem  examination 
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the  needle  had  passed  through  the  compressed  left  lung  and  entered  the 
distended  pericardium. 

A  chronic  pericardial  effusion  is  sometimes  present  in  tuberculous  sub- 
jects, after  the  manner  of  a  peritoneal  effusion  :  this  may  be  of  long 
standing,  and  the  diagnosis  may  be  difficult,  as  the  effusion  may  be 
associated  with  a  mediastinitis  and  may  suggest  the  presence  of  mediastinal 
tumour.    It  was  so  in  the  following  case  : 

Chronic  Pericarditis  and  Peritonitis,  Contracted  Mitral,  General  Miliary  Tuber- 
culosis.— John  Hy.  P.,  aged  7  years.  Mother  states  he  has  always  been  a  healthy  boy  till 
four  months  ago,  when  he  had  bronchitis  ;  has  been  wasting  ever  since  ;  his  belly  has 
been  swelling  since.  Admitted  August  27,  1885.  Is  an  anEemic,  flabby  boy,  with  dis- 
tended abdomen,  evidently  containing  much  peritoneal  fluid;  right  side  of  chest  is 
normal ;  the  left  is  quite  dull  in  front,  reaching  to  the  clavicle  above,  and  shading  away 
in  the  stomach  resonance  and  a.xilla,  which  is  also  resonant  ;  the  whole  cardiac  area 
is  included  in  the  dull  area,  the  dulness  extends  to  the  right  just  beyond  the  right  sternal 
line ;  posteriorly  the  percussion  note  is  normal ;  over  the  dull  area  there  is  bronchial 
breathing  both  with  e.x-  and  inspiration  ;  there  are  no  moist  sounds  ;  the  cardiac  impulse 
is  not  visible  or  palpable  ;  cardiac  sounds  normal ;  the  veins  on  the  chest  are  enlarged  and 
tortuous ;  there  is  marked  ascites ;  the  liver  is  enlarged ;  the  spleen  not  felt ;  urine  not 
albuminous.  September  24. — Boy  continues  much  in  same  state;  less  ascites;  the 
temperature  continues  normal  or  subnormal ;  he  does  not  appear  ill  or  in  any  way  un- 
comfortable ;  the  glands  in  the  neck  under  the  jaw  are  enlarging.  November  11. — Went 
home  for  a  while.  Readmitted  December  10,  1886.  Has  been  fairly  well  at  home,  except 
he  has  bad  cough  and  his  belly  has  swollen  more  ;  physical  signs  in  chest  much  the 
same;  there  is,  however,  more  dyspnoea  ;  the  face  has  a  bluish  tinge,  and  the  superficial 
veins  on  chest  more  distended  ;  exploration  of  chest  in  dull  area  with  a  hypodermic 
syringe  ;  some  straw-coloured  coagulable  fluid  like  serum  was  withdrawn.  January  22.— 
Has  been  getting  worse  for  some  weeks  past ;  temperature  has  since  December  13  been 
99°-ioiO-i03° ;  the  physical  signs  have  not  materially  altered,  except  there  is  some 
impaired  resonance  now  at  base  of  left  lung  behind.  January  24.— Has  been  vomiting  ; 
pulse  96  ;  irregular  and  intermittent ;  temperature  98°-io20.  January  25.— Continues  to 
vomit  ;  the  ascites  has  much  diminished.  Died  January  ■2-j.— Post-mortem.— ?>oxvi^ 
emaciation  ;  some  bulging  over  cardiac  area ;  on  opening  chest  it  is  seen  the  pericardium 
is  distended,  pushing  the  left  lung  away  to  the  left  out  of  sight,  the  edge  of  the  right  lung 
partly  overlapping  pericardium  ;  there  is  a  complete  matting  together  of  the  pericardium 
and  mediastinal  glands  with  excess  of  fibre  tissue  ;  the  mediastinal  glands  are  enlarged, 
contaming  miliary  tubercle ;  some  are  shrunken  and  pigmented  ;  the  right  lung  is  normal ; 
the  left  is  compressed,  surrounded  by  old  adhesions  and  recent  miliary  tubercle ;  on 
section  it  is  condensed  ;  recent  pulmonary  apoplexy  ;  the  pericardium  is  adherent  to  the 
parts  around  ;  on  cutting  into  it  its  walls  are  nearly  ^  inch  thick,  it  contains  2  or  3  oz.  of 
serum  and  much  loose  granular  lymph;  heart  somewhat  small,  lymph  on  the  surface- 
mitral  valve  only  admits  forefinger;  tricuspid,  2^  fingers  ;  edges  of  mitral  valve  hard  and 
sclerotic  ;  left  auricle  wall  thickened  ;  left  ventricle  cavity  small ;  right  ventricle  dilated  • 
a  few  ounces  of  fluid  m  peritoneum ;  omentum  indurated,  covered  with  recent  miliary 
tubercles;  large  and  small  intestines  covered  with  miliary  tubercles ;  no  ulcers  internally  ■ 
liver  adherent  to  the  diaphragm  and  covered  with  miliary  tubercles  ;  section  fatty  ■  kidneys' 
a  few  cheesy  tubercles ;  spleen  normal ;  brain,  lymph  in  Sylvian  fissures,  around  cere- 
bellum, and  in  interpeduncular  space  ;  fluid  in  ventricles  ;  tubercle  on  the  vessels 
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the  pus  may  find  its  way  to  the  surface  after  the  fashion  of  an  empyema  : 
this  happened  in  one  of  our  own  cases,  a  child  of  18  months,  the  abscess 
pomting  near  the  tip  of  the  sternum  ;  after  the  abscess  was  opened  the  child 
aied  of  exhaustion,  and  the  diagnosis  was  verified  post  ifiortem.  In  such 
cases  there  is  difficulty  in  deciding  as  to  the  origin  of  the  pus,  as  to  whether 
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the  abscess  is  a  colleclion  of  pus  (inding  its  way  out  from  the  mediastinum 
or  from  the  pericardium.  A  collection  of  pus  in  the  pericardium  is  most 
likely  to  be  overlooked  in  an  infant  or  young  child,  just  as  a  localised 
empyema  is  sometimes  found  for  the  first  time  on  the  post-moricm  table. 
There  is  perhaps  during  life  a  somewhat  extended  area  of  dulness  over  th( 
heart  encroaching  on  the  left  axillary  region,  which  has  not  attracted  much 
attention  during  life.  The  infant  wastes  and  is  perhaps  thought  to  bi 
tuberculous  ;  at  the  post-mortem  the  pericardium  is  found  full  of  pus  and 
lymph. 

Complications. — In  rheumatic  pericarditis,  endocarditis  is  exceedingly 
likely  to  occur  during  the  attack.  Pleurisy  or  pleuro-pneumonia  may  be 
present  ;  more  rarely  peritonitis  and  meningitis. 

Diagnosis. — A  pericardial  friction  sound  is  not  likely  to  be  confounded 
with  anything  else,  unless,  perhaps,  it  is  an  exo-cardiac  sound,  such  as  is  pro- 
duced by  the  external  surface  of  the  pericardium  rubbing  against  a  roughened 
pleura  ;  but  this  latter  is  heard  only,  or  at  any  rate  more  loudly,  during 
inspiration.  The  difficulty  most  likely  to  occur  is,  in  a  case  in  which  there 
is  admittedly  old  cardiac  mischief,  to  distinguish  between  dulness  due  to  the 
presence  of  fluid  and  that  due  to  a  dilated  heart.  To  anyone  who  has  care- 
fully watched  a  case  from  the  commencement  of  the  heart  disease  this  diffi- 
culty may  be  small  ;  but  in  cases  which  are  suffering  from  great  dyspnoea  and 
distress,  in  which  pericarditis  and  dilated  ventricles  exist  together,  it  is  often 
difficult  to  decide  when  the  child  is  seen  for  the  first  time  what  amount  of  fluid 
is  present  and  what  share  it  takes  in  the  production  of  the  cardiac  distress.  It 
must  be  borne  in  mind  that  if  the  amount  of  fluid  is  excessive,  there  is 
dulness  as  high  as  the  left  second  intercostal  space.  In  a  large  dilated  heart 
there  will  be  bulging  of  the  chest  walls,  and  an  extended  area  of  pulsation 
in  part  outside  the  left  nipple  line.  It  has  been  pointed  out  by  several 
writers  (Rotch,  Dickenson)  that  dulness  extending  to  the  right  fifth  inter- 
space is  probably  due  to  fluid  ;  this,  however,  is  not  by  any  means  always 
the  case,  but  may  be  due  to  dilated  right  heart. 


Endocarditis 


Inflammation  of  the  membrane  lining  the  heart,  more  especially  that 
part  which  covers  the  valves,  occurs  at  all  periods  of  life.  It  may  attack  the 
foetus  and  then  usually  affects  the  pulmonary  or  tricuspid  valves  ;  but  if  it 
occur  in  the  last  few  weeks  of  fcetal  life  it  may  affect  the  mitral  and  aortic 
valves.  It  may  also  occur  during  the  two^or  three^years  succeeding  birtli  : 
it  is,  however,  less  common  at  this  period  than  later,  thougli  it  is  probably 
often  overiooked.  It  is  common  during  the  later jDeriod^of  childhood  and 
youth.  Like  pericarditis,  its  usual  association  is  with  the  rheumatic  state, 
not  that  there  is  necessarily  marked  tenderness  of  the  joints  and  high  fever, 
but  the  patient  exhibits  some  of  the  symptoms  or  associations  of  rheumatism, 
such  as  chorea,  or  erythema  nodosum,  or  he  has  suffered  from-  undoubted 
joint  troubles  in  the  past.  During  an  attack  of  rheumatism,  children  are 
especially  prone  to  suff^er  from  endocarditis,  and  the  proportion  of  those  who 
do  suff-er  is  greater  than  in  the  case  of  adults,  being  in  the  case  of  children 
perhaps  75-80  per  cent.  ;  in  adults  the  proportion  must  be  far  less  than  this. 
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Endocarditis  also  occurs  in  scarlatinal  synovitis  ;  the  heart  does  not,  however, 
so  often  suffer  here  as  in  simple  rheumatism.  In  nephritis,  in  pyjemia,  and 
during  attacks  of  any  of  the  zymotic  fevers,  especially  diphtheria,  endocarditis 
may  occur.  In  all  febrile  conditions  a  difficulty  may  arise  in  the  diagnosis, 
in  distinguishing  murmurs  due  to  organic  disease  from  hicmic  murmurs. 
During  fever  the  circulation  is  disturbed  and  the  cardiac  beats  increase  in 
number,  the  first  cardiac  sound  being  wanting  in  sharpness,  or  there  may 
be  a  '  murmurish '  sound  heard  ;  if  this  disappears  during  convalescence  we 
are  hardly  justified  in  saying  that  an  endocarditis  has  existed.  That  endo- 
carditis does  occur  at  times  during  an  attack  of  scarlet  fever  or  during  con- 
valescence is  certain  ;  it  is,  however,  rare  to  find  the  valves  affected  in  a  fatal 
case  of  scarlet  fever. 

Malignant  or  ulcerative  endocarditis  arises  in  some  instances  in  connec- 
tion with  the  rheumatic  state,  being  engrafted  on  to  an  ordinary  rheumatic 
endocarditis  ;  it  occurs  in  connection  with  acute  nephritis,  suppurative  peri- 
ostitis and  osteomyelitis.    It  appears  sometimes  to  follow  scarlet  fever 
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Kecent  observations  have  shown  the  presence  ot  septic  micro-organisms 
ach  as  streptococci,  staphylococci,  and  Frankel's  pneumonia  diplococci  on 
ihe  valves  m  malignant  endocarditis,  and  it  would  appear  as  if  a  simple 
endocarditis  afforded  a  suitable  soil  for  the  development  of  these  pyog^n  c 
micro-organisms.  We  have  several  times  got  cultivations  of  streptococci 
on^gelatine  from  blood  drawn  from  the  finger  in  cases  of  malignanTendo 

are  not  disdnJZ  °  rl"'"''  ^"f  ^"^^     ^^curs  during  rheumatism, 
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upon  which  any  reliance  can  be  placed  is  the  presence  of  a  bruii :  it  is  ce^ 

r'        ^"^^'^''^'-d'^i^  "^^y  e^^ist  without  a  bruit  being  presen  It 
ome  imes  happens  that  during  an  attack  of  rheumatism  or  chore!  he  n^o 
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affected,  a  murmur  being  heard  which  replaces  or  accompanies  the  first 
sound  at  the  apex.  Dr.  O.  Sturges  points  out  that  in  some  cases  a  faint 
murmur  heard  at  the  top  of  the  cnsiform  cartilage,  indicating  regurgitation 
at  the  tricuspid  orifice,  precedes  the  mitral  bruit,  the  tricuspid  regurgitation 
being  due  to  back  pressure  through  the  lungs.  The  constitutional  disturbanc  i 
is  but  slight,  or  at  least  it  is  impossible  to  separate  the  symptoms  produced 
by  the  endocarditis  from  those  produced  by  the  rheumatism.  When  a  re- 
current attack  of  endocarditis  takes  place  in  a  case  of  old  heart  disease,  where 
there  is  mitral  regurgitation  and  a  bruit  present,  it  is  rarely  possible  to  make 
a  definite  diagnosis. 

When  the  endocarditis  is  of  the  mahgnant  or  'ulcerative'  variety,  the 
constitutional  symptoms  are  usually  much  more  marked,  and  are  those  of 
septiceemia  engrafted  on  to  heart  disease.  It  may  supervene  in  a  subject 
already  suffering  from  rheumatic  heart  disease,  post-scarlatinal  nephritis,  or 
periostitis.  In  some  cases  the  symptoms  are  very  like  those  of  acute  tuber- 
culosis, and  in  one  case  which  came  under  our  notice  a  death  certificate  to 
that  effect  was  given,  a  subsequent  post-mortem  showing  the  real  nature  of 
the  disease  to  be  acute  endocarditis.  In  such  cases  the  bruit  may  be  of  a 
musical  character  and  accompanied  by  a  thrill  ;  the  aortic  valves  may  also 
be  affected  and  be  the  seat  of  a  bruit.  There  is  usually  precordial  pain,  often 
pain  in  the  left  shoulder  ;  a  hectic  temperature  rising  to  103°  or  104°  in  the 
evening  and  falling  in  the  morning,  an  enlargement  and  often  tenderness  of 
the  spleen.  The  urine  is  usually  albuminous,  often  highly  so.  There  may 
be  joint  pain  and  some  of  the  phenomena  of  embolism.  In  one  of  our  own 
leases  there  was  aneurism  due  to  embolism  of  the  middle  cerebral  artery  ;  in 
;  another  embohsm  of  the  lenticular-striate  artery. 

In  any  case  of  undoubted  heart  disease  with  intermittent  pyrexia,  mali;^- 
'nant  endocarditis  should  be  suspected,  especially  if  there  is  enlargement  of 
the  spleen  and  albuminuria.  The  aortic,  tricuspid,  and  pulmonary  valves 
are  often  affected  in  malignant  endocarditis  ;  the  fact  that  an  aortic  bruit  is 
heard  in  a  case  of  acute  cardiac  disease  may  help  us  to  decide  m  favour  of 
malignant  endocarditis.  The  following  case  of  malignant  endocarditis  may 
be  taken  as  an  example  : 

Malignant  Endocarditis— Embolism  of  Brain  and  Spleen.— ^2X2.\x  E.  C. ,  aged  11  years. 
Mother  has  had  rheumatic  fever.  Four  children  have  died  of  wasting  and  convulsions. 
Last  Christmas  child  had  chorea  for  three  months  and  also  rheumatism  A  month  ^^o 
child  complained  of  pains  in  limbs.  She  has  a  cough  and  is  short  of  breath  but  has 
been  going  to  school  up  to  a  fortnight  ago.  Admitted  August  20,  1891.  Hcart.-hv^  ^ 
beat  in  sixth  space,  outside  nipple  line,  no  thrill,  musical  systolic  murmur  at  apex  dc-.> 
not  replace  the  first  sound  ;  second  sound  accentuated,  no  bruit.  Lungs,  normal.  Uru.  , 
trace  of  albumen.  August  sy.-Child  has  improved.  There  is  a  presystolic  as  well  as 
svstolic  bruit;  slight  presystohc  thrill.  Temperature  goes  to  100°  at  night.  ^M - 
tember  9. -No  presystolic  murmur  now  ;  rough  systolic  at  the  apex  wel  conducted  11.  .. 
Sla  Tempe.-atu4  99°  to  ^03°.  At  7  P.M.  last  night  child  complained  o  pain  in  r^ 
arm  and  leg.  An  examination  this  morning  shows  complete  hemiplegia,  he  '-ight  ai  n 
and  leg  a,  e'pai-alysed  ;  there  is  also  facial  paralysis  of  the  same  side  je.  <  dmi.nis  ed  ^ 

nKntar  reeex  present;  slight  cedema  of  right  eyelid  ;  hemi-anaesthesiao  the  same  side 
S  :;ot^unconscious  ';  to.^ue  protruded  to  right ;  speech  i-^'-^^-^ -^^^^^'^^^j'^^^J 
loss  of  memory  for  words  ;  she  will  give  the  names  of  common  objects  ,  no  opUc  "euriu.  . 
soleen  Tuch  enlarged,  n^  albumen.    November  24. -Patient  has  been  getting  we.nker 
^ince  lasT  note  and  mo;e  anemic,  her  face  becoming  quite  pallid.  Temperature  has  va.  icd 
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from  99°  to  103° ;  the  paralysis  is  much  the  same,  except  that  contracture  has  become 
more  marked  during  the  last  few  weeks,  and  the  knee  jerk  more  pronounced.  Early  on 
the  morning  of  November  24  she  became  unconscious,  the  breathing  stertorous  ;  she 
lingered  a  few  hours  in  this  state  and  then  sank.  Post-7nortem. — Lungs. — Both  lungs 
studded  with  pale  infarcts,  hypostatic  pneumonia  at  bases  of  both  lungs.  Heart. — Much 
enlarged,  extending  from  nipple  to  nipple  ;  some  two  ounces  of  fluid  in  the  pericardium  ; 
no  pericarditis.  Left  ventricle  dilated  and  containing  much  dark  clot ;  mitral  valve 
covered  with  large  warty  granulations  which  can  be  readily  detached  ;  posterior  surface 
of  left  auricle  is  the  seat  of  numerous  granulations  ;  there  is  also  a  small  patch  on  the 
surface  of  the  ventricle,  where  there  has  been  friction  or  where  a  flap  of  the  mitral  valve 
has  impinged.  All  other  valves  are  normal.  Z^Wr.— Congested,  nutmeg,  and  much 
enlarged.  Kidneys.— kidney  contains  an  infarct  of  some  standing;  left  also. 
Spleen.— Very  large  ;  contains  two  large  infarcts.  Brain.— Bra.\n  appears  firm  and 
healthy.  There  is  an  embolus  at  the  junction  of  middle  and  anterior  cerebral  arteries 
on  the  right  side ;  there  has  evidently  been  embolism  of  one  of  the  branches  of  the  middle 
cerebral  of  the  left  side  in  the  Sylvian  fissure,  as  it  is  white  and  apparently  plugged. 
Making  horizontal  sections  through  the  brain,  the  first  section  shows  some  surface  soften- 
ing of  the  left  ascending  parietal  convolution.  Section  made  through  the  roof  of  the 
lateral  ventricle  shows  softening  of  the  convolutions  of  the  island  of  Reil  and  caudate 
nucleus.  Section  through  internal  capsule  shows  a  patch  of  softening  involving  the 
lenticular-striate  artery,  which  is  plugged  with  clot  and  impervious.  The  softened  parts  are 
of  a  rusty  colour.  The  hemiplegia  was  no  doubt  due  to  an  embolus  in  the  left  lenticular- 
striate  artery,  and  the  softening  on  the  surface  to  embolism  of  branch  of  left  middle 
cerebral  (see  fig.  120). 

There  are  other  cases  of  acute  eifdocarditis,  however,  which  end  in 
recovery  at  any  rate  for  a  time.  We  have  seen  several  cases,  where  there 
has  been  pyrexia  of  an  intermittent  type  for  many  months,  gradually 
miprove,  and  finally  the  temperature  has  become  normal ;  they  were  able  to 
get  about  and  appeared  quite  well,  but  doubtless  had  damaged  mitral  valves. 

Chronic  Heart  Disease 

The  immediate  result  of  endocarditis  is  to  cause  a  swelling  and  roughness 
of  the  endocardium  which  prevents  the  complete  closure  of  the  valves  and 
thus  allows  of  regurgitation  (see  fig.  88)  ;  puckering  and  thickening  of  the 
valves  take  place  as  time  goes  on,  especially  if  there  are  recurrent  attacks,    %    /-  / 
and  the  valves  become  permanently  damaged.    In  children  it  is  the  mitral 
which  almost  constantly  suffers.    In  some  chronic  cases  the  valves  become 
adherem^tjheir  edges,  and  thus  stenosis  is  produced.    Gradually  other 
and  compensatory  changes  take  place  ;  if  the  regurgitation  occurs  at  the 
mitral  onfice,  the  left  ventricle  gradually  dilates  and  becomes  hypertrophied 
At  hrst  the  compensatory  changes  which  take  place  are  sufficient  to  prevent 
'  the  patient  from  feeling  any  inconvenience,  and  both  he  and  his  friends  may 
be  Ignorant  of  the  existence  of  valvular  disease  ;  but  sooner  or  later  dyspnoea 
th.?- 1-  I"  1^^^^^^^^  pain  are  complained  of,  which  direct  attention  to 
theTieart.    Sucirpalienls-ofteii  suffer  from  bronchitis-a  result  of  the  con- 
stant congestion  of  the  lungs  which  is  present  in  mitral  regurgitation.    If  a 
physical  examination  of  the  heart  is  made  at  this  period,  a  bruit  is  detected, 

■  the^trfic  snnT    '  ^^e  pulmonary  valves  is  accentuated,  while 

■  the  ninn le  r  H  1^^  'P'"  ^'^"^^^         ^'^uated  outside 

to  the  H^h        ^  "^"'"f'- '  '"'^'""^^^  l^ft  ^'^d  frequently  also 

ge  teY'ste  'Vth/f  ''"f"''  "  ^'^"^^^  °"  account  of  the  con- 

gested state  of  the  lungs.    In  some  cases  the  heart  becomes  enormously 
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enlarged,  so  that  the  area  of  cardiac  dulness  extends  from  nipple  to  nipple 
and  the  apex  beat  occupies  perhaps  the  fifth,  sixth,  and  seventh  spaces  outside 
he  mpple  hne,  vvh.le  the  whole  of  the  precordial  region  is  bulged  forward 
by  the  hypertroph.ed  heart.  Often  the  left  bronchus  is  pressed  upon  and  the 
lower  lobe  of  the  lung  becomes  collapsed.  During  the  last  stages,  which 
may  be  short  or  prolonged  intermittently  for  many  months  or  even  years 
the  liver  becomes  congested  and  enlarged,  there  is  albuminuria  from  con- 
gested kidneys,  while  the  belly,  scrotum,  and  legs  become  dropsical. 
Attacks  of  dyspnoea  with  pain  resembling  angina  pectoris  are  not  un- 
common towards  the  last.  Such  cases  may  be  very  chronic,  and  even 
repeated  attacks  accompanied  by  much  orthopnoea,  cardiac  distress,  bron- 


Fig.  88.— Acute  Endocarditis  of  Mitral  Valves  in  a  case  of  Chorea. 
(See  P'atal  Case  of  Chorea.) 

chitis,  and  dropsy  may  be  recovered  from  and  the  patient  once  more  be 
patched  up.  In  such  cases,  however,  probably  no  fresh  endocarditis  occurs, 
and  the  attack  is  due  more  to  the  engorged  state  of  the  lungs  and  a 
temporarily  overworked  heart,  the  latter  recovering  by  rest  in  bed,  and  the 
symptoms  disappearing  as  the  bronchitis  passes  off.  Should,  however,  peri- 
carditis occur  in  a  case  of  old-standing  heart  disease,  the  end  is  not  far  off, 
as  the  muscle  becomes  damaged  and  further  work  is  imposed  on  an  already 
burdened  heart. 

In  order  to  illustrate  the  lesions  most  commonly  found  in  chronic  heart 
disease  in  children,  we  have  analysed  the  results  of  forty-one  post-mortems 
made  at  the  Children's  Hospital,  Manchester,  during  the  last  few  years,  on 
patients  who  have  been  under  the  care  of  our  colleague  Dr.  Hutton  or  one 
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of  ourselves.  The  youngest  was  3  years  and  8  months  at  the  time  of 
death,  and  the  oldest  14  years.  With  one  exception  all  died  from  the 
results  of  chronic  heart  disease-that  is,  the  heart  disease  was  primary, 
those  cases  dying  with  pericarditis  or  endocarditis  accompanying  septicemia 
or  other  fatal  disease  being  excluded.  They  may  be  divided  into  the  follow- 
ing groups : 

1.  Malignant  'ulcerative'   endocarditis  with  embolisms 

in  various  organs.    Pericarditis  mostly  absent        .       .      5  cases 

2.  Acute  pericarditis  occurring  in  a  heart  already  more 

or  less  dilated  from  the  effects  of  mitral  disease,  and 
perhaps  old  pericarditis.  Recent  endocarditis  mostly 
slight,  coincident  with  the  pericarditis     .  ^°  cases 

3.  Adherent  pericardium.— Former  attacks  of  pericarditis 

which  had  given  rise  to  thick  leathery  adhesions  around 
the  heart,  and  in  connection  with  old  mitral  disease 
had  given  rise  to  extensive  dilatation  and  gradual  heart 
failure.  A  small  aorta  usually  present  and  dilated 
pulmonary  artery  :  mostly  bronchitis  and  hypostatic 
congestion  of  the  lungs  10  cases 

4.  Cbronic     valvular    disease    without    pericarditis. — 

Mitral   incompetency,    dilatation  of   both  ventricles, 
bronchitis  and  hypostatic  congestion  of  the  lungs   .       .     6  cases 

In  the  above  forty-one  cases  the  pericardium  had  been  affected  thirty 
times  ;  in  the  remaining  eleven  no  inflammatory  lesion  of  the  pericardium 
had  taken  place,  but  clear  fluid  without  lymph  was  present  in  several  of 
these.  In  several  cases  of  acute  pericarditis  the  amount  of  fluid  was  ex- 
cessive, amounting  in  one  case  in  a  girl  of  9  years  to  20  oz.,  the  heart 
with  the  distended  pericardium  measuring  6:J  in.  from  right  to  left ;  in 
another  the  pericardium  contained  14  oz.  In  other  cases  the  cavity  of  the 
pericardium  was  obliterated  by  old  adhesions  forming  a  thick  layer  one-eighth 
to  one-quarter  inch  thick,  which  had  evidently  played  an  important  part  in 
bringing  about  the  fatal  result. 

The  mitral  orifice  was  affected  in  every  case  :  in  the  malignant  variety 
of  endocarditis  there  were  the  usual  luxuriant  vegetations  present,  mostly 
extending  along  the  posterior  wall  of  the  left  auricle  where  the  regurgitant 
stream  of  blood  had  impinged.  In  the  slighter  forms  of  endocarditis  the 
lines  of  contact  of  the  valVes  were  simply  roughened,  having  lost  their  shiny 
surface.  In  other  cases  there  was  evidence  of  old  endocarditis,  the  edges 
of  the  flaps  were  thickened,  the  chordas  tendineae  were  thick  and  short,  and 
in  one  case  several  chordte  had  ruptured.  As  a  result  of  this  and  also  of 
the  dilatation  of  the  ventricles,  the  mitral  orifice  was  incompetent,  the  valves 
not  meeting  during  systole,  or  if  coming  in  contact  the  roughened  surface 
allowing  blood  to  regurgitate  into  the  auricle.  In  only  two  cases  was  there 
any  stenosis  of  the  mitral  orifice,  mostly  the  orifice  admitted  two  fingers  side 
by  side7~orTt  was  wider  still.  Tn  one  of  the  cases  of  stenosis  the  mitral 
orifice  only  admitted  one  finger  ;  the  boy  had  not  had  rheumatism  ;  he  died 
of  tuberculous  pericarditis  and  peritonitis  (see  case,  p.  431).  In  the  other  case 
the  patient  was  a  boy  of  13,  who  had  been  in  the  hospital  five  times 
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with  chorea,  and  finally  with  chronic  lung  trouble.  At  the  ■post-mortem  there 
were  caseation  and  small  cavities  in  the  lungs,  no  definite  tubercle  anywhere 
a  puckered  and  funnel-shaped  mitral  orifice,  and  recent  and  old  endocarditis 
of  the  tricuspid  valves. 

The  aortic  valves  were  affected  in  twenty,  that  is,  in  about  half  the 
cases,  but  the  lesions  were  of  a  far  less  advanced  or  serious  nature  than  in 
the  case  of  the  mitral.  In  most  of  the  cases  the  valves  were  competent, 
and  in  no  case  had  regurgitation  apparently  occurred  to  any  great  extent. 
Six  times  the  note  was  made,  '  The  aorta  only  admits  the  little  finger'  ;  this 
was  due  not  to  the  effects  of  valvular  disease  but  to  undergrowth  in  the  aorta, 
which  has  already  been  referred  to. 

The  tricuspid  valves  were  affected  thirteen  times,  or  in  about  one-third  of 
the  cases,  either  by  recent  or  old  endocarditis.  Probably  the  tricuspid  vaU  es 
were  incompetent  in  the  majority  of  cases  in  consequence  of  the  dilatation 
of  the  right  ventricle.  The  note  often  occurs  that  the  tricuspid  orifice 
was  abnormally  wide,  and  on  one  occasion  it  admitted  four  fingers  side 
by  side. 

^  The  pulmonary  valves  in  two  cases  had  slight  vegetations  on  them 
along  the  lines  of  contact.  In  most  cases  the  pulmonary  artery  was  dilated 
from  the  effects  of  back  pressure. 

The  murmurs  heard  during  auscultation  in  the  case  of  children  are  in 
some  ways  more  puzzling  than  those  heard  in  adults.  This  is  due  in  part 
to  the  more  rapid  action  of  the  heart,  and  this  is  especially  the  case  in  trj'ing 
to  time  a  murmur  present  in  the  case  of  congenital  heart  disease  in  an  infant. 
In  chronic  heart  disease  in  children  the  hearts  are  larger  and  occupy  more 
space  in  the  chest  as  compared  with  adults.  Exo-cardial  sounds  are 
commoner  in  children,  and  may  be  mistaken  for  murmurs. 

In  acute  febrile  diseases  like  scarlet  fever  or  influenza,  a  murmurish  first 
sound  may  often  be  heard,  and  inasmuch  as  endocarditis  does  occasionally 
occur  in  these  diseases,  we  may  at  times  be  in  doubt  as  to  whether  the 
abnormal  sound  is  due  to  endocarditis  or  not.  In  these  cases  even  an 
experienced  ear  may  be  deceived  and  an  endocarditis  is  suspected,  when 
the  sequel  proves  this  to  have  been  a  mistake.  The  bruit  may  disappear  as 
the  pulse  and  temperature  fall.  Certainly,  murmurish  first  sounds  are  heard 
during  scarlet  fever,  which  disappear  during  convalescence  ;  but,  on  the 
other  hand,  an  endocarditis  occurring  during  scarlet  fever  is  apt  to  be  over- 
looked. In  acute  rheumatism  or  chorea  a  slight  endocarditis  may  be  over- 
looked, inasmuch  as  it  may  not  give  rise  to  a  murmur,  the  tiny  swellings 
along  'the  line  of  contact  of  the  valves  being  too  minute  to  allow  of 
regurgitation,  and  it  is  only  perhaps  after  some  weeks,  it  may  be  during 
convalescence,  that  the  murmur  is  heard. 

Regurgitation  through  a  damaged  mitral  valve  gives  rise  to  a  murmur 
accompanying  or  replacing  the  first  sound  at  the  apex.  Post-mortem 
evidence  shows  that  if  heart  disease  exists,  there  is  regurgitation  through 
the  mitral  orifice  or  damage  to  the  mitral  valve  in  practically  all  the  cases, 
though  other  valves,  as  also  the  pericardium,  may  share  in  the  damage.  In 


the  vast  majority  of  cases  there  is  regurgitation  and  no  stenosis.    In  a  con- 
siderable proportion  of  cases  of  chronic  heart  disease  in  children,  especially 
,         •  f-oi/itipc    flipip  is  a  double  or  treble 
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murmur  at  the  apex,  there  being  either  a  presystolic  or  a  diastolic  in 
addition  to  the  mitral  systolic.  The  presystolic  is  generally  heard  as  a 
'churning'  or  'rumbling'  sound  preceding  the  systolic  bruit  and  runnmg 
up  to  it.  Is  the  presystolic  under  these  circumstances  diagnostic  of  a 
contracted  mitral  ?  The  result  of  our  post-mortems  lends  no  support  to  this 
view.  In  the  two  cases  in  which  a  contracted  mitral  was  found /^^Z  mortem 
there  was  no  bruit  at  all  heard  during  life  in  one,  and  a  systolic  bruit  in  the 
other.  In  the  cases  in  which  a  presystolic  and  systolic  were  heard  there 
was  no  stenosis  found  post  mortem,  but  in  one  case  ruptured  chordae,  and  in 
others  thickened  and  puckered  valves.  No  bruit  is  more  perplexing  than 
the  so-called  diastolic  mitral.  This  apex  diastolic  is  common  enough  in 
the  later  stages  of  chronic  heart  disease  when  there  is  much  dilatation.  In 
some  cases  there  is  a  banging  or  intensified  second  sound  at  the  apex, 
produced  presumably  at  the  pulmonary  orifice,  and  perhaps  the  diastolic 
bruit  may  be  what  Dr.  G.  Steell  has  called  '  the  murmur  of  high  pressure  in 
the  pulmonary  artery,'  which  is  well  conducted  to  the  apex.  It  can  hardly 
be  produced  at  the  aortic  orifice,  as  in  some  cases  where  it  has  been  heard 
the  aortic  valves  were  normal  and  could  not  have  allowed  of  regurgitation. 
We  have  noted  this  murmur  in  cases  in  which  the  pericardium  was  adherent 
and  in  cases  in  which  it  was  normal.  On  several  occasions  we  have  noted 
the  presence  of  a  diastolic  bruit,  and  on  a  later  occasion  have  described  it  as 
being  presystolic,  and  this  has  been  confirmed  by  others. 

Murmurs  produced  at  the  tricuspid  orifice  are  best  heard  at  the  tip  of 
the  sternum  ;  probably  they  are  often  masked  by  the  presence  of  a  loud 
mitral  murmur.  A  double  bruit  at  the  base  indicating  stenosis  and  re- 
gurgitation at  the  aortic  orifice  is  not  common  in  children,  though  a  systolic 
bruit  is  common  enough.  Often  the  mitral  systolic  is  so  well  conducted  to 
the  base  that  a  doubt  may  be  raised  as  to  whether  there  is  aortic  stenosis 
or  not.  In  some  cases  in  which  a  double  bruit  has  been  best  heard  over 
the  pulmonary  area  we  have  found  disease  of  the  aortic  valves  post  mortem^ 
while  the  pulmonary  have  been  healthy. 

Dilatation  of  the  cavities  of  the  heart  takes  place  in  children  apart  from 
valvular  disease,  under  tvvo  circumstances — an  excess  of  blood  pressure,  as  in 
acute  nephritis,  the  force  acting  from  within  and  bulging  the  heart  walls  as  it 
were  ;  a  chronic  pericarditis,  with  adherent  pericardium  interfering  with  the 
systole,  and  so  tending  to  dilatation,  or  a  carditis  with  or  without  pericarditis 
damaging  the  cardiac  walls.  Acute  dilatation  of  all  the  cavities  rapidly 
takes  place  in  some  cases  of  acute  nephritis  following  scarlet  fever  ;  the 
apex  beat  becomes  diffused,  and  is  seen  outside  the  nipple  line  ;  in  a  few 
cases  there  is  a  bruit,  due  to  the  imperfect  closure  of  the  mitral  valves,  and 
symptoms  of  cardiac  failure,  and  perhaps  sudden  death  may  take  place. 
Dilatation  of  the  left  ventricle  may  occur  in  aneemia.  Dilatation  due  to 
chronic  pericarditis  is  a  cause  of  chronic  rather  than  acute  heart  disease  ;  a 
pure  case  of  this  is  rare,  as  endocarditis  mostly  occurs  also  ;  but  sometimes 
cases  may  be  found  in  which  the  heart  is  enlarged  and  the  cavities  dilated, 
with  a  thick  pericardial  attachment  outside  ;  the  valves  are  normal  or  perhaps 
more  or  less  thickened,  and  have  evidently  been  incompetent  during  life. 
In  these  cases,  as  already  pointed  out,  the  dilatation  has  probably  taken 
place  during  one  or  more  rheumatic  attacks.    We  have  noticed  signs  of 
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dilated  heart  with  a  muffled  first  sound  in  growing  delicate  boys  towards 
puberty,  especially  if  they  are  given  to  violent  exercises. 

Acute  Myocarditis.-Acute  myocarditis,  apart  from  rheumatic  peri- 
carditis, is  not  a  common  affection  at  any  time  of  life,  and  much  difficulty 
exis  s  m  stating  what  it  consists  in,  as  any  general  acute  process  affecting 
the  heart  must  quickly  bring  a  fatal  issue.  Changes  in  the  cardiac  muscles 
of  a  coarse  description  do  occasionally  occur.  In  rare  cases  children  have 
been  attacked  with  an  acute  illness,  with  fever  and  delirium,  and  at  the 
Post-morte7,t  an  unsuspected  abscess  has  been  found  in  the  muscle  of  the 
heart ;  such  cases  are  probably  septicasmic,  as  also  are  those  where  minute 
abscesses  are  found.  Acute  myocarditis  appears  also  to  occur  in  diphtheria  • 
there  is  a  general  dilatation  of  the  heart,  more  or  less  local  pain  and  dys- 
pnoea, followed  by  a  fatal  issue,  changes  being  found  in  the  muscular  fibre  of 
the  heart,  the  muscular  fibres  being  distended  with  fine  granules  of  fat 
obscuring  the  strice.  It  is  well  known,  however,  that  sudden  death  may 
occur  m  diphtheria  from  paresis  of  the  respiratory  muscles,  as  well  as  from 
disturbed  innervation  of  the  heart,  so  caution  is  required  in  coming  to  a 
conclusion  that  a  myocarditis  exists.  Stefifen  has  described  a  form  of  local 
myocarditis  occurring  in  the  course  of  typhoid,  accompanied  by  symptoms 
of  cardiac  failure  during  life.  Such  cases  must  be  rare.  Myocarditis  or  a 
degeneration  of  the  cardiac  muscle  may  accompany  both  pericarditis  and 
endocarditis.  Stefifen  has  also  recorded  cases  of  myocarditis  with  dilatation 
in  some  cases  of  purpura. 

Prognosis.— h.cw\.^  pericarditis  or  carditis  occurring  in  association  with 
rheumatism  is  a  dangerous  afifection,  especially  in  young  children.  The 
younger  the  child,  the  worse  is  the  prognosis.  A  rheumatic  pericarditis 
occurring  in  a  child  4  or  5  years  of  age  is  exceedingly  likely  to  end  fatally  or 
leave  behind  a  much-dilated  and  damaged  heart.  A  sudden  cardiac  syncope 
may  at  any  time  take  place.  In  less  acute  cases  of  pericarditis  or  peri- 
endocarditis,  especially  in  older  children,  the  immediate  danger  to  life  is  not 
great,  but  the  outlook  in  the  long  run  is  serious.  Pericarditis  occurring  in 
a  heart  which  is  hypertrophied  from  old-standing  valvular  disease  is  an  ex- 
ceedingly dangerous  and  fatal  afifection,  and  generally  marks  the  beginning 
of  the  end.  Death  maybe  sudden  at  the  last.  In  endocarditis  occurring  in 
the  course  of  rheumatism  there  is,  of  course,  great  danger  that  permanent 
damage  may  be  inflicted  on  the  valves  and  the  patient  be  handicapped  for 
life.  On  the  other  hand,  there  is  abundant  evidence  to  show  that  bruits 
due  to  endocarditis,  occurring  either  in  connection  with  chorea  or  rheuma- 
tism, may  disappear,  and  there  is  no  reason  why  the  endocardium  may  not 
return  to  its  normal  condition  without  crippling  the  valves  ;  there  is, 
however,  the  constant  fear  of  a  fresh  attack  at  the  old  spot.  The  prognosis 
in  malignant  endocarditis  is  eminently  unfavourable,  though  cases  which 
apparently  belong  to  this  category  occasionally  recover.  In  chronic  heart 
disease  the  amount  of  hypertrophy  and  dilatation  present  may  be  taken  as 
an  index  of  the  damage  the  heart  has  suffered.  The  prognosis  in  dilated 
hearts  secondary  to  nephritis  is  favourable  if  the  nephritis  subsides  and  no 
valvular  disease  remains. 

Treatment. — The  treatment  of  pericarditis  and  that  of  endocarditis  ha\'e  so 
much  in  common  that  they  may  be  taken  together.    It  is  needless  to  insist 
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that  the  child  should  be  put  to  bed  and  religiously  kept  quiet,  all  exertion 
and  excitement  being  zealously  guarded  against.  Too  much  stress  cannot  be 
laid  upon  the  importance  of  this,  and  of  maintaining  rest  in  bed  long  after  the 
acute  symptoms  have  passed  away.  To  keep  the  heart  as  quiet  as  possible, 
and  to  impose  the  lightest  work  on  it,  during  and  after  the  attack,  are  points 
of  the  highest  moment.  The  diet  given  must  be  suited  to  the  rheumatic  state  ; 
if  peri-endocarditis  is  associated  with  it,  milk  and  fluids  will  form  the  prin- 
cipal part.  Of  the  local  treatment  during  the  acute  stage,  applications  which 
soothe  are  better  than  counter-irritants.  Ext.  of  belladonna  moistened  with 
glycerine  may  be  spread  on  lint  or  flannel,  and  applied  to  the  precordial 
region  and  covered  with  a  layer  of  cotton  wool  ;  or  spongio-piline  wrung  out 
of  hot  water  and  sprinkled  with  laudanum  maybe  applied.  If  there  is  much 
pain,  a  light  mustard  poultice  (one  in  four  or  six)  kept  on  for  some  hours  so 
as  to  redden  the  skin  will  usually  relieve.  Lin.  aconiti  and  lin.  iodi,  equal 
parts,  may  be  painted  over  the  precordial  region.  Local  blood-letting  by 
applying  one  or  two  leeches  over  the  sternum  is  often  useful  in  appropriate 
cases.  Dr.  D.  B.  Lees  has  highly  extolled  the  effects  of  an  ice  bag  applied 
to  the  precordial  region.  We  have  seen  cases  where  this  method  has  been 
useful,  but  some  patients  rebel  against  it.  Of  medicines,  salicylate  of  soda, 
with  liq.  ammon.  acet.  if  the  inflammatory  lesion  is  dependent  on  the  rheu- 
matic state,  may  be  prescribed,  tinct.  digitalis  being  substituted  and  given 
in  3  to  5  minim  doses  every  four  hours  if  there  is  much  dyspnoea  or 
sign  of  cardiac  failure.  Small  doses  of  opium  are  usually  required,  and 
are  often  of  the  greatest  use  in  relieving  pain  and  quieting  the  heart's 
action.  HTif  to  two  grains  of  Dover's  powder  may  be  given  at  night, 
and  repeated  once  or  twice  in  the  twenty-four  hours,  according  to  circum- 
stances.   (See  also  F.  75,  76,  77,  78,  81,  and  82.) 

In  pericardial  effusion,  if  extensive,  tapping  of  the  pericardium  may  have 
to  be  resorted  to,  to  relieve  the  pressure  on  the  heart.  Before  this  is  done 
as  accurate  a  diagnosis  as  possible  must  be  made,  to  ascertain  how  much 
the  symptoms  present,  dyspnoea,  orthopncea,  and  cyanosis,  are  due  to  pres- 
sure of  fluid,  and  how  much  to  a  dilated  or  hypertrophied  heart  ;  as  many 
perhaps  most,  of  the  cases  of  children  with  which  we  have  to  deal  are 'm 
reality  cases  of  pericarditis  supervening  on  chronic  heart  disease.  In  the 
latter  case,  if  there  is  much  cardiac  dilatation  and  comparatively  little  fluid 
paracentesis  cannot  relieve  to  any  extent,  and  the  cardiac  walls  may  be 
wounded  though  if  3.  fine  exploring  needle  be  used  no  great  damage  can  be 
done.  The  spot  selected  for  paracentesis  is  usually  the  fourth  or  fifth  inter- 
space, half  way  between  the  left  nipple  line  and  the  left  edge  of  the  sternum, 
but  care  should  be  used  to  ascertain  the  position  of  the  apex  beat  as  nearly 
as  possible.  Having  by  the  cautious  use  of  an  exploring  syringe  with  a  fine 
'  On  one  occasion  we  tapped  the  pericardium  with  an  exploring  syringe  armed  with  a 
arge  sharp-pomted  hollow  needle,  and  withdrew  some  twS  ouncVof  seruT  ^fs  ^3 
followed  by  pure  blood.  After  the  needle  was  withdrawn  the  child  becamP^iniAi 
and  died  in  a  few  minutes.  The  post-mortem  showed  the  pSctLm  fuH  0^1^  ^ 
puncture  wound  through  the  right  ventricular  wj  close  to  fT!   T  ^^^^  f-  ^"'^  ^ 

The  wall  was  very  thin  at  this  spot  and  allstXoic  H^l 

used,  the  trochar  being  withdrawn  on  enteri  g  the  Li  "'c^um  t^^^^^^^        cannula  been 
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needle  ascertained  the  presence  of  fluid,  a  trochar  and  cannula  may  be  used 
to  draw  it  ofif,  care  being  taken  to  withdraw  the  trochar  as  soon  as  the 
cannula  is  well  inside  the  cavity  of  the  sac.  As  a  matter  of  fact  paracentesis 
pericardii  is  rarely  of  much  use,  though  it  may  postpone  the  fatal  result  a 
few  hours,  and  bring  temporary  relief. 

In  chronic  pericardial  efTusion  the  inunction  of  blue  ointment  or  counter- 
irritation  by  flying  blisters  may  be  tried.    In  chronic  purulent  effusion, 
aspiration  should  be  first  tried  ;  if  this  fail  to  prevent  re-accumulation, 
incision  and  drainage  by  an  india-rubber  tube  should  be  resorted  to  ;  this  is 
occasionally  successful,  as  in  the  case  recorded  by  Dr.  S.  West.  Symptoms 
of  cardiac  failure  should  be  treated  by  digitalis,  ammonia,  ether,  or  alcohol. 
Ether  may  be  injected  subcutaneously  or  a  few  drops  may  be  inhaled.  The 
treatment  of  malignant  or  ulcerative  endocarditis  is  unsatisfactory,  and  no 
drugs  appear  to  influence  its  course.    The  most  likely  to  be  useful  are 
quinine,  digitalis,  and  the  sulpho-carbolates.    The  treatment  of  congenital 
or  chronic  heart  disease  must  be  directed  to  saving  the  heart  all  unnecessary 
work  and  to  strengthening  it  as  much  as  possible.    Children  with  chronic 
heart  disease  need  to  be  guarded  most  carefully  against  the  effects  of  cold, 
as  bronchitis  is  easily  contracted  in  such,  and  a  little  bronchitis  adds 
materially  to  the  work  of  the  heart,  which  is,  perhaps,  at  best  labouring 
under  great  mechanical  disadvantages.    The  parents  and  friends  of  such 
children  must  be  cautioned  against  allowing  the  child  to  over-tire  itself ;  it 
is  no  uncommon  thing  for  such  a  child  to  go  for  a  while  to  the  sea-side  or 
convalescent  home  and  come  back  worse,  for  the  simple  reason  that  it  has 
been  on  its  legs  all  day,  enjoying  the  novelty  of  its  new-found  pleasures  ; 
whereas  a  moderate  amount  only  of  exercise,  insufficient  to  over-work  the 
heart,  would  have  secured  an  improvement,    All  active  exercise  should  be 
forbidden,  rough  games,  riding,  '  cycles,'  and  gymnastics.    The  medicines 
of  most  use  to  control  and  regulate  the  cardiac  contractions  are  digitalis, 
belladonna,  iron,  and  strychnine.    Digitalis  is  of  the  greatest  value,  but 
must  not  be  too  continuously  given  ;  any  intermittency  in  the  beat  should 
be  the  signal  for  its  omission.    When  dropsy  sets  in,  digitalis  with  diuretics 
like  iodide  of  potassium,  acetate  of  potash,  and  squills  will  be  required. 
(F.  79  and  80.)    In  excessive  dropsy  Southey's  cannula  may  be  used  with 
advantage. 

IVIediastlno-pericarcHtis,  Pleuro-pericardltls 

An  inflammation  of  the  serous  membrane  which  is  reflected  over  the 
anterior  edges  of  the  lungs  and  surrounds  the  pericardium  sometimes  takes 
place  mostly  in  association  with  a  more  general  pleurisy  or  with  peri- 
carditis At  times  the  pleurisy  appears  to  be  local,  being  confined  to  the 
serous  membrane  covering  the  pericardium  and  lung  adjoining  it  The 
svmntoms  of  such  inflammation  are  necessarily  indefinite,  almost  the  only 
definite  sign  being  a  pleuro-peri cardial  friction  sound-that  is,  a  rubbing 
sound  which  is  synchronous  with  the  cardiac  beats,  and  which  is  more 
fnt"  nse  during  inspiration  as  the  lung  expands  and  its  edge  passes  in  front 
of  the  heart  The  rub  may  disappear  entirely  during  expiration.  The 
deeper  the  inspiration  the  more  intense  the  friction  sound  becomes.  As  a 
resurthe  edge  of  the  lung  becomes  adherent  to  the  pericardium,  the  space 
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between  the  two  becoming  obliterated.  In  some  cases  a  subacute  or 
chronic  inflammatoiy  process  goes  on  in  the  mediastinum,  involving  the 
serous  membrane,  connective  tissue,  and  perhaps  the  mediastinal  glands,  so 
that  a  matting  of  all  the  parts  takes  place,  the  edges  of  the  lungs,  peri- 
cardium, and  great  vessels  being  firmly  bound  together.  The  pericardium 
may  be  adherent  to  the  walls  of  the  heart,  there  may  be  extensive  pleuritic 
adhesions  of  one  or  both  lungs,  and  the  adhesions  in  some  cases  are  tough 
and  firm  and  of  almost  cartilaginous  hardness. 

The  etiology  of  these  cases  is  uncertain.  Many  cases  are  associated 
with  chronic  tuberculosis  of  the  lung  or  with  caseous  mediastinal  glands  ;  in 


Fig.  89.— Chronic  Mediastino-pericarditis.  Boy  13  years  (see  case,  p.  444).  The  anterior 
edges  of  the  lungs  were  adherent ;  in  front  there  were  indurated  adhesions  in  the  anterior 
mediastinum. 

others  no  evidence  of  tubercle  can  be  found,  a  simple  chronic  inflammation 
of  the  connective  tissue  going  on,  ending  in  cicatrisation.  The  immediate 
result  of  this  process  is  to  hamper  the  action  of  the  heart,  preventing  its 
complete  systole,  to  interfere  with  the  filling  of  the  lungs  during  inspiration, 
and  to  compress  the  large  veins  entering  the  chest.  The  liver  becomes 
constantly  engorged,  the  hepatic  system  of  veins  dilated,  and  a  perihepatitis 
results. 

Symptoms.— course  of  this  curious  affection  is  very  chronic.  In 
well-marked  cases  the  symptoms  are  those  which  are  likely  to  be  caused  by 
an  obstruction  to  the  flow  of  blood  into  the  chest.    Dyspnoea  on  exertion, 
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cyanosis  of  the  face,  clubbing  of  the  fingers,  distension  of  the  veins  of  the 
neck,  chest,  and  abdomen  during  inspiration,  and,  later,  adema  of  the  face, 
arms,  feet,  and  abdomen.  There  may  be  signs  of  pulmonary  tuberculosis 
The  'pulsus  paradoxus'— i.e.  the  pulse  becoming  smaller  during  inspiration 
—may  be  present,  but  certainly  it  is  absent  in  some  cases.  In  other  cases 
the  most  marked  symptom  is  ascites,  with  an  enlarged  liver,  suggesting  a 
primary  cirrhosis  of  the  liver  ;  sucli  cases  are  exceedingly  chronic,  and  they 
improve  if  the  fluid  in  the  abdomen  is  removed  by  tapping,  and  will  go  on 
for  months  or  even  years  ;  gradually  the  portal  obstruction  becomes  greater 
and  the  patient  dies  of  exhaustion.  The  spleen  does  not  appear  to  enlarge 
in  these  cases  as  it  does  in  primary  cirrhosis  of  the  liver. 

The  following  case  may  be  taken  as  an  example  of  this  affection,  running 
an  acute  course  : 

Medinstinitis,  Ascites.— ]oh\\  E. ,  aged  2  years.  Admitted  September  9,  1891.  Mother 
states  that  her  first  five  children  are  dead.  No  history  of  syphilis  ;  patient  had  convulsions 
at  six  months  of  age.  Last  May  he  had  a  cough  and  was  attended  by  a  doctor.  A  month 
later  his  abdomen  began  to  swell,  and  soon  after  his  feet  ;  this  has  gradually  increased. 
On  admission  his  face  is  puffy,  the  abdomen  is  distended  with  fluid,  his  legs  are  nmch 
swollen.  Temperature  101°,  pulse  130,  respiration  40.  Limgs. — There  is  some  diminished 
resonance  over  the  right  upper  lobe  in  front ;  over  both  lungs  there  are  fine  bubbling  rales. 
Heart. — Apex  beat  in  third  interspace  sounds  normal.  Abdomen  is  greatly  distended, 
dulness  in  both  flanks  and  in  epigastrium,  thrill  plainly  felt.  Liver. — Edge  not  readily 
felt,  spleen  cannot  be  felt.  September  10. — Temperature  is  103°,  varies  from  99^10  103°. 
Crepitation  in  lungs  on  both  sides.  September  14. — Child  evidently  dying;  abdomen 
relaxed;  edge  of  liver,  both  right  and  left  lobe,  felt  below  umbilicus  ;  a  nodule  about  the 
size  of  a  marble  felt  in  the  left  lobe.  Temperature  io5°-io6°  before  death.  Post- 
mortem.— not  adherent ;  right  lower  lobe  semi-solid  with  pneumonia;  upper  lobe 
of  left  solid  vj\ih graines  janncs ,  but  no  tubercle.  Much  yellow  fluid  in  abdomen  and  some 
lymph  on  liver,  spleen,  diaphragm,  and  great  omentum.  Heart  not  enlarged  ;  pericardium 
thicic  and  adherent,  but  can  be  peeled  off,  leaving  a  granular  surface  adherent  to  the 
diaphragm.  In  the  middle  and  posterior  mediastinum  there  are  enlarged  glands  and 
much  fibrous  tissue.  The  glands  are  enlarged  and  caseating,  one  the  size  of  a  filbert, 
several  with  putty-like  contents.  Abdomen. — Lymph  and  tubercle  between  liver  and 
diaphragm,  some  lymph  on  surface  of  liver.  Liver  much  enlarged  and  granular,  one  boss 
the  size  of  a  marble  on  the  anterior  surface  of  right  lobe  near  broad  ligament,  creaks  when 
cut,  section  nutmeg  appearance.    Spleen  enlarged,  distended  with  blood.    Kidneys  pale. 

Ch7vnic  indurative  Mediasti?iitis. — James  R.,  aged  13  years.  Admitted  October  29, 
1896.  History  imperfect.  Mother  states  he  has  had  an  enlarged  abdomen  for  a  year, 
which  she  attributes  to  scarlet  fever.  When  admitted  the  boy  was  suffering  from  dyspnoea, 
cyanosis,  and  ascites.  The  abdomen  was  tapped  and  251  oz.  of  fluid  removed.  An 
examination  of  the  chest  showed  dulness  at  both  bases  behind,  and  weak  breath  sounds, 
much  dulness  over  region  of  the  sternum,  the  heart's  impulse  could  not  be  seen  nor  felt,  but 
the  sounds,  which  were  faint,  but  normal,  were  best  heard  just  outside  and  below  left 
nipple  line  ;  dulness  extends  ^  in.  to  right  of  the  sternum.  Edge  of  liver  felt  -zh  in.  below 
the  ribs  ;  spleen  not  felt,  enlarged  veins  in  the  neck.  Pulse  diminishes  during  inspiration 
on  both  sides.  Much  relief  to  all  the  .symptoms  by  tapping.  November  14.— Fluid  has 
been  re-accumulating,  dyspnoea  urgent,  280  oz.  removed  by  tapping.  February  24.— 
Fluid  has  been  slowly  accumulating,  boy  keeping  better  on  the  whole.  To-day  there  is  a 
purpuric  rash  on  body  and  limbs,  and  a  swelling,  apparently  a  periosteal  hasmorrhage, 
over  both  forearms  (?  ulna).  February  26.— Synovitis  of  both  wrists  and  finger-joints,  and 
also  shoulder-joint,  with  temperature  of  99°-ioo°F.  March  2.— Joints  better,  much 
dyspnoea,  friction  sounds  over  bases  of  lungs,  more  dulness  than  when  admitted. 
Dyspnoea  urgent.  Death  March  9.  Post-mortem —Lungs.— 0\A  adhesions,  esix-cially 
right  along  the  anterior  edges,  fixing  them  to  the  anterior  mediastinum,  bases  adherent  to 
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diaphragm,  but  both  bases  behind  pleura  thicl<ened  and  white,  resembling  '  porcelain  '  ; 
the  thickened  pleura  has  contracted  the  lungs.  Some  recent  pleurisy.  Section  tough  and 
gorged  like  '  heart '  lung.  Heart. — Much  fibroid  material  in  anterior  mediastinum 
(fig.  89).  Pericardium  thickened  and  adherent  to  surrounding  parts,  adherent  to  heart 
walls.  Heart  small,  wall  thin,  no  dilatation,  no  endocarditis.  Muscle  easily  tears.  Aorta 
admits  forefinger,  valves  healthy.  Superior  vena  cava  dilated,  but  surrounded  and  fixed 
by  indurated  tissues  in  the  mediastinum.  Peritoneum. — Much  ascites,  no  lymph.  Liver 
capsule  thickened,  adherent  to  diaphragm,  but  can  be  separated.  Capsule  looks  like 
'porcelain,'  with  a  number  of  holes  through  it  showing  liver  surface.  Section  of  liver 
shows  the  thickened  capsule  has  rounded  off  the  edges  of  the  liver,  tying  it  up  into  a  ball. 
Hepatic  veins  dilated,  section  like  'nutmeg,'  no  cirrhosis.  Spleen  enlarged,  capsule 
thickened  and  '  porcelain  '-like.    Kidneys  normal.    No  tuberculous  disease  anywhere. 

Raynaud's  Disease — Paroxysmal  Ksemog-lobinuria 

About  one-fourth  of  the  cases  of  Raynaud's  disease  reported  occurred  in 
children  under  10  years  of  age  (J.  E.  Morgan).  Concerning  the  etiology  of 
this  disease  nothing  is  known  ;  in  some  cases  there  is  a  history  of  malaria, 
but  certainly  in  many  of  the  reported  cases  there  was  no  such  connection. 
In  some  cases  hremoglobinuria  has  been  a  prominent  symptom,  and  it  is 
believed  by  some  (Dickenson,  Abercrombie)  that  paroxysmal  hjemoglobinuria 
is  a  part  of  the  more  general  disorder  which  may  or  may  not  be  present. 
Like  migraine,  epilepsy,  and  the  so-called  functional  diseases,  Raynaud's 
disease  is  a  clinical,  not  a  pathological  entity  (Purves  Stewart).  It  chiefly 
occurs  in  neurotic  individuals. 

The  first  symptoms  of  Raynaud's  disease  may  appear  as  early  as  the  end 
of  the  second  year,  the  friends  noticing  that  the  child's  hands  or  feet  after 
exposure  to  cold  become  numb  and  blue  ;  the  ears  and  cheeks  also  may  readily 
be  affected.  Before  an  attack  comes  on,  there  is  shivering  and  perhaps 
crying,  with  pain  or  discomfort.  In  more  severe  cases  the  hands  and  feet 
are  swollen  and  of  a  dark-blue  colour.  In  some  of  the  cases  after  the  attack 
IS  over  the  child  passes  urine  containing  albumen  and  haemoglobin  (J.  Aber- 
crombie). In  other  cases  no  abnormal  urine  is  noted.  The  exciting  cause 
of  the  attacks  in  all  these  cases  is  exposure  to  cold  ;  they  are  commoner  in 
the  winter,  and  when  occurring  in  the  summer  follow  a  cold  bath  or  a 
chill  of  some  sort.  In  mild  cases  an  attack  does  not  last  long  ;  if  warmth 
IS  applied  the  blueness  aild  numbness  pass  off  in  the  course  of  half  an  hour 
or  less. 

While  such  is  the  common  type  of  attack  in  Raynaud's  disease,  it 
happens  at  times  that  the  numbness  or  blueness  of  the  extremities  ends  in 
gangrene.  A  typical  case  of  this  kind  is  recorded  by  Harold  {Lancet, 
February  9,  1895)  of  a  weakly  boy  of  4  years  of  age  ;  both  hands  and  feet 
were  affected.  The  hands  and  feet  were  blue  and  numbed  ;  the  hands 
recovered,  but  the  feet,  beginning  at  the  toes,  became  gangrenous,  and 
a  spontaneous  amputation  of  both  feet  gradually  occurred.  The  boy 
eventually  made  a  good  recovery.  In  these  cases  there  is  no  doubt  a  stenosis 
or  narrowing  of  the  arteries  to  the  limb  or  the  capillary  arteries  are  affected. 
All  children  who  are  liable  to  these  attacks  obviously  require  the  greatest 
care  in  the  avoidance  of  cold,  and  possibly  during  cold  weather  have  to  be 
confined  to  bed,  or  at  any  rate  to  one  room.  The  treatment  is  the  treat- 
ment of  symptoms. 


CHAPTER  XIX 
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ITsevus. — Nsevus  is  perhaps  the  commonest  congenital  disfigurement 
met  with  in  children  ^ ;  usually  it  is  nothing  more  than  a  blemish,  though 
occasionally  it  becomes  more  serious,  either  from  danger  to  life  or  serious 
interference  with  its  subject's  welfare.  Nsevi  are  probably  always  congenital, 
though  not  always  noticed  at  birth,  since  they  may  not  be  large  enough  to 
be  conspicuous  until  some  time  later. 

Nasvi  belong  to  the  class  of  the  angiomata,  and  are  defined  as  '  tumours 
consisting  of  newly  formed  blood-vessels,'  though  it  is  obvious  that  they  are 
not  always  tumours  in  the  sense  of  there  being  any  definite  mass  of  tissue— 
e.g.  '  port-wine  stains '  ;  still  this  is  merely  a  question  of  a  diffuse  as  con- 
trasted with  a  circumscribed  growth. 

These  growths  may  be  classified  as — 

I.  (a)  Simple  angioma,  telangiectasis,  congenital  nasvus,  mother's  mark  or 
port-wine  stain.  The  vessels  composing  the  new  formation  are  identical  m 
structure  with  normal  arteries,  veins,  and  capillaries,  (b)  Cavernous  angioma, 
lacunar  or  erectile  angioma.  The  blood  circulates  in  a  lacunar  system  as  in 
normal  erectile  tissue.    (Cornil  and  Ranvier.) 

II.  Ncevi  may  be  considered  as  (i)  arterial,  (2)  venous,  (3)  capillary, 
(4)  lacunar,  blood  vascular  growths. 

III.  Or,  considered  from  their  locality,  the  neevi  may  be  divided  into 
(i)  cutaneous  :  (a)  a  mere  staining  or  port- wine  mark,  (b)  a  distinct  mass 
with  larger  vessels.  (2)  Subcutaneous.  (3)  Mixed— i.e.  both  cutaneous  and 
subcutaneous.    The  different  forms  of  naevi  are  readily  distinguishable. 

Stellate  iTaevus.— The  so-called  '  stellate'  or  '  spider  |  n^vus,  which  is 
a  doubtful  new  formation,  and  very  probably  only  a  dilatation  of  pre- 
existing vessels,  resembles  in  appearance  the  venae  stellata;  on  the  surface 
of  the  kidney  of  a  carnivore.  It  is  most  common  in  the  face,  disappears  on 
pressure,  and  is  closely  allied  to  the  mere  weather  marks  of  those  exposed 
to  wind  and  cold  ;  it  is  sometimes  seen  about  the  faces  of  children. 

Port-wine  marks  consist  of  a  diffuse  stain,  varying  much  in  size,  form, 
position,  and  colour  ;  usually  there  are  no  obvious  dilated  vessels,  though  these 
can  be  made  out  on  more  minute  examination.    These  marks  occur,  perhaps, 

1  Depaul  is  quoted  by  Cornil  and  Ranvier  as  saying  that  one-third  of  the  children 
born  at  the  Clinic  of  the  Faculty  of  Medicine  in  Paris  have  naevi,  and  these  mostly  dis- 
appear spontaneously  during  the  first  few  months  of  life. 
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most  commonly  on  the  face,  often  on  the  hands,  and  occasionally  else- 
where ;  they  may  cover  very  large  surfaces,  such  as  the  whole  side  of  the 
face.  There  is  no  elevation  of  the  growth  above  the  level  of  the  skin,  only 
the  superficial  layers  of  which  are  involved,  and  pressure  completely 
obliterates  the  stain  for  the  time. 

Cutaneous  iTeevus. — The  common  cutaneous  nsevus  is  usually  small, 
not  covering  more  than  a  square  inch  of  surface  at  most  ;  it  is  somewhat 
raised  above  the  level  of  the  surrounding  skin  ;  the  individual  vessels  can 
often  be  distinctly  made  out,  though  not  always  ;  the  colour  of  the  growth  is 
usually  vivid  red,  and  on  pressure  the  colour  and  much  of  the  swelling  dis- 
appear, but  a  slight  thickening  remains  and  the  skin  is  '  granular.'  ^ 
growths  lie  in  the  corium,  and  are 
usually  sharply  defined,  but  not  en- 
capsuled. 

Subcutaneous  STsevus. — The 
growth  lies  entirely  beneath  the  co- 
rium, and  forms  a  distinct  tumour  ; 
the  skin  over  it  is  natural  in  colour, 
or  only  shows  a  faint  bluish  tint ;  the 
swelling  does  not  entirely  disappear 
on  pressure,  and  is  often  encapsuled 
more  or  less  perfectly.^ 

Mixed  Naevus. — This  is  a  com- 
moner form  than  the  last  ;  it  has  the 
characteristics  of  the  cutaneous  and 
subcutaneous  varieties  combined — 
i.e.  there  is  a  subcutaneous  nfevus 
with  a  cutaneous  patch  on  its  sur- 
face ;  corium  and  subcutaneous  tis- 
sue are  both  involved.  It  is  seldom 
that  the  cutaneous  part  is  as  exten- 
sive as  the  subcutaneous,  and  in  this 
and  the  last  form  there  is  often  some 
cavernous  formation. 

After  removal  from  the  body  and 
escape  of  its  blood,  a  subcutaneous  or  mixed  nievus  consists  of  a  tough, 
spongy,  or  stringy  mass,  often  somewhat  lobulated  and  always  much  smalle^ 
than  might  be  expected  from  its  size  before  removal.  If  encapsuled,  it  will 
be  found  that  only  a  small  number  of  vessels,  and  those  of  considerable  size 
feed  the  growth  and  enter  it  at  various  parts— a  very  important  fact  as  regards 
the  treatment  of  these  cases. 

Simple  JTaevl  consist  of  newly-formed  vessels  having  the  structure  of 
capillaries,  and  presenting  ampullar  or  cirsoid  dilatations  ;  the  vessels  are 
supported  by  a  framework  of  connective  tissue,  and  often  fat 

Cavernous  KTaevi  consist  of  an  irregular  network  of  fibrous  tissue  in- 
closing freely  intercommunicating  spaces  like  the  channels  in  a  sponge  ;  there 

'  Sir  J.  Paget. 

A  good  account  of  the  structure  of  ncevi  will  be  fonnH  in  rnmii  o 

to  which  we  are  indebted  for  part  of  ourls^^^^^^^^  ^""^  '^^^^ 


Fig.  90.— Extensive  '  Mi.xed  '  Naevus  of  the  Face, 
involving  the  lower  lip  and  both  cheeks  up  to 
the  ears. 
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is  occasionally  unstriped  muscular  fibre  developed  in  the  septa,  as  well  as 
vessels  and  nerves.  The  endothelium  lining  a  najvoid  lacuna  is  exactly  like 
that  of  a  vein.  These  n;uvi  arc  formed  by  dilatation  of  newly  developed 
capillaries  and  subsequent  absorption  of  their  barrier  walls,  so  that  free 
openings  are  made  between  adjacent  vessels. 

Importance  of  Ncevi. — Usually  naevi  are  simply  disfigurements  ;  some- 
times, however,  they  may  give  rise  to  serious  bleeding  from  rupture  of  vessels 
by  injury  or  ulceration,  as  in  a  case  of  our  own  where  the  soft  palate  and 
uvula  were  the  seat  of  ai  large  ntevoid  growth  and  frequent  bleeding  occurred  ; 
similar  trouble  has  been  met  with  in  the  case  of  rectal  nievi.  Internal  nasvi 
may  possibly  be  dangerous  from  luemorrhage,  or  from  extravasation  of  blood 

setting  up  peritonitis,  &c.  ;  but 
this  must  be  very  rare.  Some 
very  extensive  nasvi  are  of  im- 
portance from  interference  with 
the  action  of  the  muscles  or  the 
growth  of  bones,  or  from  pro- 
ducing unwieldy  hypertrophy  of 
skin.  We  have  seen  fracture 
of  the  thigh  due  to  weakening 
of  the  femur  from  an  extensive 
naevoid  growth  in  the  limb.^  Un- 
wieldy overgrowth  of  limbs  may 
occur  also  from  the  presence  of 
naevi ;  and  in  the  case  figured 
(fig.  91)  the  man  was  unable  to 
obtain  work  on  account  of  his 
disfigurement.  We  have  seen  a 
case  of  pyaemia  having  its  origin 
in  a  suppurating  nasvus,  and 
another  where  pyaemia  followed 
puncture  and  partial  removal  of 
a  naevoid  growth. 

Changes  occurring  in  Ncevi. 
— Naevi  sometimes  grow  rapidly 
from  the  first  and  spread  over  considerable  areas  ;  in  many  cases,  however, 
they  grow  very  slowly,  alternately  grow  and  remain  stationary,  or  disappear 
altogether,  the  last  result  being  especially  common  in  the  cutaneous  form. 
As  Mr.  Holmes  and  others  have  pointed  out,  and  as  we  ourselves  have  seen, 
an  illness,  especially  apparently  whooping  cough,  often  seems  to  bring  about 
the  cure  of  a  ntevus  ;  possibly  the  straining  in  coughing  may  produce  extra- 
vasation and  thrombosis  in  the  nttevus,  and  so  obliteration. 

NjEvi  undergo  spontaneous  cure  by  fibroid  change,  the  vessels  becommg 
obliterated  and  shrinking  into  fibrous  cords.  Such  result  may  follow  treat- 
ment or  accidental  irritation  by  friction  of  the  clothes,  or  pressure  m  lying, 
and  so  on.  In  other  instances  calcareous  degeneration  or  thrombosis  takes 
place.    Cystic  change  in  na:vi  is  very  common  ;  the  cysts  contain  serum, 

1  The  patient  was  under  the  care  of  our  late  colleague,  Mr.  T.  Jones. 


Fig.  gr.— Nekvus  of  the  face  in  a  man  of  50.  The 
growth  was  steadily  but  slowly  increasing.  The  whole 
skin  of  that  side  of  the  face  was  deep  crimson,  the  lip 
and  tongue  were  involved,  and  the  lower  jaw  distorted 
and  everted  by  the  weight  of  the  enormous  lower  lip. 
The  man  died  of  aortic  aneurism.  The  specimen  is 
in  the  Owens  College  Museum. 
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more  or  less  deeply  coloured,  and  arise  from  the  shutting  off  of  a  lacunar 
space  or  dilated  vessel  from  the  blood  stream  ;  the  cystic  is  often  combined 
with  the  fibrous  and  fatty  degeneration,  and  we  have  met  with  fibro- 
myxomatous  change  in  a  naavus. 

Suppuration  and  ulceration  of  a  naevus  is  an  important  condition  ;  for, 
on  the  one  hand,  it  may  produce  a  cure  by  obliteration  of  the  vessels,  or,  on 
the  other  hand,  as  already  pointed  out,  septic  absorption  or  bleeding  may 
result  ;  happily  obliteration  is  the  common  termination.  Various  combina- 
tions of  these  changes  may  be  found  going  on  in  a  njevus  at  the  same  time  ; 
pigmentary  changes  are  also  found,  and  sometimes  an  overgrowth  of  hair, 
especially  in  the  lipomatous  form  {vide  p.  453).  Mere  pigmentary  maculae 
are  sometimes  called  naevi,  but  it  is  better  to  restrict  the  name  to  the  vascular 
growth. 

i        Sites  of  Ncevi. — Naevi  may  be  found  almost  anywhere  over  the  body,  but 
\  there  are  certain  markedly  favourite  positions.    External  n^vi  are  most 
common  on  the  head,  and  of  all  places  we  should  say  the  most  frequent  is 
over  the  anterior  fontanelle  ;  the  lips,  nose,  cheeks,  eyelids,  or  any  part  of  the 
11  face  may  be  involved.    The  trunk  and  limbs  are  less  commonly  affected 
\  than  the  face,  but  perhaps  this  is  partly  to  be  accounted  for  by  the  mothers 
.  being  less  anxious  about  ngevi  on  the  body ;  the  labia  are  not  uncommonly 
1  affected.    We  have  seen  a  case  in  which  most  alarming  growth  of  the  njevus 
took  place  during  pregnancy  ;  subsidence  of  the  swelling  followed  delivery. 
Different  forms  of  nasvi  often  occur  in  the  same  patient— e.g.  a  port-wine 
mark  on  the  face  or  hand  and  a  mixed  n^vus  on  the  scalp.    Ntevi  occurring 
inside  the  mouth,  in  the  cheeks,  tongue,  or  inner  surface  of  the  lip,  more 
rarely  in  the  palate,  are  of  course  more  serious  than  external  ones  ;  they  are 
also  much  less  common. 

Visceral  ntevi  are  often  seen  on  the  liver,  and  less  often  on  the  kidneys, 
spleen,  and  other  organs  ;  the  muscles  and  bones  are  also  sometimes  affected' 
It  IS  common  to  see  nfevi  on  the  skin  of  meningoceles  both  cerebral  and 
spmal— a  fact  noticed  by  Mr.  Holmes,  and  one  of  some  importance  from  a 
j  diagnostic  point  of  view. 

\       Several  cases  of  rectal  naevi  are  on  record,  among  others  one  mentioned 
I  by  Mr.  Barker  which  caused  death  by  hc^morrhage.^    We  have  met  with  a 
I  case  which  exactly  simulated  piles,  and  was  cured  by  ligature.    The  extent 
of  tissue  involved  is  sometimes  very  great,  as  already  stated  ;  thus  we  have 
seen  the  whole  lower  extremity  na^void,  and  Mr.  Barker  has  recorded  a  case 
of  the  whole  upper  extremity  being  so  affected  ^  {vide  also  fig  91) 

Treatment  of  NcBvi.-\t  should  be  a  rule  of  practice  not  to  interfere  with 
ncevi  unless  they  are  growing  or  have  been  stationary  for  some  time  since 
as  already  pointed  out,  veiy  many  disappear  of  themselves.  The  important 
points  to  consider  for  each  n^vus  are  whether  it  is  cutaneous,  subcutaneous 
or  m,xed,  and  what  is  its  relation  to  important  adjacent  strictures,  whTch 
may  be  endangered  by  treatment  or  by  the  resulting  scar.  It  is  unnecesslrv 
to  menuon  all  the  methods  proposed  for  treating  ^these  grow  hs  only  th^ 
most  efficent  will  be  described  here.  Stellate  n°evi  may  readi  y' be  cu  ^d 
by  puncturing  the  centre  of  the  star  with  a  hot  needle    Port-wine  marks 

>  BHt.  Med.  Jour.  X883.  2  clin.  Soc.  Trans.  1884. 
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require  careful  consideration  as  to  whether  the  resulting  white  scar  will  not 
be  as  disfiguring  as  the  red  mark,  and  it  must  be  remembered  that  in  cases 
where  a  large  surface  is  involved  a  long  course  of  treatment  is  required  to 
remove  the  mark. 

Linear  scarification,  multiple  puncture,  the  actual  cautery  or  a  caustic 
such  as  fuming  nitric  acid,  and  in  some  cases  electrolysis,  will  succeed. 
From  five  to  twenty  or  more  cells  of  a  Stohrer's  or  Weiss'  battery  should  be 
used.  If  large,  the  patch  should  be  treated  in  sections,  so  as  not  to  have  too 
large  a  sore  surface  at  once.  The  utmost  caution  must  be  used  not  to  leave 
a  scar  which  is  more  disfiguring  than  the  naevus,  and  treatment  should  be 
prolonged  over  years  if  necessary. 

Cutaneous  naevi  are  best  treated  with  the  actual  cautery  ;  if  small,  a  heated 
needle  is  sufficient  ;  in  larger  growths  Paquelin's  cautery  is  the  most  useful 
instrument.  Narrow  lines  may  be  scored  across  and  across  the  nasvus,  or 
multiple  punctures  employed  ;  after  using  the  cautery  once,  as  soon  as  the 
wound  is  healed,  it  will  often  be  found  that  little  patches  remain  unoblite- 
rated  :  these  should  be  watched  for  some  weeks  before  reapplying  the  cautery, 
as  they  often  shrink  subsequently  without  further  operation.  The  cautery 
should  be  at  a  dull  red  heat,  and  should  be  applied  deeply  enough  to  reach 
through  the  naevus.  Ethylate  of  sodium  is  fairly  efficient,  but  usually 
requires  several  applications,  and  is  not,  we  think,  better  than  the  cautery ; 
it  has  the  advantage  of  not  requiring  the  use  of  an  anaesthetic,  though  it  is 
followed  by  a  good  deal  of  temporary  smarting.  For  port-wine  stains  the 
ethylate  may  be  applied  every  two  or  three  days  according  to  the  effect  pro- 
duced, and  then,  if  required,  fresh  applications  may  be,  made  after  two  or 
three  weeks.  Vaccination  on  a  nasvus  is  not  a  good  plan.  For  subcutaneous 
or  mixed  na;vi  we  cannot  recommend  injections  of  any  kind  ;  they  are  often 
efficient,  but  always  dangerous,  extensive  thrombosis  or  embolism,  causing 
immediate  death,  having  followed  their  use  ;  if  they  are  employed,  a  tem- 
porary ligature  should  be  put  round  the  nsevus  and  removed  a  few  minutes 
after  injection.  Ligature  of  ntevi  is  uncertain,  as  well  as  tedious  and  trouble 
some.  We  think  treatment  by  excision,  by  multiple  puncture  with  the  cautery 
and  in  suitable  cases  by  electrolysis,  are  the  most  generally  useful  methods. 

Excision  is  applicable  to  well-encapsuled  growths  of  small  or  moderat 
size,  not  involving  important  structures.    There  are  certain  essential  point- 
in  the  operation  :  first,  the  incisions  must  be  carried  well  wide  of  the  growt' 
and  not  within  its  capsule  ;  there  will  then  be  only  a  few  well-defined  vessel 
to  secure,  and  not  a  freely  bleeding  cavernous  tissue,  as  is  the  case  if  th 
growth  is  cut  into  ;  next,  the  skin  in  a  mixed  ntevus,  if  the  cutaneous  par 
is  very  small,  should  be  removed  as  far  as  it  is  involved,  provided  alwa" 
the  edges  of  the  wound  can  afterwards  be  brought  together  easily  so  as  t 
obtain  primary  union.    If  the  skin  is  widely  involved,  it  should  not  be  taken 
away,  but,  as  suggested  by  Mr.  Teale,  dissected  off  the  nsvus  and  pre- 
served ;  this,  however,  necessitates  opening  up  the  nevoid  tissue,  and  com- 
plicates the  operation  ;  sometimes  also  the  cutaneous  nsvus  continues  to  grow 

afterwards.  .  .     ,        r        •      i  ji 

A  bloodless  method  of  excismg  ntevi  is  that  of  passing  long  needles  or 
harelip  pins  beneath  the  base  of  the  growth  crosswise,  then  winding  an 
elastic  thread  round  the  needles  and  excising  the  growth  after  dissecting  back 
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skin  flaps  ;  the  needles  are  then  withdrawn  and  the  vessels  are  secured. 
There  is  no  bleeding  until  the  elastic  is  removed.'  Degenerated  naevi  should 
nearly  always  be  excised  if  they  are  treated  at  all ;  in  some  instances,  where 
there  is  cystic  degeneration,  a  seton  passed  through  the  cyst  causes  it  to 
shrink  ;  but  there  is  a  certain  amount  of  danger  in  this  plan  if  any  part  of  the 
naevus  remains  undegenerated. 

The  little  galvano-caustic  apparatus  devised  by  Mr.  Golding-Bird  for 
enucleating  lymphatic  glands  we  have  used  with  good  effect  for  large  mixed 
n^vi  not  removable  by  excision. 

In  using  the  actual  cautery  the  fine  or  middle-sized  point  of  the  Paquelin's 
cautery  is  entered  through  the  skin  and  made  to  traverse  the  naevus  in  several 
directions  from  one  puncture  ;  if  the  nasvus  is  large,  this  is  repeated  at  another 
spot,  and  so  on  ;  a  little  boric 
acid  ointment  is  then  applied  to 
the  cauterised  surface  and  the 
effect  is  watched ;  after  all 
contraction  has  ceased  another 
portion  is,  if  necessary,  attacked, 
until  the  whole  mass  has  shrunk. 

Pressure  is  occasionally  suc- 
cessful as  a  means  of  treating 
naivi,  but  is  chiefly  applicable 
to  cases  where  other  treatment 
is  impracticable,  as  in  very  ex- 
tensive ncEvus  of  a  limb  ;  ^  it 
may  be  employed  successfully 
sometimes  in  neevus  of  the  scalp, 

\  where  the  underlying  skull  forms 

I  a  firm  basis  ;  especially  if  com- 
bined with  subcutaneous  break- 

\  ing  up  of  the  naevus  with  a 
tenotome.  In  cases  of  ulcera- 
tion of  ntevi,  and  in  some  severe 

'•  cutaneous  forms,  scraping  away 

1  the  growth  with  a  sharp  spoon 

i  will  sometimes  do  good. 

■      Importance  of  Ncevi  in  special  Localities. -^-^Vx  occurring  in  certain 

"  localities  have  more  than  ordinary  importance,  either  from  the  difficulty  of 
heir  treatment  or  diagnosis  or  from  the  risk  attaching  to  them.  Nsvus  of 
the  hp  IS  often  found  involving  the  whole  thickness  of  either  lip  and  is 
usually  either  of  the  mixed  or  subcutaneous  variety  ;  the  surface  is  some 
what  prone  to  ulceration  in  the  mixed  form  from  constant  irritation,  Tnd 
the  growth  ,s  often  very  unsightly.  If  degenerated  and  cystic,  or  if  there 
are  large  cavernous  spaces  in  the  n^vus,  it  may  be  mistaken  for  a  labial 
mucous  cyst  or  for  lymphatic  macrocheilia.    Puncture  from  thP  1 

aspect  with  the  Paquelin's  cautery  is  usually  the  blrmr  o^trea'^nt: 

'  A  plan  devised,  we  believe,  by  Mr.  Davies  Colley 
LanX  %  TssT '^"'^  °'  ^"^^  -cun^stances  is  recorded  by  Hardie. 


Fig.  92.-Orbital  Nasvus.  The  growth  extended  deeply 
causing  exophthalmos  and  ectropion,  and  spread  up- 
wards upon  the  forehead.  f  up 
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but  in  some  cases  it  is  a  good  plan  to  excise  a  segment  of  the  lip  and 
bring  the  edges  together  as  after  a  harelip  operation.  Orbital  na.ni 
are  usually  associated  with  similar  growths  upon  the  face :  they  may 
cause  exophthalmos  and  ectropion  ;  the  nitvoid  character  of  the  growth 
is  indicated  by  the  spongy  feeling  and  the  possibility  in  some  cases  ot 
pushing  back  the  protruding  eyeball  and  so  emptying  the  growth  of  blood. 
Treatment  by  electrolysis  is  the  only  serviceable  method  in  these  cases. 

Nrevus  of  the  tongue  may  give  rise  to  macroglossia  and  cause  protrusion 
of  the  organ,  or  may  be  limited  to  a  small  part  of  its  surface  ;  it  is  liable  to  he 
mistaken  for  lymphatic  macroglossia  or  for  a  mucous  cyst.  The  colour  will 
usually  serve  to  distinguish  it  from  the  former,  though  the  two  conditions 
seem  to  be  sometimes  combined,  and  the  compressibility  of  a  na;vus  wih 
mark  it  off  from  the  latter  affection  ;  in  doubtful  cases  a  grooved  needle  will 
clear  up  the  difficulty.  The  actual  cautery,  or  in  rare  cases  excision,  of  a 
part  of  the  tongue  is  the  treatment  required.  In  one  child  we  excised  the 
anterior  third  of  the  tongue  by  a  A-shaped  incision,  and  brought  the  sides 

of  the  wedge  together  with  sutures  ;  the  result 
was  good  and  repair  was  rapid.  A  similar 
condition  may  be  met  with  on  the  gums  or  inner 
surface  of  the  cheeks.  Sometimes  large  blood 
lacunae  are  met  with  beneath  the  tongue,  look- 
ing like  ranula  ;  the  soft  palate  and  uvula  are 
also  occasionally  affected  ;  in  one  instance 
where  both  conditions  existed  the  sublingual 
n^evus  was  cured  by  the  actual  cautery,  and  the 
uvula  removed  by  the  galvanic  ecraseur ;  the 
patient  was  attacked  by  pyaemia,  but  ultimately 
recovered  completely. 

Neevus  of  the  eyelids  must  be  treated  with 
great  caution  to  prevent  any  subsequent  distor- 
tion ;  it  is  best  usually  to  attack  small  portions 
at  a  time  with  the  actual  cautery  and  wait  until 
cicatrisation  is  complete  before  a  second  application.  The  same  rule  applies 
to  nffivus  of  the  nose,  where  too  vigorous  treatment  may  produce  an  unsightly 
sharp-pointed,  beak-like  appearance  if  the  skin  is  too  much  destroyed.  In 
some  instances  excision  is  the  better  plan. 

Naevi  around  the  orbit  are  sometimes  very  difficult  to  diagnose,  especially 
if  they  are  degenerated,  and  consequently  have  lost  their  colour  ;  dermoid 
cysts  meningoceles,  simple  serous  congenital  cysts,  and  fatty  growths  should 
be  borne  in  mind  as  sources  of  fallacy.  In  one  instance  (fig.  92)  there  was  a 
cyst  with  none  of  the  appearance  of  a  naevus  ;  on  tapping  it,  altered  blood 
escaped,  and  on  incision  it  was  found  that  the  growth  was  loculated  and  in 
part  solid  (i.e.  degenerated).  A  seton  was  passed  through  it  at  last  after 
failure  of  incision  and  drainage,  excision  being  out  of  the  question,  and  the 
mass  suppurated  freely,  but  unfortunately  erysipelas  occurred  and  the  child 
died  At  the  post-mortem  the  orbit  and  cavernous  smus  were  found  full  0 
more  or  less  degenerated  ncevoid  tissue  ;  the  na^vus  spaces  were  mostly  lull 
of  blood,  and  minute  abscesses  were  seen  with  the  microscope  m  sections  ot 
the  growth. 


Fig.  93. — Arterio-venous  Varix. 


Ncevus 


453 


Speaking  generally,  most  nsevi  can  be  recognised  by  the  presence  of  the 
1  cmains  of  some  superficial  naevoid  tissue,  by  the  possibility  of  reducing  the 
size  of  the  growth  by  pressure — this  point  must  not,  of  course,  be  allowed  to 
mislead  in  swellings  about  the  head  or  spine — and  by  the  peculiar  spongy 
feeling.  This  sensation  is  sometimes  to  be  felt  in  a  growth  where  solid 
masses  are  also  perceptible.  The  fact  that  the  tumour  is  congenital  or  has 
been  noticed  in  very  early  life,  and  occasionally  the  presence  of  extravasa- 
tion of  blood  in  the  skin,  as  well  as,  of 
course,  the  results  of  tapping,  will  usually 
clear  up  a  doubt. 

Certain  rare  forms  of  vascular  defor- 
mity are  occasionally  met  with  in  chil- 
dren. In  a  case  of  our  own  the  condition 
may  be  best  described  as  arterio-venous 
varix,  all  the  vessels  being  dilated  and 
pulsatile  ;  the  facial,  orbital,  and  intra- 
cranial vessels  were  involved  as  well  as 
some  of  the  cerebral  sinuses,  the  straight 
sinus  being  converted  into  a  pouch  as 
large  as  a  thrush's  egg  and  its  walls 
calcified  ^  (fig.  93). 

Aneurism  by  anastomosis  is  also 
occasionally  met  with  in  children,  and 
sometimes  hgature  of  a  main  vessel, 
such  as  the  carotid,  may  be  required, 
as  also  in  some  cases  of  arterial  varix. 
St.  Germain  relates  three  cases  of  cirsoid 
aneurism  cured  by  the  use  of  chloride 
of  zinc  arrows.  ( Vide  '  Chirurgie  des 
Enfants,'  1884.)  Excision  is  usually  the 
best  treatment. 

N<zvus  lipomatoaes  is  the  term  ap- 
plied to  a  form  of  degenerated  naevus 
in  which  there  is  much  development  of 
fatty  tissues  forming  masses  which  often 
hang  in  pendulous  folds  ;  there  is  com- 
monly pigmentation  and  hairy  over- 
growth. The  condition  is  rare,  and 
appears  to  be  associated  with  idiocy, 
as  in  the  typical  case  under  our  care, 
from  which  fig.  94  was  taken.  No 
treatment  is  called  for  in  such  a  case.'^ 

a  few  weeks  old  with  an  almost  exactly  similar  condition.  Occasionally, 
however,  where  merely  a  local  mass  is  found,  it  should  be  removed 
by  excision.     This  was  the  treatment  adopted  for  the  child  shown  in 


Fig.  94.— Navus  Lipomatodes.  The  darkly 
pigmented  pendulous  masses  were  composed 
of  fat  and  degenerated  naevus  tissue,  and 
the  whole  surface  was  thickly  overgrown 
with  hair.  As  usual  in  these  cases,  the  child 
was  idiotic. 

We  saw  in  1895  a  female  infant 


rw^^        "^P"","/  ^^'^  ^""'i^d  '°         be  found  in  the  Abstract,  of  the 

Children  s  Hospital  for  1882-83.    Vide  also  T.  Smith,  Clin.  Soc.  Trans.  1882 

Hyde,  of  Chicago,  has  recorded  a  very  similar  case  in  the  Lancet,  August  i,  1885. 
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fig.  95,  where  the  pendulous  hairy  mass,  closely  resembling  the  so-called 
'  pachydermatocele,'  was  excised  with  a  good  result. 

Xiymphatlc  N-eevi. — Lymphatic  niievi  are  much  rarer  than  blood  napvi, 
but  many  of  the  so-called  congenital  cystic  growths  should  be  classed  as 
cystic  lymphangiomata.  Instances  of  this  condition  are  seen,  as  shown  by 
Virchow,  in  macroglossia,  described  at  p.  i88. 

Hygroma  and  one  form  of  so-called  '  giant  foot '  are  similar  conditions 
(fig.  96).  Sometimes  in  giant  foot  the  cutaneous  lymphatics  are  clearly 
visible  as  transparent,  dilated,  tortuous  canals  running  in  the  skin  :  the  part 
is  greatly  enlarged,  and  spongy  on  pressure.  The  disease  is  a  rare  one,  anrl 
probably  pressure  or  cautery  puncture  would  be  the  most  successful  mocU- 
of  treatment.  Treves  has  recorded  a  case  in  which  ulceration  has  occurred, 
and  quotes  Busey  that  congenital  giant  foot  is  commoner  in  females,  and 


Fig.   96. — Lymphatic  Nsevus  of  tin 
Foot.    The  soles  of  the  two  feet  ;i' 
seen,  and  in  the  affected  one  t; 
extremities  of  the  toes  can  just 
made  out,  embedded  in  the  map 
naevus  tissue.    Dilated  and  varico  > 
lymphatics  were  visible  in  the  skin. 


Fig.  95.— Degenerated  NsEvus  of  Scalp. 

most  frequent  in  the  right  leg  ;  the  temperature  of  the  part  may  or  may  not 
be  raised.    Ulcers,  if  they  occur,  readily  heal. 

Occasionally  in  macroglossia,  as  in  a  case  of  ours,  the  superficial  lym- 
phatics form  minute  transparent  cysts  on  the  surface  of  the  tongue  ;  here 
removal  of  part  of  the  tongue  might  possibly  be  required  to  prevent  suffoca- 
tion, since  these  growths  are  liable  to  rapid  increase  in  size.  A  large  tumour 
of  the  thigh,  of  congenital  origin,  that  we  removed  a  short  time  ago  from  a 
child  of  2^  years,  was  made  of  spongy  tissue  exactly  like  a  naevus,  but  the 
spaces  were  filled  with  lymph  instead  of  blood  ;  other  similar  cases  have 
been  recorded.  ( Vide  also  chapter  on  Tumours.)  Hoggan  has  described 
multiple  lymphatic  ntcvi  of  the  skin,  a  condition  believed  commonly  to  accom- 
pany blood  naivi,  and  to  be  much  more  frequent  than  is  supposed  ;  these 
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growths  are  not  conspicuous  by  their  colour,  and  are  therefore  commonly 
overlooked ;  they  are  of  little  clinical  importance,  unless  probably  as  an 
early  stage  of  elephantiasis.  We  have  also  met  with  instances  of  these  naevi.^ 
Cases  of  probably  congenital  lymphatic  varices  of  the  limbs  have  been  de- 
scribed by  R.  W.  Parker  ;  he  thinks  they  have  a  tendency  to  become  locally 
inflamed."  We  have  recendy  met  with  a  case  of  lymph  nasvus  of  the  con- 
junctiva and  supra-orbital  region,  causing  an  unsightly  deformity  ;  the  naevus 
varied  much  in  size,  and  sometimes  'puffed  up'  and  became  painful.^' 

Large  multilocular  cystic  swellings  may  be  met  with  in  the  neck,  re- 
sembling in  external  appearance  the  hygromata  which  are  associated  with 
lymphatic  macroglossia,  but  differing  from  these  lymphatic  tumours  in  that 


Fig.  97.— Gangrene  of  the  Leg  secondary  to  embolism  of  femoral  artery.    Boy,  aged  7  years, 

with  mitral  and  aortic  disease. 


some  of  the  cysts  are  found  filled  with  blood  either  coagulated  or  more  or 
less  altered  and  become  '  laky.'  In  the  same  swelling  cysts  may  contain 
fluid  clear  or  only  tinged  with  blood.  It  is  difficult  in  such  cases  to  be  sure 
whether  the  growth  is  a  blood  ntevus  which  has  undergone  cystic  degenera- 
tion, or  a  lymph  njevus  in  which  haemorrhages  have  taken  place.  Such  a 
case  which  we  saw  with  Dr.  McNicoll,  of  Southport,  occurred  in  a  child  of 
7  weeks  old  ;  and  as  the  tumour  was  growing  and  threatened  to  cause 
dyspnoea,  it  was  treated  by  laying  open  and  partly  removing  the  larger 
cysts.  The  operation,  though  extensive  and  formidable  for  so  young  a  child, 
had  a  satisfactory  result. 

1  Hoggan,  Jour,  of  Anat.  and  Phys.  April  1884.    Lancet,  1882,  vol.  ii.  p.  891. 
Vide  also  chapter  on  Tumour  Growths  in  Childhood. 

^  The  case,  with  a  drawing,  has  been  published  by  Dr.  Mules  in  Trans.  Ophthalvt. 
Cong.,  Heidelberg,  1888.  For  an  account  of  various  rare  abnormalities  of  the  blood  and 
lymph  vascular  systems  (also  Nerven- Naevus,  &c.)  the  reader  is  referred  to  Esmarcli  and 
Kulenkampff 's  monograph  on  Elephantiasis. 


4S6  Diseases  of  the  Circulatory  System 

Excision  of  the  greater  i>art  of  the  cyst  wall  with  subsequent  drainage  is 
we  have  found,  the  best  treatment.  If  the  drain  is  removed  too  soon  and 
msufficient  irritation  is  set  up,  the  lymph  cavity  is  apt  to  refill. 

Aneurism  in  children  is  extremely  rare  ;  only  a  few  cases  have  been 
recorded,  and  these  appear  all  to  have  been  either  traumatic  or  the  result  of 
embolism,  the  embolus  giving  rise  to  softening  of  the  arterial  coat,  and  con- 
sequent formation  of  the  aneurism.  A  paper  on  this  subject  by  R.  W.  Parker 
in  the  'British  Medical  Journal,'  1884,  may  be  consulted.  We  have  only 
met  with  one  case  of  aneurism,  in  a  child  aged  7  years,  who  was  suffering 
from  ulcerative  endocarditis  ;  the  aneurism,  which  was  situated  on  the  left 
middle  cerebral  artery,  was  no  doubt  due  to  an  embolus  ;  it  finally  ruptured 
and  gave  rise  to  extensive  meningeal  haemorrhage.  Dr.  A.  Jacobi  has  re- 
ported several  cases  of  aneurism  in  children,  due  to  atheromatous  degenera- 
tion, one  case  of  the  descending  aorta  in  a  girl  of  7  years.  Sanne  has 
reported  four  cases,  one  in  a  foetus  and  three  in  children  of  2,  10,  and  13 
years  respectively. 

Embolism  occurs  not  infrequently  during  early  life  in  children  suffering 
from  acute  or  malignant  endocarditis  ;  it  may  occur  in  any  form  of  valvular 
heart  disease.  Embohsm  of  a  cerebral  artery  may  give  rise  to  hemiplegia 
and  softening  (see  p.  434).  Embolism  of  the  spleen  is  found  not  unfrequently 
post-mortem.  In  a  patient  of  our  colleague  Dr.  Hutton,  who  was  suffering 
from  mitral  and  aortic  disease,  embolism  of  the  femoral  artery  occurred, 
followed  by  gangrene  of  the  leg.  The  leg  was  amputated  by  Mr.  Collier 
and  the  boy  made  a  good  recovery  as  far  as  the  stump  was  concerned. 
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Anaemia 


Children  of  all  ages  are  liable  to  suffer  from  anaemia,  from  causes  both 
known  and  unknown.   Some  children  are  habitually  pallid,  without,  perhaps, 
being  in  any  way  out  of  health  ;  and  this  peculiarity  seems  to  run  in 
families.    In  the  majority  of  cases  anaemia  means  ill-health,  the  poorness  of 
blood  being  due  to  one  or  other  of  a  great  variety  of  ailments.    It  is  un- 
necessary for  us  to  describe  the  anemia  which  is  due  to  obvious  causes, 
such  as  tuberculosis,  heart  disease,  syphilis,  malaria,  or  the  anaemia  which  is 
the  result  of  some  acute  disease.    We  will  chiefly  confine  our  remarks  to 
certain  forms  in  which  the  anaemia  is  often  profound  and  the  pathology  by 
no  means  certain.    Thus  we  have  anaemia  accompanied  by  great  enlarge- 
ment of  the  spleen,  and  an  antemia  in  which  no  such  enlargement  is  present. 
We  have  the  so-called  Pernicious  Anaemia,  which  appears  always  to  go  on 
to  a  fatal  issue.    In  some  cases  there  is  a  tendency  to  purpura,  and  while  in 
all  forms  of  anaemia  haemorrhages  are  common  when  the  anjemia  becomes 
extreme,  yet  in  some  cases  purpura  is  an  early  symptom,  and  makes  its 
appearance  without  the  aniijmia  being  very  great.    The  groups  into  which 
we  divide  these  cases  are  selected  rather  for  convenience  of  description  than 
because  they  actually  form  independent  or  '  self-standing '  forms  of  disease. 
_     It  is  unnecessary  to  say  that  an  examination  of  the  blood  gives  important 
mformation  with  regard  to  the  nature  of  the  anaemia,  and  is  therefore  of  use 
as  regards  prognosis  and  treatment.    For  the  details  of  the  methods  of  this 
examination  we  must  refer  the  reader  to  the  various  clinical  manuals. 

The  examination  includes  (i)  The  estimation  of  the  amount  of  hsmo- 
globm  present  as  measured  by  Fleischl's  hsmometer.  In  healthy  children 
there  may  be  85  to  95  per  cent.,  in  profound  anaemia  as  little  as  30  to  35  per  cent 

(2)  Countmg  the  number  of  the  red  and  white  corpuscles,  by  means  ot 
the  Thoma-Zeiss  apparatus.  In  round  numbers,  in  healthy  children  there 
are  5,000,000  red  corpuscles  to  the  cubic  millimetre  ;  in  some  forms  of 
anaemia  the  number  may  sink  nearly  1,000,000.  The  number  of  white 
corpuscles  varies  from  8,000  to  9,000  (Limbeck)  in  children,  and  from  12  000 
to  13,000  (Gunrobin)  per  cubic  millimetre  in  infants  under  a  year 

(3)  A  microscopical  examination  of  the  red  corpuscles  to  determine  their 
shape,  size,  and  colour.  In  certain  forms  of  anaemia  abnormally  large  red 
blood  corpuscles  (me^alocytes),  or  small  ones  (microcy  tes)  may  be  present,  or 
there  may  be  a  variation  in  their  shape  (poikUocytosis).  The  red  cells  are  ab- 
normally pale-  I.e.  their  colour  index  is  low,  and  they  may  fail  to  form  rouleaux 
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(4)  A  film  of  dried  blood  is  stained  with  eosin  and  methyl  blue  in  order 
to  distinguish  between  the  varieties  of  red  and  white  corpuscles  present, 
and  to  determine  their  relative  proportion.  ' 

Nucleated  red  corpuscles  (normoblasts)  are  seen  in  frttal  blood  and  in 
the  blood  of  infants  a  day  or  two  old  ;  they  are  not  present  in  health  in 
older  children.  In  some  forms  of  anasmia,  normoblasts,  megaloblasts 
(large  nucleated),  and  microblasts  (small  nucleated)  are  present.  The 
following  forms  of  leucocytes  may  be  distinguished  in  normal  blood  in 
varying  proportions  : 

{a)  Small  lymphocytes,  consisting  of  small  cells  with  a  large  blue 
nucleus  and  narrow  zone  of  clear  protoplasm  ;  they  are  supposed  to  derive 
their  origin  from  lymphatic  gland  tissue,  {b)  larg-e  lymphocytes,  con- 
sisting of  cells  with  a  large  oval  or  indented  nucleus,  and  a  large  zone  of 
surrounding  clear  protoplasm.  They  are  believed  to  be  derived  from  the 
marrow  of  bone  and  spleen,  {c)  Finely  g-ranular  or  polynuclear  (neutro- 
phile)  cells.  The  nucleus  is  multipartite,  and  lobed.  The  protoplasm  is 
filled  with  granules  which  stain  with  eosin.  The  number  of  these  cells  is 
increased  in  febrile  conditions  :  they  are  in  normal  conditions  in  adults  the 
most  numerous  of  the  white  corpuscles  present,  {d)  Coarsely  grranular 
eosinophile  cells  :  they  have  a  single  round  or  horseshoe  nucleus,  the 
protoplasm  has  coarse  granules  which  stain  strongly  with  eosin.  {e)  Myelo- 
cytes are  absent  from  normal  blood,  but  are  found  in  large  numbers  in 
myelogenous  leukaemia  ;  a  few  are  seen  in  splenic  anaemia. 

As  regards  the  relative  numbers  of  these  in  the  blood  of  healthy  adults 
and  infants,  the  following  numbers  may  be  taken  as  approximately  true. 
Small  lymphocytes  :  adults  20  per  cent.,  infants  under  i  year  59  per  cent. 
Large  lymphocytes  :  adults  6  per  cent.,  infants  6  per  cent.  Finely  granular 
neutrophile  cells:  adults  75  per  cent.,  infants  31  per  cent.  Coarsely  granular 
eosinophile  cells  :  adults  2  per  cent.,  infants  3  per  cent.  (Uskoff),  (Gunrobin). 
From  this  it  would  appear  that  in  early  life  the  small  lymphocytes  are  in- 
creased at  the  expense  of  the  finely  granular  or  neutrophile  cells. 

Anaemia  with  CEdema. — In  all  cases  in  which  the  anjemia  is  great 
there  is  a  tendency  to  the  accumulation  of  serum  in  the  serous  cavities,  and 
a  liability  to  subcutaneous  oedema.  In  the  out-patient  department  of  hos- 
pital practice  it  is  common  to  meet  with  infants  or  children  under  2  years  of 
age  who  are  anaemic  and  at  the  same  time  oedematous,  the  back  of  their 
hands  and  feet  readily  pitting.  Such  cases  are  often  looked  upon  as  suflTering 
from  nephritis,  but  the  urine  is  mostly  free  from  albumen  and  casts.  There 
is  usually  no  enlargement  of  the  spleen.  These  cases  are  commonly  seen  in 
the  autumn  in  children  who  have  suffered  from  acute  diarrhoea  or  some  other 
exhausting  disease  which  has  given  rise  to  great  anaemia.  The  anaemia  is 
due  to  the  great  drain  on  the  system  during  acute  or  long-continued  disease, 
or  possibly  it  may  be  the  result  of  the  action  of  toxic  albumens  or  peptones 
absorbed  into  the  blood  from  the  alimentary  canal.  We  must  also  remem- 
ber that  the  arterial  pressure  in  young  children  is  normally  very  small,  and 
easily  reduced  by  acute  disease.    (See  Nephritis.) 

Simple  Anaemia— Chlorosis.— There  is  a  class  of  cases  mostly  occur- 
ring in  older  children  which  resembles  the  chlorosis  of  adults.  There  is  no 
enlargement  of  the  spleen,  no  purpura  or  any  evidence  of  organic  disease. 
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The  children  are  markedly  bloodless,  languid,  and  easily  get  out  of  breath  ; 
murmurs  may  be  heard  at  the  base  of  the  heart,  and  in  the  vems  and  arteries 
of  the  neck.  Both  girls  and  boys  may  be  affected  this  way  about  Puberty. 
In  one  instance  coming  under  our  notice,  two  brothers  and  a  sister,  aged  85, 
7,  and  5  a  years,  suffered  in  this  way  ;  their  mother  was  also  anemic.  They 
were  intensely  pale,  drowsy,  and  lethargic  ;  they  were  fairly  well  nourished 
as  far  as  fat  was  concerned  ;  there  was  no  splenic  enlargement,  no  albumen 
in  the  urine,  and  no  hemorrhages.  In  all  three  there  was  an  irregular 
pyrexia,  a  rise  of  a  degree  or  two  taking  place  most  evenings.  An  examination 
of  the  blood  showed  a  diminution  of  red  blood  corpuscles,  a  low  percentage 
of  Hb  and  no  striking  excess  of  white  corpuscles.  They  all  three  improved 
considerably  during  their  stay  in  hospital.  It  is  well  to  bear  in  mind  that 
such  cases  are  exceedingly  apt  to  be  tuberculous. 

Idiopathic  or  Pernicious  Anaemia  is  a  rare  disease  in  children  ;  out  of 
102  cases  published  by  Dr.  Pye  Smith  in  the  Guy's  Hospital  '  Reports '  for 
1882  there  were  six  between  the  ages  of  7  and  15  years.  It  has  been  met 
with  in  children  of  all  ages.  Kjellberg  has  recorded  a  case  in  a  boy  of 
5  years,  Elben  in  a  girl  of  3  years,  and  W.  Steffen  in  a  girl  of  16  months. 
It  is  always  fatal. 

No  cause  can  usually  be  assigned  for  the  anaemia  ;  in  one  case  coming 
under  our  notice  the  child  had  been  much  neglected  and  badly  fed. 
Schapiro  reports  a  case  of  a  girl  of  13  years  who  was  supposed  to  suffer 
from  pernicious  antcmia,  but  began  to  improve  after  passing  a  tapeworm — 
Bothriocephalus  latus. 

The  symptoms  and  course  are  exactly  the  same  in  children  as  in  adults. 
The  first  symptoms  are  those  of  weakness,  breathlessness,  and  pallor,  coming 
on  without  cause.  The  antemia  becomes  extreme,  the  skin  is  blanched  and 
of  an  earthy  tinge  ;  the  conjunctivae  and  mucous  membrane  of  the  mouth 
are  pallid,  and  the  muscles  weak  and  flabby.  Usually  there  is  no  great  loss 
of  flesh.  Vomiting  is  not  uncommonly  a  marked  symptom.  In  some  cases 
there  appears  to  be  a  slight  rise  of  temperature  at  night,  101°  or  102°  ;  in  this 
respect  pernicious  anaemia  resembles  other  forms  of  anjemia.  Purpuric  spots 
are  sometimes  present  on  the  skin,  and  retinal  haemorrhages  and  optic 
neuritis  may  develop  (S.  Mackenzie). 

An  examination  of  the  blood  in  an  advanced  case  shows  a  very  marked 
diminution  of  the  red  blood  corpuscles,  their  number  being  reduced  to 
1,000,000  or  even  less,  the  Hb  is  reduced  in  quantity  but  not  in  the  same 
proportion  as  in  chlorosis.  The  red  cells  vary  greatly  in  size  and  their  Hb 
is  increased  ;  the  Hb  often  undergoes  a  change  with  the  formation  of 
methasmoglobin.  Megaloblasts  are  mostly  present  in  large  numbers.  The 
leucocytes  are  usually  diminished. 

The  course  is  often  acute,  usually  varying  from  one  month  to  three  months. 

Morbid  Anatomy. — All  the  organs  are  in  a  bloodless  condition,  the 
muscles  are  in  a  state  of  fatty  degeneration,  and  minute  haemorrhages  are 
found  on  the  surfaces  of  the  organs.  There  is  no  further  alteration  found 
in  the  spleen  or  other  viscera. 

The  following  case  illustrates  many  of  the  above  points  : 

Pernicious  A ncemia.—VJ?i\lev  H.,  aged  ii^  years,  has  been  getting  pale  and  weak  for 
six  months,  no  cause  known  ;  has  had  hollow  cough  and  frontal  headache  ;  for  two 
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months  has  had  frequent  epistaxis,  and  for  some  time  has  had  fainting  fits,  and  spots 
'  hke  bruises  '  have  appeared  on  thighs  and  shins ;  no  bleeding  from  lungs  or  bowels 
noticed.  Mother  strong,  father  said  to  have  been  phthisical  in  early  life ;  brothers  and 
sisters  all  rickety  and  ano2mic,  four  of  tliem  now  in  hospital  with  scarlet  fever ;  all  re- 
covering. Admitted  August  30.  Large,  well-formed,  well-nourished,  and  muscular  boy, 
dark  brown  hair  and  eyes,  height  4  ft.  7  in.,  intelligent ;  intensely  anaemic,  tongue  furred, 
pale  and  fissured,  fauces  pale,  tonsils  large ;  respiration  34,  fairly  deep  ;  pulse  146,  regu- 
lar and  full;  temperature  103°  ;  both  bases  dull,  with  weak  respiratory  sounds,  no  crepi- 
tation, heart's  area  normal,  impulse  heaving  and  visible  over  second  to  fifth  spaces, 
sounds  indistinct,  spleen  and  liver  not  felt  in  abdomen,  blood  watery  and  pale;  red 
corpuscles,  generally  normal  in  shape  and  form  characteristic  rouleaux,  a  few  are  elon- 
gated ;  white  corpuscles  only  slightly  increased  relatively,  vary  much  in  size,  most  of  them 
being  smaller  than  usual ;  urine  1016,  pale,  no  albumen,  no  excess  of  urates  or  phosphates  ; 
ordered  citrate  of  iron.  August  31. — Temperature  now  between  normal  and  100°. 
September  6. — Temperature  still  below  loo"^ ;  respiration  32;  pulse  148;  no  cough,  no 
night  sweating,  has  attacks  of  syncope  on  attempting  to  sit  up,  has  vomited  twice  to-day, 
no  cardiac  murmur.    Died  September  7. 

Post-mortem. — Forty  hours  after  death  body  well  nourished,  intensely  anaemic,  rigor 
mortis  persists,  a  few  ounces  of  serum  in  each  pleural  cavity,  patches  of  emphysema 
along  margins  of  lungs,  no  consolidation,  abundant  sub-pleural  ecchymoses  ;  about  2  oz. 
clear  serum  in  pericardium,  no  pericarditis,  no  endocarditis,  abundant  sub-pericardial 
ecchymoses,  tricuspid  orifice  admits  three  fingers,  muscular  fibre  pale;  much  'tabby-cat' 
mottling  of  endocardium.  Spleen  3^  oz. ,  soft  and  friable  ;  liver  345  oz. ,  very  anaemic  ; 
kidneys  45  oz.,  very  soft,  intensely  anasmic,  capsules  peeled  off  readily. 

Borderland  cases  may  be  met  with  in  young  children,  of  which  the 
following  case  of  Dr.  E,  M.  Brockbank's  is  an  example  : 

Eric  C. ,  aged  i  year  7  months,  very  pale  since  10  months  old  ;  vomits  off  and  on, 
hasmatemesis  on  one  occasion.  Is  very  ansemic,  gums  spongy  and  bleeding.  Blood 
examination  by  Mr.  H.  H.  Rayner,  result  as  follows  :  Red  corpuscles  880,000,  Hb  20  per 
cent.,  leucocytes  9375.  Red  corpuscles  stain  deeply  with  eosin,  vary  in  shape  and  size  ; 
many  pear-shaped.  Numerous  normal  nucleated  red  corpuscles  and  a  few  large  ones. 
White  corpuscles  normal,  except  decrease  in  polynuclear  leucocytes.  No  enlargement  of 
the  spleen.  Child  became  very  feeble  and  lost  weight,  developed  ecchymoses  and  epistaxis, 
and  died  six  v/eeks  after  admission.  Orange  juice  and  fresh  food  had  been  freely  given. 
At  the  post-mortem  the  stomach  was  dilated,  evidence  of  rickets  ;  spleen  not  enlarged  ;  no 
other  naked-eye  changes. 

Treatment. — The  medicines  most  likely  to  be  of  service  are  iron  and 

arsenic.    Phosphorus  and  cod-liver  oil  have  been  used  with  some  success. 

Bone  marrow  and  raw  meat  juice  should  be  given.  In  the  majority  of  cases 
the  progress  is  from  bad  to  worse. 


Enlarg-ed  Spleen 

The  spleen  is  a  very  vascular  organ,  is  functionally  more  active  in  child- 
hood than  in  after  life,  and  is  more  apt  to  become  temporarily  engorged 
and  enlarged.  The  best  method  of  determining  the  enlargement  during 
early  life  is  by  palpation  rather  than  by  percussion,  as  the  lesser  rigidity  of 
the  abdominal  walls  during  early  childhood  usually  readily  permits  of  this. 
Palpation  of  the  spleen  is  effected  by  standing  at  the  patient's  right  side 
and  gently  pressing  two  or  three  fingers  of  the  right  hand  into  the  left  hypo- 
chondrium  beneath  the  costal  arch,  when  the  lower  and  inner  edge  of  the 
spleen,  if  it  is  enlarged,  can  be  readily  felt  as  a  movable  tumour  which  can  be 
pressed  upwards.    It  can  hardly  be  said  that  the  spleen  is  enlarged  unless 
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its  lower  edge  extends  below  the  costS  arch.  Enlargement  is  very  common 
during  childhood,  and  accompanies  various  conditions.  An  enlarged  spleen 
is  most  frequently  associated  with  an  anaemic  condition,  though  exactly 
what  the  relation  between  the  two  is  is  uncertain  (see  tnfra).  An  enlarged 
spleen  is  also  met  with  when  the  portal  system  is  obstructed,  as  in  cirrhosis 
of  the  liver.  In  two  cases  coming  under  our  notice  the  spleens  were  greatly 
enlarged,  and  in  these  cases  it  is  quite  possible  to  overlook  the  cirrhosis 
of  the  liver  and  look  upon  the  case  as  one  in  which  the  splenic  enlargement 
is  due  to  Hodgkin's  disease  or  some  anaemic  condition  (Banti's  disease).  It 
is  enlarged  in  many  cases  of  rickets  and  syphilis,  though  certainly  not  in  all 
cases  ;  it  is  chiefly  so  in  those  cases  in  which  pallor  and  anaemia  are  marked 
symptoms.  It  is  enlarged  and  hard  in  ague,  and  also  when  lardaceous  and 
in  association  with  leucocythasmia  and  Hodgkin's  disease.  It  is  also  en- 
larged in  various  acute  diseases,  such  as  typhoid  fever,  acute  tuberculosis 
and  pyaemia,  and  in  some  other  febrile  states,  such  as  ulcerative  endocarditis. 

Anaemia  Splenica.  Anaemia  Infantum  Pseudoleukaemia  (Von 
jaksch).— In  an  ill-defined  group  of  cases,  occurring  mostly  in  children 
between  6  months  and  2  years  of  age,  the  anaemia  is  often  profound,  and 
the  spleen  strikingly  enlarged.  Sometimes  mothers  will  bring  such  children 
for  treatment,  as  they  have  already  noticed  the  large  spleen  as  well  as  the 
paleness  of  the  child.  There  is  usually  a  history  to  be  obtained  of  ill  health, 
more  especially  of  aggravated  indigestion,  or  some  acute  illness,  and  nearly 
all  of  them  exhibit  evidence  of  rickety  deformities.  In  a  well-marked  case, 
the  auccmia  strikes  the  observer  at  once  as  being  much  out  of  the  common  ; 
the  lips  are  a  pale  pink,  and  the  face  is  white  or  of  a  slightly  yellow  tint ;  on 
placing  the  hand  on  the  abdomen,  the  edge  of  the  spleen  is  distinctly  felt 
(it  can  sometimes  be  seen),  and  the  tip  can  be  traced  downwards  on  a  level 
with,  or  below,  the  umbilicus.  There  may  be  enlargement  of  the  liver. 
Jaundice  has  been  noted  in  one  or  two  cases.  No  enlargement  of  the 
lymphatic  glands  takes  place.  The  urine  is  free  from  albumen,  and,  except 
quite  at  the  termination  of  the  case,  there  are  no  haemorrhages  and  no 
oedema.  There  is  often  irregular  and  intermittent  pyrexia.  The  course  is 
essentially  chronic  ;  the  patients  usually  improve  slowly  under  treatment  in 
hospital  with  careful  diet  and  tonic  medicines.  They  readily  succumb  to 
intercurrent  diseases,  such  as  measles  or  pneumonia.  In  the  worst  class  of 
case  the  anaemia  becomes  more  and  more  profound,  and  they  die  exhausted  ; 
in  the  later  stages  there  may  be  haemorrhages,  purpura,  and  oedema.  On 
the  other  hand,  we  meet  with  '  borderland '  cases,  where  there  is  a  moderate 
degree  of  anaemia  and  splenic  enlargements,  with  perhaps  well-marked 
signs  of  rickets.  The  etiology  of  these  cases  is  uncertain.  Syphilis  pro- 
duces anaemia  and  also  splenic  enlargement  in  more  or  less  degree,  and 
some  believe  (Fox  and  Ball,  G.  Carpenter)  that  it  plays  a  predominating 
role  in  these  pseudoleukaemic  cases.  On  the  other  hand,  there  is  a  very 
close  connection  between  this  condition  and  rickets,  as  almost  all  such  chil- 
dren exhibit  evidence  of  rickety  changes  in  the  bones,  and  this  disease 
occurs  at  an  age  when  rickets  is  most  common. 

We  are  inclined  to  agree  with  Carr  in  believing  that,  while  both  syphilis 
and  rickets  may  play  a  rdle  in  producing  this  condition  of  splenic  anaemia, 
they  are  neither  of  them  the  sole  or  efficient  cause,  but  that  congenital 
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weakness,  chronic  dyspepsia,  bad  feeding,  and  insanitary  conditions  arc 
largely  to  iDlame.  The  an:cinia  is  the  result  of  some  form  of  toxin  formed 
n  the  alimentary  canal  and  absorbed  into  the  circulation.  Fowler  believes 
that  the  splenic  enlargement  precedes  the  anaemia,  and  the  greater  the 
enlargement  of  the  spleen  the  more  profound  the  anccmia. 

Changes  171  the  Blood.— the  last  few  years  many  observations 
have  been  made  upon  the  blood  in  this  disease,  among  others  by  L  Gulland 
Fowler,  G.  Carpenter,  and  C.  H.  Melland.  The  latter  has  been  good 
enough  to  examine  the  blood  of  some  of  our  own  cases.  We  can  only  give  a 
summary  of  the  chief  changes  noted.  The  number  of  red  corpuscles  is 
dimmished,  varying  from  -1,150,000  to  5,000,000;  the  colour  index  varies 
from  '3  to  7  ;  the  Hb  equals  20-60  per  cent.  The  red  corpuscles  vary 
to  some  extent  in  size  and  shape  ;  normoblasts  and  a  few  megaloblasts 
are  present.  The  leucocytes  vary  in  number  from  10,000  to  100,000,  though 
the  latter  figure  is  exceptional,  20,000  being  a  rough  average,  but  great 
variations  occur.  The  ratio  of  whites  to  reds  may  be  as  low  as  1-3 1 
(Fowler)  ;  normally  it  is  1-500.  The  lymphocytes  preponderate  in  numbers 
over  the  polynuclear,  but  the  question  of  differentiation  of  the  leucocytes  is 
a  very  difificult  one.    A  few  myelocytes  are  sometimes  present. 

While  in  a  vast  majority  of  cases  the  children  who  suffer  in  this  way  are 
under  2  years  of  age,  yet  occasionally  we  meet  with  older  children  who  are 
affected  in  a  similar  manner,  as  in  the  following  fatal  case  : 

AncBtnia,  Enlarged  Spleen.— Thos.  Arthur  C,  aged  5  years.  Up  to  four  months  ago 
quite  healthy  ;  no  serious  illness.  Has  lived  always  in  Manchester.  Father  and  mother 
healthy.  Four  months  ago  had  a  fall,  not  confined  to  bed  ;  abdomen  painful  and  swollen 
ever  since  ;  two  months  ago  had  severe  epistaxis,  with  no  known  cause  ;  very  much  blanched 
ever  since,  feet  sometimes  swollen ;  has  had  occasional  pain  and  twitchings  in  left  arm  for 
an  hour  at  a  time,  and  slight  twitchings  of  the  body  also.  On  admission,  December  29, 
1881,  plump,  with  marked  pallor,  a  few  purpuric  spots  on  thighs  and  feet ;  superficial 
glands  generally  enlarged,  face  oedematous,  no  oedema  of  feet ;  abdomen  prominent  in 
epigastric  and  hypogastric  regions,  liver  and  spleen  much  enlarged,  heart  and  lungs  nil. 
Urine  1020;  no  albumen.  Temperature  103°  p.m.  January  2. —Loud  systolic  murmur  over 
whole  cardiac  area,  no  mediastinal  dulness  ;  heart's  area  increased,  apex  beat  felt  outside 
nipple  line.  Blood  thin  and  watery,  with  some  increase  of  white  corpuscles  ;  spleen 
rather  tender.  Temperature  irregular,  98°  to  101°  and  102°.  January  13.— Constantly 
moaning;  temperature  still  high  and  irregular.  January  14.— Died  5  a.m.,  unconscious 
all  night.  Post-mortem. — Twelve  hours  after  death ;  great  pallor,  some  oedema  of  ex- 
tremities ;  blood  very  fluid,  liver  uniformly  enlarged,  pale  with  fine  yellow  points 
(hepatic  vessels).  No  perihepatitis,  spleen  5  in.  by  3  in.  ;  smooth,  firm,  purple  on  section. 
Retroperitoneal  glands  very  slightly  enlarged  ;  kidneys  firm  and  very  pale.  No  peritonitis, 
no  ascites,  no  staining  of  organs  with  iodine.  Heart.—'Leh  ventricle  hypertrophied ; 
right  ventricle  dilated,  subpericardial  ecchymoses,  valves  normal.  Lungs  emphysematous, 
with  abundant  ecchymoses  on  surface  and  in  substance.  No  enlarged  mediastinal  glands  ; 
brain  firm,  intensely  ancemic,  otherwise  apparently  healthy.  No  venous  congestion,  no 
fluid  in  ventricles. 


Treatment. — Iron  and  arsenic  are  the  drugs  most  likely  to  be  of  service 
in  anaemia  ;  cod-liver  oil  is  also  good,  but  the  treatment  must  necessarily 
be  modified  according  to  the  cause.  The  cachexia  produced  by  syphilis 
must  be  treated  by  a  combination  of  iron  and  mercury,  with  quinine  if 
malaria  is  suspected.    Care  must  be  taken  to  see  that  the  bowels  are  acting 
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normally.  Raw  marrow  of  bone,  raw  meat  juice,  orange  juice,  peptonised 
milk  should  be  given. 

Kodg'kin's  Disease — Ansemla  lymphatica. — This  disease  ^is  charac- 
terised by  an  enlargement  of  various  groups  of  lymphatic  glands  and  also  of 
the  spleen  ;  there  is  progressive  anaemia,  and  more  or  less  intermittent  fever. 
According  to  Gower's  statistics,  16  out  of  every  100  cases  occur  in  children 
under  10  years  of  age.  The  earliest  symptom  which  calls  attention  to  the 
disease  is  enlargement  of  some  lymphatic  glands,  usually  the  cervical,  though 
the  axillary  or  mediastinal  may  be  early  aiTected. 

The  glands  just  behind,  or  in  front  of  and  beneath,  the  sterno-mastoid  are 
frequently  the  first  to  be  enlarged,  or  the  group  at  the  angle  of  the  jaw  ;  the 
glands  at  first  are  firm  and  movable,  varying  in  size  from  time  to  time  as  if 
the  vessels  were  gorged  at  one  time  and  normal  at  another.  With  the 
glandular  enlargement  there  is  usually  a  marked  increase  in  size  of  the 
spleen,  and  the  child  becomes  weak  and  pallid.  A  prominent  feature  of  the 
disease  is  the  occurrence  of  attacks  of  pyrexia  ;  the  temperature  at  times 
continues  elevated  for  some  days,  or  it  may  assume  the  intermittent  type. 
Other  groups  of  glands  may  become  affected  ;  there  may  be  an  extension 
into  the  mediastinum,  and  the  glands  may  exert  pressure  on  the  trachea  or 
large  veins,  so  that  there  is  orthopncea,  oedema,  or  ascites.  The  axillary 
and  inguinal  glands  may  also  become  affected.  In  some  cases  the  external 
lymphatic  glands  may  be  but  little  affected,  but  the  mediastinal  or  retro- 
peritoneal glands  and  the  spleen  may  be  much  enlarged.  The  course  of 
the  disease  is  very  chronic,  but  the  prognosis  is  unfavourable,  and  sooner  or 
later  the  child  dies  exhausted.  At  the  autopsy  the  spleen  is  found  enlarged 
and  infiltrated  with  an  adenoid  growth,  while  other  organs,  as  the  lungs, 
liver,  and  kidneys,  are  also  infiltrated,  only  in  less  degree.  Examination  of 
the  blood  does  not  show  characteristic  changes.  The  number  of  red 
corpuscles  are  slightly  if  at  all  diminished ;  the  Hb  is  also  diminished. 
Moderate  leucocytosis,  chiefly  lymphocytes. 

Diagnosis. — The  diagnosis  of  Hodgkin's  disease  in  an  early  stage  is  often 
extremely  difficult  where  the  patient  is  brought  with  a  mass  of  enlarged 
glands  in  the  neck  or  other  part.  If  the  glandular  tumours  vary  in  size  from 
time  to  time,  if  there  is  intermittent  pyrexia  or  enlarged  spleen,  Hodgkin's 
disease  may  be  suspected.  If  the  glands  suppurate  they  are  probably 
tuberculous.  We  have  frequently  seen  enlarged  tuberculous  cervical  and 
axillary  glands  mistaken  for  the  enlarged  glands  of  Hodgkin's  disease. 
Possibly  tuberculous  disease  and  Hodgkin's  disease  may  co-exist. 

Treat7iient.—Kxstn\c  and  phosphorus  are  the  medicines  most  likely  to  be 
useful,  but  the  disease  generally  progresses  to  a  fatal  termination. 

Iieukaemla.— Leukcemia  is  a  rare  disease  during  childhood,  but  the 
possibility  of  its  being  present  should  be  borne  in  mind  when  the  patient  is 
a  pallid  child  with  a  large  spleen,  especially  if  on  examination  of  the  blood 
there  is  marked  leucocytosis.  It  occurs  at  all  ages  :  babies  at  the  breast 
have  been  affected,  and  also  older  children  ;  it  cannot  be  said  that  anything 
certain  is  known  about  its  etiology,  though  poor  living,  various  depressing 
conditions,  and  malaria  have  been  credited  with  producing  it.  The  earliest 
symptom  to  call  attention  to  the  disease  is  abdominal  distension,  which  is 
found  to  be  due  to  a  greatly  enlarged  spleen  ;  with  this  there  is  dyspepsia 
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perhaps  abdominal  tenderness,  and  marked  anaemia.  The  disease  is  a 
chronic  one,  and  the  prognosis  unfavourable.  Like  Hodgkin's  disease,  there 
may  be  enlargement  of  lymphatic  glands  and  intermittent  pyrexia.  'Later 
in  the  disease  the  anaemia  becomes  profound,  u;dema  of  the  subcutaneous 
tissues  takes  place,  and  often  there  are  hfemorrhages. 

Two  forms  of  leukaemia  are  distinguished,  the  mixed  form  in  which  the 
spleen  and  marrow  of  the  bones  are  mostly  involved,  and  the  lymphatic 
variety  in  which  the  lymphatic  glands  are  enlarged.  In  myelogenous  leuk- 
aemia the  chief  feature  is  the  number  of  myelocytes,  eosinophil  cells,  and 
polynuclear  leucocytes  ;  inlymphemia  the  white  cells  are  lymphocytes,  while 
myelocytes  are  absent. 


The  Hsemorrhagic  Diathesis 

During  early  life  a  disposition  to  bleed  arises  under  many  different  con- 
ditions. In  some  cases  the  disposition  to  bleed  is  hereditary,  in  others  it  is 
the  result  of  many  different  forms  of  illness.  We  will  consider  the  hereditary 
variety  first. 

Haemophilia. — This  term  is  applied  to  a  disposition  to  bleeding  which  is 
hereditary ;  it  affects  males  more  often  than  females,  but  the  females  often 
appear  to  transmit  this  tendency  to  their  sons.  This  tendency  to  bleed  may 
only  appear  in  one  or  two  members  of  a  family,  the  rest  escaping,  but  those 
who  thus  escape  may  transmit  the  diathesis  to  their  children.  Dr.  A. 
Goodall  records  the  following  exceptional  hsemophilic  genealogy.  The  males 
are  noted  by  the  letter  '  M  '  ;  the  females  by  '  F.'  The  letters  are  underhned 
in  the  case  of  the  bleeders.  The  dotted  lines  indicate  a  slight  tendency  to 
hcEmbphilia  : 

M  I 


I  I  I  I 

M  2  F  3  F  F  4 


I         I         I         I      I         I         I         I  I  11 

M5      M        F        F    M6     M        F       F         M7      M  F 


I         I         I  I 
M  8    M  9    F  10  Mil 


M  I  lived  till  over  80  years,  though  suffering  severely  all  his  life  from 
epistaxis  and  other  haemorrhages  ;  M  6  died  of  haemorrhage  ;  M  7  suffered 
as  a  boy  and  outgrew  the  tendency  ;  F  10  has  suffered  severely. 

Haemophilia  does  not  usually  appear  at  the  time  of  birth,  the  disposition 
usually  first  manifesting  itself  after  the  end  of  the  first  year  of  life.  It  is 
true  that  newly-born  children  are  apt  to  bleed  from  the  navel  or  suffer  from 
htematemesis,  but  this  is  the  result  rather  of  some  disease  than  from  inherited 
tendencies.  Children  who  exhibit  this  diathesis  seem  to  exhibit  it  in  different 
degrees  at  different  times  ;  sometimes  they  appear  to  bruise  on  the  slightest 
injury,  while  at  other  times  there  is  hardly  any  tendency  in  this  direction. 
Purpura  or  'bruising'  is  the  most  common  manifestation;  slight  pressure 
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or  a  slight  knock  on  a  limb,  such  as  might  take  place  by  the  nurse  catching 
firmly  hold,  will  suffice  to  bring  out  a  well-marked  bruise,  which  is  many 
days  in  fading.  Sometimes  a  number  of  hasmorrhagic  spots  make  their 
appearance  spontaneously,  and  in  the  same  way  extensive  subcutaneous 
bleedings  may  take  place.  A  slight  scratch  or  cut  may  ooze  blood  for  sonie 
time  before  it  stops  ;  cracks  or  fissures  in  the  skin  of  the  lips  may  ooze  in 
the  same  way.  Of  the  mucous  membranes  perhaps  the  gums  most  often 
bleed— friction  with  a  tooth  brush  may  be  enough  to  start  a  haemorrhage. 
Epistaxis  is  also  very  common,  and  may  be  very  difficult  to  stop,  and  in  rare 
cases  goes  on  to  a  fatal  termination.  There  may  be  haemorrhage  from  the 
stomach  from  straining  when  vomiting,  or  blood  may  appear  in  the  stools. 

Hajmaturia  also  takes  place  at  times.  Haematomas  of  the  scalp  are  liable 
to  follow  slight  falls,  or  injuries  and  bleedings  of  considerable  amount  may 
take  place  beneath  the  muscles  and  other  deeply  situated  structures.  Bleed- 
ings may  take  place  into  the  joints,  especially  the  knees,  as  the  result  of 
injury.  The  joints  appear  swollen  and  tender,  and  contain  fluid.  The  fluid 
gradually  disappears  with  rest ;  but  if  repeated  bleedings  occur  much  thick- 
ening of  the  synovial  membrane  with  overstretching  of  the  ligaments  and 
nodular  swellings,  resulting  in  distortion  and  more  or  less  permanent  crippling 
of  the  joint,  may  result.  A  joint  into  which  haemorrhage  has  once  taken 
place  is  apparently  likely  to  suffer  again. 

We  have  also  met  with  a  case  in  which,  in  addition  to  haemorrhage  into 
joints  on  several  occasions,  bleeding  took  place  beneath  the  palmar  fascia, 
causing  great  pain,  and  a  somewhat  alarming  appearance  of  the  hand.  The 
blood  was,  however,  slowly  absorbed,  and  no  serious  ill  result  followed.  The 
history  of  the  patient  is  as  follows  : 

HcEniophilia  ;  Effusion  in  Knee  Joint. — L.,  a  boy  of  14,  was  first  seen  in  September 
1890,  with  Dr.  Massiah.  There  was  no  history  of  hjBmophiUa  in  the  family.  At 
Christmas  1889  he  sprained  his  left  knee,  and  it  at  once  filled  with  blood,  and  has  never 
been  well  for  any  length  of  time  since.  Whea  seen  in  September  the  left  knee  was  enor- 
mously distended  with  fluid  blood,  and  was  a  good  deal  hotter  than  the  other.  His 
brother,  who  was  seen  at  the  same  time,  had  numerous  bruises,  and  one  ankle  contained 
fluid  blood,  which  was  becoming  absorbed  and  giving  rise  to  discoloration  of  the  adjoining 
parts.  On  examining  the  knee  thirteen  days  later  it  much  resembled  a  joint  the  subject 
of  chronic  osteo-arthritis  ;  there  was  thickening  of  bone  and  crackling  of  the  joint,  with 
occasional  'locking.'  The  limb  could  not  be  fully  extended,  and  there  was  i  inch 
shorte  ning.  In  April  1892  he  was  seen  again  ;  the  knee  was  again  swollen  after  an  injury, 
though  not  to  the  extent  of  the  former  attack.    See  also  chapter  on  Joints. 

Perhaps  the  most  serious  complication  of  all  is  a  cerebral  hcemorrhage. 
This  may  be  the  result  of  a  blow  or  a  knock,  or  it  may  apparently  occur 
spontaneously.  Thus  a  girl  of  3^  years,  who  had  had  from  time  to  time 
bruise  marks  on  her  skin,  suddenly  developed  symptoms  of  paralysis  of  the 
respiratory  muscles,  and  she  died  asphyxiated  in  three  or  four  days.  At  the 
post-mortem  a  haemorrhage  into  the  medulla  was  found.  (See  case  under 
Medullary  Hajmorrhage,  p.  538.) 

Examination  of  the  blood  shows  diminution  of  red  corpuscles  and  Hb  in 
proportion  to  the  bleedmgs  which  have  taken  place  and  the  rouleaux  forma- 
tion may  be  impaired.  The  most  important  point  is  delayed  coagulation  of 
the  blood  (A.  Goodall).  * 
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The  prognosis  in  all  cases  of  hicmophilia  is  necessarily  uncertain.  Some 
are  carried  off  in  many  instances  by  intercurrent  disease,  to  which  they 
fall  an  easy  prey,  or  as  the  result  of  some  accident,  or  from  repeated  attacks 
of  epistaxis  or  other  form  of  bleeding.  Some  reach  adult  life,  as  examples 
of  this  condition  are  not  uncommon  among  adults,  and  indeed  old  men. 

The  diagnosis  is  not  difficult  in  a  well-marked  case,  but  there  may  often 
be  a  doubt  as  to  whether  the  disease  is  hereditary  or  whether  it  has  super- 
vened on  some  form  of  disease,  but  in  the  hereditary  form  the  history  of 
bleeders  in  the  family  will  necessarily  be  of  help.  We  have  known  a  large 
hajmatoma  mistaken  for  an  abscess  and  opened,  to  be  followed  by  continual 
oozing,  and  finally  septicaemia. 

Very  little  is  known  for  certain  about  the  pathology  of  haemophilia.  It 
has  been  supposed  that  there  is  some  congenital  affection  of  the  arteries  or 
the  capillary  vessels,  which  allows  the  blood  to  ooze  easily  through  their 
walls,  but  this  has  not  been  substantiated.  The  essential  pathology  seems 
to  consist  in  a  greatly  delayed  coagulability  of  the  blood  which  progresses 
with  progressing  anaemia  (A.  Goodall). 

No  children  require  so  much  care  or  are  greater  causes  for  anxiety  than 
habitual  bleeders.  No  operation,  however  slight,  can  be  permitted  in  these 
cases.  Gum-lancing,  excision  of  tonsils,  drawing  teeth,  opening  abscesses, 
must  be  avoided.  They  must  be  carefully  watched  and  guarded  in  every 
relation  of  life.  When  bleeding  is  going  on  chloride  of  calcium  internally 
and  solution  of  suprarenal  gland  locally  are  likely  to  be  of  most  service  ; 
later  Blaud's  pills.  When  bleeding  has  taken  place  into  a  joint,  the  child 
should  be  kept  in  bed  with  the  affected  joint  fixed  in  a  splint  and  cooHng 
lotions  applied.  After  a  week  of  rest,  if  no  recurrence  of  the  bleeding  takes 
place,  very  gentle  movement  and  rubbing  should  be  employed  to  prevent 
stiffness  and  favour  absorption  of  the  blood  as  perfectly  as  possible.  All 
violent  exercises  must  be  avoided  by  these  children  ;  they  are,  in  consequence, 
a  source  of  constant  uneasiness  to  their  friends. 

Purpura  simplex,  Purpura  haemorrha&ica.— These  terms  are  applied 
to  conditions  in  which  the  htemorrhagic  diathesis  has  been  acquired,  that 
is,  is  not  hereditary.  The  name  P.  simplex  is  applied  when  the  bleeding  is 
subcutaneous  only,  as  in  petechia,  flea-bites,  and  bruises  ;  that  of  P.  haemor- 
rhagica  when  the  bleeding  takes  place  from  various  sources  besides  the  skin, 
.such  as  kidneys,  mucous  membranes,  &c. 

Purpura  htemorrhagica  occurs  under  a  number  of  different  conditions. 
Thus  it  occurs  (i)  in  malignant  smallpox  and  measles,  typhus,  scarlet  fever, 
acute  ileo-colitis,  erythema  nodosum,  and  especially  in  diphtheria— in  these 
cases  it  is  due  to  the  presence  of  albumoses  in  the  blood  ;  (2)  in  various 
anrEmic  conditions,  especially  towards  the  later  stages,  when  the  anaemia  is 
severe,  such. as  scurvy,  pernicious  anaemia,  leukaemia,  &c.  ;  (3)  it  occurs  at 
times  without  being  associated,  as  far  as  can  be  made  out,  with  other  diseases  ; 
but  it  may  be  doubted  if  it  is  ever  an  independent  disease. 

The  term  Henoch's  purpura  is  usually  applied  to  a  variety  of  purpura 
which  is  characterised  by  sudden  onset  of  colicky  pains  in  the  abdomen  and 
the  passage  of  blood,  often  in  large  quantities,  by  the  bowel.  There  is  often 
vomiting  of  blood  either  black  or  red,  petechia;  and  purpuric  spots  and 
patches  on  the  skin.    There  may  be  joint  or  muscular  pains,  and  in  some 
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cases  a  hcemorrhagic  nephritis.  Recovery  is  the  rule,  but  relapses  are 
common  and  death  may  take  place  in  one  of  the  relapses.  The  cause  is 
quite  uncertain,  nor  is  it  known  if  the  colic  precedes  the  haemorrhage 
or  is  caused  by  a  purpuric  condition  of  the  mucous  membrane  of  the 
bowel.  We  must  also  bear  in  mind  that  in  some  cases  with  very  similar 
symptoms  evidence  of  inflammation,  as  for  instance  membranous  exudation, 
may  be  present  as  well  as  submucous  haemorrhage  (see  Ileo-colitis). 

Cases  have  been  recorded  by  G.  A.  Sutherland  and  also  by  H.  Burrows 
in  which  laparotomies  were  performed  on  patients  suffering  from  Henoch's 
purpura,  under  the  belief  they  were  suffering  from  obstruction  of  the 
bowels  due  to  intussusception.  On  p.  103  we  have  recorded  a  similar 
mistake.  In  all  doubtful  cases  the  gums  should  be  examined  for  any  oozing 
of  blood  or  foetor,  and  the  surface  of  the  skin  carefully  searched  for  purpuric 
spots.  Fisher  records  a  post-mortem  of  a  case  of  this  nature  in  a  boy  of 
3  years  and  1 1  months,  who  died  in  a  second  attack  ;  he  found  the  mucous 
membrane  of  the  small  intestine,  caicum,  and  ascending  colon  intensely 
congested  and  thickened  from  interstitial  haemorrhage. 

Other  types  of  haemorrhage  are  also  met  with  ;  thus  we  have  seen  cases 
in  which  the  first  symptoms  were  drowsiness  and  irritability,  so  that  tuber- 
culous meningitis  was  suspected.  Then  bleeding  gums  and  petechiae  made 
their  appearance,  and  later  quantities  of  what  looked  almost  like  pure  blood 
without  clots  passed  per  urethram.  Then,  when  the  child  seems  moribund, 
the  haemorrhage  ceases,  and  much  to  the  surprise  of  the  medical  attendant 
uninterrupted  recovery  takes  place. 

In  other  cases,  again,  there  is  what  Henoch  has  called  Purpura  fulml- 
nans,  in  which  there  is  extensive  ecchymoses  covering  the  skin,  haemorrhages 
from  various  organs  and  death  in  a  few  days.  These  cases  closely  simulate 
malignant  smallpox. 

Sometimes  purpura  accompanies  a  type  of  disease  which  resembles  scurvy 
more  than  anything  else,  and  yet  there  has  been  no  deprivation  of  fresh 
food  or  hardship  of  any  sort.  As  an  example  of  this  we  may  relate  the 
following  case  : 

Purpura  Hcsmorrhagica.—QwyY.,  aged  6  years.  Was  always  a  fairly  healthy  boy 
till  August  1889,  when  he  had  a  severe  attack  of  diarrhoea,  with  collapse,  at  the  seaside. 
He  never  completely  recovered  himself,  being  pale  and  weak.  At  the  end  of  the  following 
January  he  suffered  from  spongy  gums,  occasional  vomiting  of  dark  blood,  and  frequent 
bruise  marks  on  his  body.  He  continued  much  in  the  same  state  for  the  next  month, 
when  (February  14)  he  tripped  and  fell,  striking  his  head  against  the  edge  of  a  table.  A 
hasmatoma  of  the  scalp  quickly  formed  on  the  right  side  of  his  forehead  ;  during  the  same 
mght  the  fingers  of  the  left  hand  twitched  continuously,  and  the  grasp  on  that  side  was 
feeble.  Ne.xt  day  the  grasp  of  his  left  hand  was  very  weak,  and  there  was  some  difficulty  in 
flexion  and  extension  of  the  wrist.  Four  weeks  after  the  accident  the  hcematoma  and 
bruismg  had  nearly  disappeared,  and  power  had  mostly  returned  in  the  left  hand.  He, 
however,  continued  to  go  downhill ;  there  was  pain  in  the  stomach  and  frequent  vomiting! 
oozmg  of  blood  from  the  nose,  and  purpuric  spots  appeared  on  the  trunk  and  limbs.  A 
loud,  rough  bruit  was  heard  over  the  whole  heart  area,  he  became  more  and  more  antemic 
and  there  was  marked  wasting.  He  was  unconscious  for  20  hours  before  death,  which 
occurred  at  the  end  of  March.  Post-mortem.  -Excess  of  clear  fluid  in  the  serous  cavities  • 
punctiform  bleedings  on  surface  of  heart  and  lungs  ;  no  valvular  lesion  ;  muscle  of  heart 
pale,  left  ventricle  dilated.  Stomach  much  dilated ;  walls  of  stomach  and  also  of  intes- 
tines very  thin.    Spleen  enlarged  and  soft.    Extensive  subarachnoid  hemorrhage .  over 
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surface  of  the  brain  ;  some  red  Hiiid  between  dura  and  arachnoid.  On  the  right  ascending 
frontal  convokition  is  a  hiiimorrhage,  circular  in  shape,  involving  the  width  of  the  convo- 
lution, extending  an  inch  into  brain  substance.  The  bleeding  has  involved  the  hand  centre. 

The  ecchymoses  which  occur  vary  much  in  size  and  number  ;  in  rare  cases 
the  greater  part  of  an  arm  or  thigh  is  of  a  dark  purple  colour  from  hajmor- 
rhage  beneath  the  cutis.  In  other  cases  the  purpuric  patches  vary  in 
size  from  mere  points  hke  haemorrhagic  flea-bites  thickly  scattered  over 
the  skin  to  patches  the  size  of  the  palm  of  one's  hand.  In  erythema  nodosum 
the  nodes,  which  are  first  of  a  rosy  tint,  become  in  a  day  or  two  purple  from 
capillary  haemorrhage.  In  rare  cases  patches  of  subcutaneous  haemorrhage 
become  gangrenous.  Sangster  has  recorded  such  a  case.  A  girl  of  5  years 
had  several  purpuric  patches  on  the  extremities  and  cheeks  ;  one  of  these 
on  the  arm  ended  in  gangrene,  recovery  eventually  taking  place.  Steffen  has 
collected  several  more  cases,  in  which  multiple  skin  gangrene  occurred  after 
purpura  ;  the  cases  proved  fatal. 

In  a  number  of  cases  haemorrhage  occurs  either  on  the  surface  or  into  the 
substance  of  the  brain.  We  have  already  referred  to  two  such  cases  coming 
under  our  notice,  one  in  which  there  was  medullary  haemorrhage,  and  the 
other  in  which  a  small  bleeding  occurred  in  the  Rolandic  area.  Grosz 
records  a  case  where  there  was  a  haemorrhage  the  size  of  a  nut  in  the 
substance  of  the  right  lobe  of  the  cerebellum,  and  also  beneath  the  pia  mater.^ 
Steffen  has  collected  four  fatal  cases  in  which  meningeal  haemorrhage  or 
haemorrhage  into  the  brain  substance  was  found  fost  mortem.  In  some  cases 
there  has  been  evidence  of  brain  haemorrhage,  in  which  recovery  has  taken 
place.  Haemorrhage  has  also  been  found  in  the  substance  of  the  spinal 
cord. 

Steffen  reports  cases  in  which  a  myocarditis  occurred  in  the  course  of  pur- 
pura leading  to  dilatation  of  the  left  ventricle  ;  and  a  consequent  inefficiency 
of  the  mitral  valves.  In  such  cases  a  mitral  murmur  will  be  heard  during 
life.  (See  case,  p.  467.)  Haematemesis  is  not  uncommon.  Indeed,  vomiting 
is  frequent,  the  vomited  matter  being  streaked  with  blood,  probably  from 
punctiform  bleedings  taking  place  in  the  stomach.  Blood  in  the  stools  also 
occurs  in  these  cases,  and  punctiform  bleedings  are  frequently  found  post 
mortem.  Haematuria  is  a  frequent  symptom  ;  in  some  cases  there  is  albu- 
minuria and  no  blood  present. 

The  association  of  purpura  with  rheumatism  is  an  interesting  one.  Schon- 
lein  gave  the  name  of  Peliosis  rheumatica  to  a  form  of  purpura  in  which  the 
joints  were  affected.  Probably  Steffen  is  right  in  altogether  dropping  the  name, 
inasmuch  as  the  so-called  Peliosis  rheumatica  is  purpura  in  which  there  has 
been  bleeding  into  the  joints  or  the  muscles  or  tissues  around  the  joints. 

As  a  rule  an  attack  of  purpura  is  feverless,  but  in  some  cases  there  is 
moderate  fever,  especially  before  the  appearance  of  a  crop  of  petechitie.  In 
the  acute  cases,  such  as  have  been  described  by  Henoch,  Pye-Smith,  and 
others,  in  which  there  is  vomiting,  hiEmatemesis,  hematuria,  petechiic,  dehnuni 
and  coma,  there  may  be  a  high  temperature. 

An  examination  of  the  blood  during  an  attack  shows  a  dunuiution  of  the 
hEEmoglobin  and  of  the  red  corpuscles.    The  leucocytes  may  at  first  be  m 

1  See  Grosz,  Uebcr  Purpura  im  Kindersalter :  Archiv  fiir  Kindcrhcilk.  Heft.  1.  u.  11. 
1894. 
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slight  excess,  but  they  also  diminish  in  number.    Micro-organisms  have  been 
found,  but  as  yet  bacteriology  has  shed  but  little  light  on  the  pathology  of 
this  disease.     Experimentally,  it  has  been  shown  that  the  presence  of 
peptones  and  albumoses  in  the  blood  gives  rise  to  haemorrhages  and  many  of 
the  symptoms  of  purpura.  •  ii 

Concerning  the  prognosis  in  purpura  little  can  be  said.  Purpuric  small- 
pox is  well-nigh  always  fatal,  and  purpura  occurring  during  the  course  of 
diphtheria  is  an  extremely  bad  omen.  In  malignant  scarlet  fever  and  also  m 
malignant  measles  the  rash  is  at  times  said  to  be  purpuric.  We  have  never 
seen  such  cases,  but  on  several  occasions  we  have  seen  the  rash  m  both 
diseases  assume  a  purpuric  appearance,  and  recovery  take  place  without  a 
bad  symptom.  In  some  forms  of  anaemia  with  wasting,  the  appearance  of 
purpura  marks  the  beginning  of  the  end.  Purpura  simplex  is  always  of  less 
grave  import  than  those  cases  in  which  haemorrhages  occur  from  internal 
organs. 

The  treatment  of  purpura  is  the  treatment  of  haemorrhage  generally. 
Among  the  most  valuable  haemostatics  are  calcium  chloride  (gr.  v-gr.  xv), 
solution  of  adrenal  gland  (lltv-lll^x),  ex.  hamamelis  liq.  (lT\.v-lTl.xx),  ex.  ergotje 
liq.  (lllv-l)\xx),  ergotine  by  subcutaneous  injection,  gallic  acid  (gr.  v-gr.  x), 
and  acetate  of  lead  (gr.  5-gr.  i). 


CHAPTER  XXI 


SYPHILIS 

Infants  and  children  may  suffer  from  syphilis  acquired  in  various  ways 
after  birth,  or  they  may  be  the  subjects  of  hereditary  syphilis,  the  virus  in 
this  case  being  received  from  one  or  both  parents  at  conception  or  during 
intra-uterine  life.  The  infant  may  be  inoculated  with  the  syphilitic  germ  at 
the  time  of  birth. 

Acquired  Syphilis. — Can  a  healthy  infant  be  syphilised  by  means  of  the 
milk  of  a  wet-nurse  ?  This  is  an  important  question,  and  one  which  is  often 
asked  by  parents  before  a  wet-nurse  is  employed.  There  is  no  evidence  that 
we  know  of  to  show  that  it  can,  and  there  is  a  strong  probability  that  even  if 
the  virus  was  present  in  the  milk  it  would  not  inoculate  the  infant  unless 
introduced  directly  into  the  blood.  That  the  infant  can  be  inoculated  if  it 
has  an  abrasion  on  the  lips  and  it  draws  blood  from  a  sore  nipple  of  a  nurse 
suffering  from  secondary  syphilis  is  certain,  and  it  may,  of  course,  be  inocu- 
lated by  the  discharges  from  the  genitals  of  the  nurse  conveyed  to  it  on  the 
nurse's  hands.  It  need  hardly  be  said  that  in  selecting  a  wet-nurse  the  most 
scrupulous  care  should  be  exercised  in  ascertaining  that  the  would-be  nurse 
is  not  suffering  from  any  specific  disease  ;  a  careful  inquiry  must  be  made  as 
to  her  health  and  the  health  of  any  children  she  may  have  had,  especially 
with  regard  to  any  symptoms  of  syphilis. 

Children  of  various  ages  may  be  seen  in  dispensary  practice,  suffering 
from  chancres  on  the  lips  and  genitals,  who  have  been  inoculated  from  their 
parents  or  others  having  specific  sores,  the  virus  being  perhaps  conveyed  on 
the  fingers.  •  It  is  important  to  bear  in  mind  that  not  only  are  the  discharges 
from  a  primary  sore  liable  to  inoculate,  but  the  discharges  from  various 
secondary  lesions  both  in  acquired  and  hereditary  syphilis  may  also  infect. 
Thus  infants  suffering  from  coryza  or  specific  ulcerations  about  the  mouth 
may  inoculate  the  breast  of  a  healthy  wet-nurse,  though  they  apparently 
never  do  that  of  their  mother.  No  syphilitic  infant  should  be  wet-nursed  by 
any  one  except  its  mother.  It  must,  however,  be  stated  that,  while  Colles 
relates  instances  of  syphilitic  infants  inoculating  their  foster-mothers,  many 
recent  writers  doubt  the  infectiousness  of  hereditary  syphilis,  and  in  many 
foundling  hospitals  on  the  Continent  wet-nurses  are  allowed  to  suckle 
syphilitic  infants  apparently  without  harm  resulting.^ 

The  symptoms  of  acquired  syphilis  in  children  are  the  same  as  those  seen 
in  adults.    There  is  a  chancre  followed  by  sore  throat  and  a  roseolous  rash. 


I  See  R.  W.  Parker,  '  Is  Inherited  Syphilis  Contagious  ? '  Edin.  Med.         June  1896. 
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But  as  Coutts  has  well  pointed  out,  the  rash  is  apt  to  be  scanty  and  evanes- 
cent, and  may  be  easily  overlooked,  while  subsequently  there  is  a  marked 
tendency  to  the  growth  of  condylomata.  ,      ,  ,  c 

Syphilis  has  undoubtedly  been  on  rare  occasions  inoculated  by  means  ot 
vaccination  :  abundant  evidence  of  this  exists  in  some  epidemics  of  syphilis 
which  have  occurred,  though  such  an  accident  is  exceedingly  rare.  It  may 
often  happen  that  when  vaccination  is  performed  it  is  followed  m  a  few  days 
or  weeks  by  symptoms  of  secondary  syphilis,  such  as  a  roseolous  rash, 
coryza,  &c.,  but  in  the  absence  of  a  primary  sore  at  the  seat  of  vaccination 
these  syphilitic  manifestations  cannot  be  accepted  as  evidence  of  vaccmo- 
syphilis,  and  evidence  may  most  probably  be  obtained  of  syphilis  m  the 
parents  or  in  some  of  the  brothers  or  sisters.  As  the  first  symptoms  of 
hereditary  syphilis  most  frequently  make  their  appearance  at  from  six  weeks 
to  three  months  after  birth,  and  as  this  is  the  usual  time  for  vaccination,  it  is 
highly  probable  that  vaccination  and  the  secondaries  will  often  exist  together 
and  yet  have  no  connection.  If  syphilis  has  been  inoculated  by  vaccina- 
tion, a  month  or  six  weeks  later— during  which  time  perhaps  the  vesicles 
have  imperfectly  healed— an  induration  makes  its  appearance  at  the  seat  of 
one  or  more  of  the  vesicles,  or  there  is  an  ulcer  with  an  indurated  base  which 
has  the  characters  of  a  hard  chancre  ;  this  remains  indolent,  crusts  over,  and 
is  followed  in  the  course  of  a  few  weeks  more  by  a  specific  eruption  and 
other  specific  phenomena.  In  any  case  where  vaccino-syphilis  has  taken 
place  a  well-marked  scar  is  left  at  the  seat  of  the  puncture  where  the  hard 
chancre  has  formed. 

It  is  important  to  remember  when  investigating  any  case  of  supposed 
vaccino-syphilis  that  an  interval  of  a  month  or  six  weeks  elapses  between 
vaccination  and  the  formation  of  a  chancre  at  the  seat  of  inoculation 
(Hutchinson),  and  the  diagnosis  of  syphilis  cannot  be  accepted  unless  this  is 
the  case. 

Hereditary  Syphilis. —  In  hereditary  syphilis  the  germ-plasm  may  be 
infected  or  the  foetus  receives  the  poison  at  some  period  during  intra-uterine 
life,  and  may  be  born  with  the  evidence  of  syphilis  upon  it  ;  or  it  is  born 
healthy,  the  specific  symptoms  making  their  appearance  within  a  few  weeks 
or  months  of  birth.  In  these  cases,  unlike  acquired  syphilis,  there  is  no 
primary  sore.  The  part  played  by  the  father  in  transmitting  syphilis  to  his 
progeny  does  not  admit  of  a  doubt :  the  more  recently  he  has  suffered,  the 
more  likely  is  he  to  transmit  it  in  a  severe  form,  though  for  many  years  he  is 
liable  to  beget  children  who  suffer  from  hereditary  syphilis.  The  most  usual 
way  in  which  he  transmits  it  is  by  means  of  the  spermatozoa  at  the  time  of 
fertiUsation  of  the  ovum  ;  or  during  the  intra-uterine  life  of  the  foetus  the 
mother  may  become  infected  by  the  husband,  and  she  may  infect  the  foetus 
thjwigh  the  placental  circulation,  though  this  appears  to  be  rare  during  the 
later  months  orintra-uterine  life.  The  mother  may  transmit  the  disease  to 
the  ovum  or  the  foetus  in  utero,  but  this,  as  just  stated,  is  rare  after  the 
seventh  month  of  fcetal  life  ;  or  she  may  infect  it  during  the  act  of  birth. 
The^fnother,  on  the  other  hand,  may  apparently  be  infected  from  the  foetus, 
though  often  she  appears  to  escape  ;  that  is,  a  syphilitic  father  infects  the 
ovum,  the  child  is  born  and  suffers  from  syphilis,  the  mother  apparently 
escaping  ;  but  the  escape  of  the  mother  is  more  apparent  than  real,  inasmuch 
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as  such  women  appear  to  be  insusceptible  to  syphilis,  and  there  is  reason  to 
beheve  that  they  do  not  escape,  though  the  attack  must  certainly  be  slight 
This  was  very  definitely  laid  down  by  Colles,  and  is  generally  known  as  his 
law.  He  states  that  he  had  never  known  a  syphilitic  infant,  although  suffer- 
mg  from  ulcerated  mouth,  infect  the  breast  of  its  mother,  whereas  very  few 
mstances  had  occurred  to  his  knowledge  of  a  hired  wet-nurse  escaping  under 
the  same  circumstances.  Recent  writers,  namely,  Parker,  Coutts,  Ogilvie, 
have  brought  forward  evidence  to  show  that  at  any  rate  Colles'  law  is  not 
universally  true.  They  assert  that  inherited  syphilis  is  but  slightly  or  not  at 
all  contagious,  that  wet-nurses  are  not  afifected  ;  and  if  this  is  true,  it  will 
explain  how  the  mother  escapes  without  assuming  that  she  is  protected  by  a 
previous  attack.  A  very  few  cases  have  been  recorded  in  which  a  syphilitic 
infant  has  apparently  infected  its  mother.  It  would  certainly  seem  that 
while  acquired  syphil  is  in  infants  is  virulently  contagious,  inherited  syphilis 
is  but  slightly  so. 

The  following  is  a  summary  of  the  modes  of  infection  in  hereditary 
syphilis. 

1.  The  ovum  may  be  infected  by  the  spermatozoa  of  the  father  (paternal 
heredity). 

2.  The  ovum  may  be  infected  by  the  mother  (maternal  heredity). 

3.  The  ovum  may  be  infected  by  both  (mixed  heredity). 

4.  The  foetus  may  become  infected  by  the  mother  becoming  infected 
during  pregnancy. 

5.  The  mother  may  become  infected  by  the  foetus  (syphilis  by  concep- 
tion). 

The  mixed  infection  is  the  most  serious,  and  the  more  recently  the 
parents  have  suffered  from  syphilis,  the  more  severely  will  the  infant  suffer. 
In  four-fifths  of  the  fatal  cases  of  hereditary  syphilis,  the  infants  have  been 
born  within  three  years  of  the  parents  being  syphilised  (Fournier).  Syphilis 
derived  from  the  mother  alone  is  more  serious  than  syphilis  from  the  father 
alone. 

Effects  of  the  Poison  on  the  Foetus. — The  mother  may  miscarry  at  any 
time  during  foetal  life,  a  result  due  to  disease  of  the  foetus  or  placenta  ;  this 
is  especially  likely  to  happen  if  the  father  and  mother  are  suffering  from  the 
disease  in  an  active  form.  The  exact  nature  of  the  lesions  is  uncertain  ;  the 
placenta  and  internal  organs,  as  the  liver,  lungs,  &c.,  have  been  found 
diseased.  The  infant  maybe  born  at  term,  but  dead,  or  may  survive  its  birth 
but  a  short  time  ;  in  the  latter  case  it  is  puny,  shrivelled,  with  blue  extremi- 
ties and  a  feeble  hoarse  cry.  It  may  suffer  from  various  skin  eruptions,  the 
most  common  (in  the  newly  born)  being  pemphigus  ;  various  internal  lesions 
may  be  found,  such  as  interstitial  hepatrtls,  and  there  may  be  gummata, 
perhaps  breaking  down,  in  the  thymus,  heart,  or  lungs.  It  may  exhibit  a 
tendency  to  bleed  (see  p.  35).  '  ' 

Though  as  a  rule  each  successive  child  of  syphilitic  parents  is  likely  to 
have  the  disease  in  diminishing  severity,  this  is  not  always  so,  and  a 
markedly  syphilitic  infant  may  be  born  after  a  previous  apparently  healthy 
child,  the  condition  depending  probably  upon  the  health  of  the  parents  at 
and  after  conception.  Cases  of  one  twin  being  affected  and  the  other  not 
are  on  record. 
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Sympt07ns  and  Course.— The  first  definite  symptoms  usually  make  their 
appearance  during  the  secondjTionth_o_fJife.  These  are  often  preceded  by 
more  ill-defined  symptoms,  such  as  restlessness,  fever,  peevishness,  diarrhoea, 
and  dyspepsia.  The  infant  suffers  from  what  appears  to  the  friends  to  be  a 
cold  in  the  head  :  the  nasal  passages  are  obstructed  by  excessive  secretion 
and  the  infant  '  snuffles '  during  inspiration  ;  in  the  more  severe  cases  the 
breast  is  taken  with  difficulty,  as  respiration  is  impeded  during  sucking  on 
account  of  the  nose  being  blocked,  and  the  infant  has  to  stop  to  breathe 
through  its  mouth.  The  coryza  is  followed  by  a  characteristic  rash,  which 
usually  consists  of  an  erythema  or  erythematous  patches  of  various  sizes, 
the  favourite  places  being  about  the  anus,  genitals,  thighs,  and  forehead. 
These  patches  or  plaques  have  sharp  cut  edges,  are  dull  red  in  colour,  and 


Fig.  98. — Fissures  around  the  Mouth  in  a  case  of  Congenital  Syphilis. 
The  whole  appearance  of  the  face  is  characteristic. 

shiny.  Instead  of  an  erythema  the  rash  may  be  papular.  When  the  erup- 
tion appears  first  it  is  a  bright  red,  the  vividness  fades  in  a  day  or  two,  and 
the  skin  desquamates,  and  becomes  of  a  dull  red  or  coppery  hue.  As  the 
disease  progresses  the  secretion  oozing  from  the  nose  dries  up  and  forms 
scabs;  the  entrance  to  the  nostrils  becomes  sore,  and  perhaps  a  sanguineous 
purulent  secretion  escapes  from  time  to  time.  The  upper  lip  may  become 
excoriated  and  scabbed  over.  The  corners  of  the  mouth,  which  are  con- 
stantly moist  from  the  excess  of  saliva,  become  raw  and  perhaps  ulcerated, 
and  fissures  and  scabs  may  form  which  heal  but  slowly,  leaving  radiating 
scars  (figs.  98,  99). 

At  this  time  a  multiple  epiphysitis  frequently  occurs.  The  infant  cries 
when  it  is  handled,  and" the  enaFofTome  of  the  bones,  especially  the  lower 
ends  of  the  humeri,  the  wrists  and  ankles,  are  found  swollen  and  tender 
(see  fig.  102).  Coryza,  rash,  and  epiphysitis  are  the  three  important  sym- 
ptoms occurring  during  the  first  three  months  of  life. 
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The  mucous  membrane  of  the  larynx  may  be  affected,  becoming  swollen, 
and  perhaps  ulcerated,  and  the  child  in  consequence  has  a  hoarse  cry  ;  there 
may  be  marked  antemia  and  wasting,  so  that  the  child  emaciates  and  is 
reduced  almost  to  a  skeleton. 

Infants  occasionally  die  at  this  period,  apparently  from  the  intensity  of 
the  poison.  This  seems  to  have  been  so  in  the  following  case — o\xx post- 
mortem notes  are  as  follows  (the  child  was  not  seen  during  life  by  any  medical 
man). 

The  mother  states  that  the  infant,  which  was  7  weeks  old,  'snuffled'  a  week  before 
its  death,  and  three  days  before  a  reddish  rash  appeared  on  the  buttocks  and  around  the 
mouth.  It  was  found  dead  in  its  cot.  At  the  autopsy  the  infant  was  found  to  be  fairly  well 
nourished  ;  a  purulent  discharge  issued  from  its  nose,  the  skin  around  the  mouth  and  nose 


Fig  gg.— Hereditary  Syphilis,  showing  flattening  of  bridge  of  nose,  scars  around 

mouth,  and  keratitis. 

was  excoriated,  apparently  from  the  nasal  secretion,  and  there  were  some  excoriations  and 
redness  around  the  anus.  The  whole  of  the  mucous  membrane  of  the  nose  was  in  a  foul, 
almost  sloughy  condition,  the  surface  being  dark-coloured  and  covered  with  muco-pus. 
On  one  tonsil  there  was  a  deep  ulcer ;  there  was  no  laryngitis  ;  all  the  other  organs  in 
the  body  were  healthy. 

While  in  the  more  severe  forms  the  infant  is  the  colour  of  cafdau  laii, 
wizened  and  wasted,  other  infants  may  be  seen  who  are  plump  and  ruddy, 
vet  who  are  undoubtedly  syphilitic,  and  who  subsequently  develop  a  typical 
rash  In  some  who  suffer  later  from  syphilis  no  history  can  be  obtamed  ot 
coryza  or  rash,  and  we  are  driven  to  the  conclusion  that  the  secondaries  are 
sometimes  so  slight  as  not  to  attract  the  attention  of  the  friends,  and  may 
even  deceive  the  medical  practitioner.    The  mortality  of  syphilitic  babies  is 
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high  ;  not  only  is  the  effect  of  the  poison  depressing,  but  the  blood  seems  to 
be  profoundly  altered,  the  digestive  organs  are  interfered  with,  and  the  infant 
wastes  and  dies.  '  Congenital  syphilis^  '  mal-nutrition '  is  written  on  the 
death  certificate  of  many  syphilitic  babies. 

On  the  other  hand,  those  who  suffer  in  a  less  severe  form  and  come  under 
treatment  early  rapidly  improve,  gain  flesh,  and  for  a  time  at  least  all 
symptoms  disappear.  While  such  cases  may  apparently  be  entirely  cured, 
yet,  like  the  secondaries  which  occur  in  adults,  the  symptoms  are  very  apt  to 
reappear,  especially  during  thesecoad  and  third  years.  This  relapsed  syphilis 
may  make  its  appearance  in  children  in  whom  the  symptoms  following  birth 
are  slight,  and  consequently  what  is  really  relapsed  syphilis  is  very  apt  to  be 
mistaken  for  acquired  syphilis.  This  recurrence  usually  takes  the  form  of 
condylomata  or  ulcerations  about  the  anus  or  tongue^  and  chronic  fissures 
aboufthelcbr nersl)f  the  m^outh  and 
nose_;_various  rashes  may  also  be 
present.  Convulsions  or  eclampsia 
of  the  Jacksonian  type,  especially  if 
one-sided,  suggest  brain  syphilis. 

During  the  next  few  years  the 
child  may  remain  fairly  well,  but 
on  the  approach  of  puberty  sym- 
ptoms which  correspond  to  the  ter- 
tiaries  of  adults  may  make  their 
appearance.  Children  at  this  period 
often  bear  the  marks  of  past  lesions, 
and  if  seen  for  the  first  time  there 
may  be  no  difficulty  in  recognising 
them  as  subjects  of  congenital 
syphilis,  as  their  flattened  noses 
and  the  linear  scars  at  the  angles 
of  the  mouth,  and  typical  pegged 
teeth,  give  them  a  characteristic 
appearance  (fig.  99).  They  are  apt 
at  this  time  to  suffer  from  periostitis, 
caries  of  bone,  chronic  ulcerations, 
ulcers  of  the  mucous  membrane 
covering  the  hard  palate,  which  may  involve  the  bone  ;  ulceration  and 
destruction  of  the  soft  palate  ;  various  affections  of  the  eye,  as  iritis,  kera- 
titis, choroiditis  ;  various  skin  diseases,  as  ecthyma,  rupia,  &c. ;  gummata 
in  the  superficial  structures,  and  also  in  the  liver  and  other  internal 
organs.  Deafness  and  partial  dementia  may  be  present,  the  latter  accom- 
panied by  syphilitic  arteritis  of  the  brain.  In  the  worst  cases  the  child  may 
suffer  for  years  from  disease  of  one  or  other  of  the  bones  (figs  100  loi) 

Having  sketched  the  course  of  the  disease,  we  may  now  proceed  to 
describe  some  of  the  phenomena  presented  by  congenital  syphilis  more  in 
detail.  ^ 

5/&/«.-Pemphigus  is  one  of  the  most  characteristic  of  the  syphilitic 
rashes,  and  when  present  at  birth  may  be  taken  as  certain  evidence  of 
hereditary  syphilis.    The  seat  of  the  blebs  in  syphilitic  pemphigus  is  the 


Fig.  loo.— Complete  Destruction  of  the  Nose, 
Upper  Lip,  and  part  of  the  Jaw  in  Congenital 
Syphilis,  in  a  boy  aged  lo  years. 
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palms  of  the  hands  and  soles  of  the  feet,  but  they  may  be  present  also  on  the 
extremities  and  trunk  ;  their  contents  are  purulent  or  sanguineous  ;  they  may 
be  succeeded  by  deep  ulcers.  According  to  Roger,  non-specific  pemphigus  is 
rare  before  three  years  of  age  and  most  common  after  six  years  ;  the  bleljs 
are  rarely  numerous,  do  not  occur  on  the  palms  of  the  hands  or  soles  of  the 
feet,  and  contain  serum  rather  than  blood  or  pus.    The  prognosis  is  bad  in 

syphilitic  pemphigus  if  the  infant  is 
born  with  the  rash  ;  as  a  rule,  the 
later  it  appears,  the  better  is  the 
prognosis.  The  most  characteristit 
rash  in  hereditary  syphilis  is  a  roseola, 
making  its  appearance  during  the 
second  or  third  month  of  life,  and 
which  takes  the  form  of  a  bright- 
red  diffuse  rash  with  a  sharply  de- 
fined edge  surrounding  the  genitals, 
with  perhaps  patches  of  similar  red- 
ness about  the  body  or  face,  or  there 
may  be  roseolous  spots  or  macuUc 
about  the  body  and  face,  with  a  more 
diffuse  rash  on  the  soles  of  the  feet. 
The  eruption  is  at  first  a  vivid  bright 
red  ;  in  a  few  days  it  fades,  becoming 
more  of  the  tint  of  lean  ham  ;  then 
the  affected  part  desquamates,  leaving 
the  skin  smooth,  shiny,  and  dry.  The 
rash  may  be  visible  for  weeks, 
assuming  in  its  later  stages  a  coppery 
colour.  Instead  of  the  roseola,  the 
rash  may  consist  of  papules  of  a 
bright  red  colour,  which  are  confluent 
about  the  genitals  and  buttocks,  but 
scattered  irregularly  over  the  body. 
The  rashes  most  likely  to  be  con- 
founded with  a  syphilitic  roseola  are 
those  so  commonly  present  about  the 
genitals,  especially  those  produced 
in  infants  with  diarrhoea  by  the  irri- 
tation of  fceces  and  wet  napkins.  The 
difficulty  of  diagnosis  is  only  likely 
to  arise  in  the  absence  of  a  characteristic  rash  in  other  parts  of  the  body, 
or  of  coryza.  It  is  needless  to  say  that  a  red  rash  with  excoriations  and 
signs  of  irritation  about  the  anus  and  genitals  may  occur  in  both  syphilitic 
and  non-syphilitic  children,  and  no  rash  in  this  situation  should  be  regarded 
as  specific  without  confirmatory  evidence  elsewhere.  Sometimes  the 
'  napkin-rash,'  which  is  present  about  the  genitals  and  folds  of  the  knee, 
takes  on  a  syphilitic  aspect  ;  there  are  small,  shallow,  kidney-shaped  ulcers 
with  raised  mucoid-looking  edges.  Psoriasis,  or  scaly  rashes,  vesicles, 
pustules,  and  ecthyma,  may  occur  in  syphilis,  in  infancy.    vSimple  psoriasis 


Fig.  loi. — Congenital  Syphilis.    Disease  of  bones 
of  upper  and  lower  extremities. 
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rarely  occurs  before  the  third  or  fourth  year,  while  syphilitic  scaly  rashes 
are  not  uncommon  in  early  childhood,  on  the  plantar  and  palmar  surfaces, 
and  on  the  face.  Pustules  followed  by  deep  ulceration  are  not  rare  m 
cachectic  children  apart  from  the  effects  of  syphilis  ;  thus  occasionally  m 
chicken-pox  the  vesicles  are  succeeded  by  pustules  or  bull^  and  a  deep 
ulceration  is  produced.  In  making  a  diagnosis  several  points  must  be 
borne  in  mind:  syphilitic  rashes  mostly  affect  the  genitals,  palmar  and 
plantar  surfaces,  and  face  ;  they  are  usually  bright  red  at  first,  then  dull  red 
and  more  or  less  of  a  coppery  hue  ;  they  are  followed  by  free  desquamation, 
and  they  cause  no  itching.  Different  varieties  may  be  associated  together 
Mucous  patches  and  condylomata  when  present  are  of  great  diagnostic 
value  ;  they  may  occur  at  all  ages,  but  are  especially  common  in  relapses 
in  children  two  or  three  years  old.  Their  common  seat  is  around  or  by 
the  side  of  the  anus,  vulva,  fold  of  the  groin,  corners  of  the  mouth,  entrance 
to  the  nares— less  commonly  the  folds  of  the  neck.  They  form  where  there 
is  some  irritation,  where  a  surface  of  skin  is  fretted  by  some  discharge  and 
kept  constantly  moist.  Mucous  patches  may  be  present  on  the  side  of  the 
tongue  and  soft  palate.  We  must  not  forget,  however,  that  acquired  syphilis 
is  not  uncommon  in  children,  and  cases  seen  with  condylomata  may  be 
suffering  from  the  acquired  form  and  not  from  hereditary  syphilis.  Loss  of 
hair,  especially  on  the  top  of  the  head,  is  often  seen  in  congenitally  syphilitic 
infants  of  a  few  months  old,  and  onychia  may  also  be  met  with. 

Coryza  is  the  earliest  and  most  constant  symptom  present.  The  mucous 
membrane  of  the  nose  is  swollen  and  congested,  and  respiration  is  carried  on 
with  difficulty  on  account  of  the  obstruction.  The  infant  is  very  restless  at 
night,  waking  at  short  intervals  to  get  its  breath.  Later  on  a  purulent  dis- 
charge tinged  with  blood  makes  its  appearance,  which  frets  and  irritates 
the  skin  in  the  neighbourhood,  and  ulcers  and  crusts  form  along  the  upper 
lip  and  side  of  the  nose.  Caries  of  the  nasal  bones  may  take  place  ;  there 
may  be  a  discharge  of  pus,  which  makes  its  appearance  down  the  nose  and 
at  the  corners  of  the  eyes. 

Veins. — E.  Fournier  has  called  attention  to  the  dilatation  of  veins, 
especially  the  frontal,  parietal  and  occipital  veins  in  hereditary  syphilis.  We 
have  seen  several  cases  of  undoubted  hereditary  syphilis  in  which  the  veins 
draining  the  scalp  were  very  dilated  and  prominent.  It  must  be  borne  in  mind 
that  these  veins  are  also  dilated  and  prominent  in  chronic  hydrocephalus. 

Lesions  of  internal  organs. — Parrot  has  pointed  out  that  an  ulceration 
due  to  syphilis  occurs  occasionally  near  the  median  line  inside  the  lower 
lip  ;  serpiginous  ulcers  occur  on  the  tongue,  inside  the  lips,  near  the  corners 
of  the  mouth,  on  the  gums  and  soft  palate  ;  they  are  mostly  shallow,  with 
a  red  and  shiny  base,  surrounded  by  a  raised,  whitish,  irregular  border. 
Condylomata  on  the  tongue  are  much  commoner  than  any  form  of  ulcera- 
tion. Deeply  cut  ulcers  make  their  appearance  on  the  hard  palate  in 
tertiary  syphilis,  the  bone  is  quickly  affected,  and  a  communication  with  the 
nasal  cavity  established.  A  deep  ulcer  may  form  on  the  soft  palate,  and 
shortly  a  sharply  cut  hole  be  seen  right  through  the  velum  palati.  Laryngitis, 
mucous  tubercles,  and  ulcerations  along  the  edge  and  at  the  base  of  the 
epiglottis,  occur,  but  specific  lesions  of  the  larynx  are  less  common  in 
children  lhan  in  adults.    Specific  lesions  of  the  lungs  are  not  common, 
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though  syphihtic  infants  frequently  die  of  broncho-pneumonia.  In  the 
lunffs  of  infants  born  dead,  or  dying  soon  after  birth,  gummata  and  fibroid 
indurations  may  be  found,  and  a  form  of  chronic  pneumonia  which  has  been 
described  as  white  hepatisation  by  Virchow.  Patches  of  white  hepatisaiion 
may  sometimes  be  found  scattered  through  the  unexpanded  lungs  of  infants 
born  dead,  and  the  mediastinal  glands  may  also  be  enlarged  and  infiltrated 
in  a  similar  way.  The  gummata  are  most  often  seen  on  the  surface  of  the 
king  and  are  apt  to  soften  in  the  centre  (Parrot).  The  liver  of  newly-born 
infants  may  be  enlarged  from  the  effects  of  interstitial  hepatitis.  Gummata  of 
the  liver  are  occasionally  found  in  infants  and  older  children,  but  they  are 
comparatively  rare.  Depressed  scars,  the  remains  of  gummata,  may  also  be 
seen.    (See  p.  202.) 

The  spleen  is  frequently  enlarged  and  indurated,  especially  where 
cachexia  is  a  marked  symptom,  as  pointed  out  many  years  ago  by  Gee.  It 
is  generally  simply  indurated,  but  gummata  have  been  found.  Dr.  G.  F. 
Still  records  a  case  of  a  boy  of  11  years,  in  whose  spleen  were  found 
gummata  from  \  in.  to  |  in.  in  size  ;  and  another  case  in  a  boy  of  6  years,  the 
spleen  was  found  enlarged,  with  many  yellow  fibrous  masses,  varying  in 
size  from  a  pin's  head  to  a  horse-bean.^  A.  Fruhinsholz  found  a  gumma  in 
the  spleen  of  an  infant  2  weeks  old. 

Lesions  of  the  brain  may  also  occur,  especially  during  the  first  or  second 
year.  The  infant  suffers  from  eclampsia,  most  marked  on  one  side  ;  the 
convulsions  perhaps  begin  in  one  hand  and  then  become  general ;  they  are 
frequent  rather  than  severe.  Later  the  ai-m  gradually  becomes  paralysed 
and  spastic  ;  later  still  the  leg  of  the  same  side  is  affected  in  the  same  way. 
The  limbs  of  the  other  side  also  suffer,  and  the  infant  gradually  passes  into  a 
condition  of  dementia.  At  the post-jnortetn  syphilitic  endarteritis  and  soften- 
ing are  found.  Chronic  hydrocephalus  may  also  occur  in  syphilitic  children. 
Dementia  and  general  paresis  (see  Juvenile  General  Paralysis)  may  come 
on  in  the  course  of  syphilis  about  puberty  ;  gummata  of  the  brain  are 
rare  :  only  a  few  cases  are  recorded  (Henoch,  Barlow).  Gummata  have  in 
rare  instances  been  found  in  the  kidney,  testes,  and  g-lands  (Fournier). 

Syphilitic  disease  of  the  bones  may  occur  both  early  and  late  in  the  dis- 
ease. Caries  of  the  nasal  bones  may  follow  the  coryza,  leading  to  the  falling 
in  of  the  nose  which  is  so  common  in  syphilitic  children  ;  or  the  bones  may 
be  completely  destroyed.  During  the  tertiaiy  period  caries  of  the  hard 
palate  and  turbinated  bones,  as  well  as  of  the  long  bones,  more  especially 
the  tibia,  may  occur.  In  the  latter  bone  caries  may  follow  periosteal  nodes  ; 
or  thickening  of  the  bones  may  be  met  with.  Apart  from  caries  a  peculiar 
inflammation  termed  syphilitic  epiphysitis  is  apt  to  occur  near  the  epiphyses 
in  the  long  bones  in  infants,  especially  at  the  lower  ends  of  the  humerus, 
femur,  radius,  and  tibia.  The  mother  notices  that  the  infant  does  not  move 
one  arm  or  leg  so  freely  as  the  other,  and  it  screams  as  if  in  acute  pain  if  the 
limb  is  handled  or  moved  suddenly.  An  examination  of  the  end  of  the 
humerus,  if  the  arm  is  affected,  may  show  it  to  be  swollen  and  tender,  and 
the  limb  hangs  useless,  so  that  the  term  '  pseudo-paralysis  '  has  been  applied. 
(See  fig.  102.)  The  shafts  of  several  of  the  long  bones  perhaps  show  an 
enlargement  where   they  join   the   epiphyses,  and   sometimes  a  slight 

1  Path.  Soc.  Trans.,  1897. 
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effusion  is  present  in  the  joint.  More  rarely  the  phalanges  of  the  fingers 
are  also  swollen.  The  nature  of  this  lesion  has  been  studied  with  great  care 
by  Wegner,  Parrot,  Taylor,  and  Kassowitz.  Separation  of  the  epiphysis 
from  the  shaft  and  the  formation  of  an  abscess  may  take  place  though  m 
this  country  the  latter  accident  is  rare.  Lesions  in  the  cranial  bones  have 
been  described  by  Wegner;  he  found  gummatous  periostitis  of  the  dura 
mater  beneath  the  parietal  bone,  a  possibility  to  be  borne  m  mind  when 
epileptiform  attacks  occur  in  syphilitic  children.  The  natiform  skull  belongs 
to  rickets  rather  than  syphilis  ;  a  hypertrophic  condition  of  the  bones  of  the 
forearm  and  leg,  giving  rise  to  a  marked  enlargement  of  the  shaft  of  the 
bones,  is  not  uncommon  (see  fig.  loi). 

Chronic  synovitis  of  the  knees,  wrists,  &c.  is  apt  to  occur  m  older 
children.   (See  Diseases  of  Joints.) 

The  teeth  of  the  second  or  permanent  set  are  often  misshapen  and 
peculiar.    The  most  characteristic  changes  are  seen  in  the  central  incisors 


Fig.  I02.— Swelling  of  lower  ends  of  Tibia  and  Fibula,  and  also  of  Radius  and  Ulna,  from 
a  syphilitic  infant  4  months  old.  The  swelling  lies  a^  and  abo_ve  the  line  of  junction 
between  the  epiphyses  and  shafts.    (Compare  with  RickeTy  Enlargement,  p.  214.) 

of  the  upper  jaw  ;  they  are  more  or  less  dwarfed,  peg-shaped — i.e.  they  taper 
inferiorly — slant  towards  each  other,  and  have  a  central  notch  in  their  cutting 
edge  ;  the  other  incisors  may  be  more  or  less  dwarfed  and  notched  (see 
fig-  130- 

Affections  of  the  eyes  are  most  common  about  puberty,  the  commonest 
being  interstitial  keratitis,  iritis,  and  choroiditis.  The  two  former  usually 
occur  together,  though  they  may  appear  singly.  The  first  symptom  noticed 
is  watering  and  irritation  of  the  corneal  conjunctiva,  then  a  steamy  appear- 
ance or  cloudiness  of  a  portion  of  the  cornea  ;  this  is  followed  by  the  forma- 
tion of  minute  blood-vessels  on  the  surface  of  the  cornea,  giving  the  steamy 
patches  in  some  cases  a  reddish  or  salmon-coloured  tinge.  These  patches 
reach  the  sclerotic,  are  generally  symmetrical,  and  are  apt  to  relapse.  Dis- 
seminated choroiditis  may  occur  :  in  such  cases  small  patches  of  atrophy  of 
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the  choroid,  of  a  white  or  grey  colour,  are  generally  seen  scattered  about 
the  fundus  of  both  eyes  ;  pigmentation  is  frequently  present ;  there  is  often 
the  remains  of  a  past  retinitis  and  neuritis.  Disseminated  choroiditis  and 
deafness  in  the  same  child  is  certain  evidence  of  syphilis. 

Ears. — Gradually  increasing  deafness,  which  is  often  very  intractable  to 
treatment  and  depends  on  labyrinthine  mischief,  is  common  in  congenital 
syphilis.  It  usually  appears  at  about  the  same  age  as  interstitial  keratitis, 
i.e.  from  the  seventh  to  the  fifteenth  year,  but  occasionally  begins  much 
later.  Complete  deafness  frequently  results  from  this  affection.  The  three 
lesions,  of  the  teeth,  the  cornea,  and  the  ear,  are  known  sometimes  as 
'  Hutchinson's  triad '  of  symptoms,  and  may  be  looked  upon  as  quite  patho- 
gnomonic. Middle-ear  disease  isalso  sometimes  caused  by  congenital  syphilis. 

Syphilitic  orchitis  affects  usually  both  testes,  which  become  enlarged 
and  hard,  but  painless.  The  gland  itself  is  usually  involved  and  the  con- 
dition appears  at  about  three  months  (Still). 

Diagnosis. — This  is  often  difficult  and  sometimes  remains  uncertain.  In 
the  infant  care  must  be  taken  not  to  mistake,  as  students  are  very  apt  to  do, 
an  erythema  about  the  genitals,  which  has  its  origin  in  the  irritation  caused  by 
fouled  napkins,  for  a  specific  rash,  or,  on  the  other  hand,  hastily  to  assume 
that  an  infant  is  not  syphilitic  because  there  is  a  certain  amount  of  excoria- 
tion and  rawness  about  the  anus  caused  by  the  fretting  of  the  wet  napkins. 
No  rash  can  be  taken  as  characteristic  which  is  not  present  in  other  places 
as  well  as  about  the  genitals,  out  of  reach  of  the  irritating  effect  of  the 
urine  or  faeces.  Coryza  in  an  infant  a  few  weeks  old  is  exceedingly  suspicious, 
especially  in  the  absence  of  signs  of  catarrh  of  the  bronchial  tubes  or  larynx, 
and  if  it  remains  chronic  is  probably  syphilitic,  even  though  a  rash  may  never 
be  present.  Infants  may,  however,  suffer  from  acute  coryza  without  being 
syphilitic.  A  purulent  discharge  and  caries  of  the  nasal  bones  are  usually  syphi- 
litic. Tenderness  and  swelling  of  the  epiphyses  of  the  long  bones  in  an  infant 
are  strong  evidences  of  syphilis  ;  we  attach  no  importance  to  cranio-tabes,  or 
bosses  on  the  cranial  bones,  or  the  natiform  skull,  as  they  may  be  undoubt- 
edly present  in  rickets  and  perhaps  other  conditions.  SyphiHtic  epiphysitis 
can  hardly  be  mistaken  for  the  enlargement  of  the  epiphyses  present  in 
rickets.  In  syphilis  the  swelling  is  situated  between  the  epiphysial  line  and 
the  shaft  (see  fig.  102),  while  in  rickets  the  swelling  involves  the  epiphysis 
itself  (see  fig.  33).  Syphihtic  thickening  occurs  in  infants  of  six  weeks  to 
three  months  old,  while  the  rickety  enlargement  is  rarely  seen  before  six 
months,  and  more  commonly  at  a  year  or  eighteen  months  of  age.  Infan- 
tile scurvy  is  not  seen  till  after  the  sixth  month. 

Marasmus,  antemia  with  enlarged  spleen,  and  eclampsia  may  all  occur  in 
infantile  syphilis,  but  in  the  absence  of  other  symptoms  we  must  be  very 
cautious  in  accepting  them  as  evidence  of  syphilis.  The  rashes  which 
present  the  greatest  difficulty  for  diagnosis  as  to  whether  they  are  syphilitic 
or  not  are  the  rashes  seen  at  times  in  newly-born  infants,  especially  those 
who  are  artificially  fed.  Various  forms  of  erythema  and  dermatitis  occur 
as  the  result  of  sepsis  or  of  intestinal  disturbance,  and  are  very  likely  to  be 
attributed  to  syphilis.  An  erythema  with  ulceration  appears  on  the  but- 
tocks and  around  the  mouth,  which  suggests  syphilis,  but  is  really  due  to 
the  contact  of  the  secretions  with  the  skin  surrounding  the  anus  or  moulh 
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in  a  weakly  and  wasting  infant.  Dermatitis  with  exfoliation  of  the  skin  in 
the  newly  born  is  non-syphilitic.    (See  Ritter's  disease,  p.  34.) 

Treatment.— all  cases  where  the  parents  are  known  to  have  suffered 
from  syphilis,  or  some  older  child  has  been  affected,  anti-syphilitic  treatment 
must  be  commenced  without  waiting  for  the  appearance  of  symptoms,  in 
the  hope  of  mitigating  the  disease  or  of  preventing  its  development.  The 
anti-syphilitic  treatment  of  the  parents  who  have  had  syphilitic  children  forms 
an  important  part  of  prophylactic  management,  and  may  prevent  the  taint 
being  transmitted  from  the  mother  to  the  foetus.  In  the  treatment  of 
infantile  syphilis  it  should  be  borne  in  mind  that  the  effects  of  the  poison 
are  apt  to  impair  the  functions  of  almost  every  organ  in  the  body,  and  in  the 
worse  cases  there  is  a  marked  tendency  in  the  direction  of  anaemia  and 
gastro-intestinal  atrophy.  The  dietetics  of  the  syphilitic  infant  require  the 
most  careful  attention,  especially  if  it  has  to  be  artificially  fed,  as  such 
infants  are  exceedingly  likely  to  suffer  from  aggravated  dyspepsia  and 
mal-nutrition.  It  should,  if  possible,  be  suckled  by  its  mother  ;  if  this  is 
impossible,  it  must  be  artificially  fed,  as  a  wet-nurse  is  not  permissible  on 
account  of  the  danger  of  her  becoming  inoculated  by  the  nasal  or  other 
discharges  from  the  infant.  As  soon  as  the  diagnosis  is  made  or  the  disease 
suspected,  mercury  must  be  given  in  some  form  or  other.  The  usual .  plan 
is  to  give  mercury  and  chalk-powder  in  half-grain  doses  twice  a  day,  this 
form  of  mercury  being  used  on  account  of  its  mildness  and  its  being  less 
likely  to  disturb  the  bowels  than  calomel.  If  any  looseness  of  the  bowels 
follows  its  administration,  it  may  be  combined  with  a  grain  of  chalk  and 
opium  powder  or  the  compound  cinnamon-powder.  In  a  few  weeks  the  dose 
maybe  increased  from  half  a  grain  to  a  grain  :  this  treatment  should  be  con- 
tinued as  long  as  any  of  the  special  symptoms  are  present,  or  for  some  six 
weeks  or  two  months,  when  the  mercury  may  be  omitted  for  a  fortnight  or  so, 
and  the  syrup  of  iodide  of  iron  in  five  to  ten  drop  doses  may  be  substituted. 
If  there  is  much  cachexia  or  mal-nutrition,  a  few  drops  of  cod-liver  oil  may 
be  added.  Instead  of  the  mercury  and  chalk,  some  prefer  to  give  calomel 
in  one-sixth  to  one-half  grain  doses  combined  with  half  a  grain  of  saccharated 
carbonate  of  iron.  In  Vienna  a  combination  of  mercury  and  tannic  acid  is 
used  (hydrarg.  tannicum  oxydulatum)  when  other  mercury  salts  disturb  the 
bowels  ;  the  dose  is  the  same  as  calomel.  In  obstinate  cases,  especially 
where  the  skin  eruptions  are  chronic,  sublimate  baths  as  recommended  by 
Baginsky  may  be  used  with  good  effect.  A  bath  may  be  given  daily  in  which 
ten  grains  of  corrosive  sublimate  are  dissolved  ;  the  child  should  remain  in 
the  bath  some  five  minutes,  care  being  taken  that  none  of  the  water  gets  into 
its  mouth.  The  baths  are  more  cleanly  than,  and  preferable  to,  the  inunction 
of  blue  omtment,  and  act  with  greater  certainty.  During  the  time  the  infant 
IS  takmg  mercury  the  gums  should  be  carefully  watched,  and  any  signs  of 
stomat.tis  or  spongmess  should  be  the  signal  for  at  once  discontinuing 
all  forms  of  niercury.  It  is,  however,  very  rare  for  salivation  to  occur 
m  children.  The  coryza  should  be  treated,  when  the  obstruction  or 
secretion  is  excessive,  by  injections  of  weak  solutions  of  nitrate  of  silver 
(gr.  1  ad  5.)  or  boric  acid  ;  the  dried  secretion  should  be  removed  and 
any  soreness  and  excoriation  about  the  nares  or  lips  should  be  smeared 
with  yellow  oxide  of  mercury  ointment,  which  may  be  applied  on  a  smaU 
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camel's-hair  brush.  Boric  acid  may  be  applied  locally  as  a  dusting  powder 
to  the  rash  about  the  genitals  or  elsewhere.  During  the  relapses  mercury 
should  be  given  in  some  form  or  other,  and  the  mucous  patches  and  con- 
dylomata which  so  frequently  accompany  relapsed  syphilis  should  be  fre- 
quently dusted  with  finely-powdered  calomel.  In  the  later  stages,  during  the 
tertiary  symptoms,  the  solution  of  bichloride  of  mercury  in  doses  of  half  a 
drachm  to  a  drachm,  combined  with  iodide  of  potassium,  should  be  given 
and  continued  for  many  months,  when  the  syrup  of  iodide  of  iron  may  b<- 
substituted.  Tertiary  syphilis  is  apt  to  be  very  chronic,  the  ulcerations  ol 
skin  and  caries  of  bone  and  corneal  affections  remaining  for  months  nearly 
stationary,  and  quickly  relapsing  when  treatment  is  suspended.  Iodoform 
and  the  yellow  oxide  of  mercury  ointments  are  the  most  useful  local  appli- 
cations for  the  skin  and  conjunctiva,  while  a  solution  of  nitrate  of  silver 
(gr.  X  ad  5i)  may  be  used  as  an  application  to  the  specific  ulcerations  of 
the  mouth  and  palate.  During  the  treatment  of  syphilis,  both  in  infancy  and 
later  childhood,  the  most  generous  diet  which  can  be  digested  must  be  pre- 
scribed. Abundance  of  fresh  air  and  change  must  be  insisted  on,  and  the 
most  scrupulous  care  taken  to  promote  cleanliness  and  to  prevent  any  non- 
syphilitic  individual  from  becoming  infected  by  any  discharges  from  the 
patient. 

In  some  cases  of  late  congenital  syphilis,  healing  of  ulcers  or  bone 
lesions  will  only  be  procured  by  the  use  of  very  large  doses  of  iodide  of 
potassium,  either  alone  or,  better  still,  in  combination  with  mercury.  We 
have  had  to  order  twenty-grain  doses  of  the  iodide  three  times  daily  for  a 
boy  of  about  12  before  any  material  improvement  was  effected. 
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Rbeumatlsm 

Acute  Rheumatism.— Acute  or  subacute  rheumatism  is  not  common 
during  the  first  four  or  five  years  of  childhood  ;  it  is  commoner  after  this  age, 
but  typical  attacks  of  acute  rheumatism  occur  less  often  in  children  than  in 
young  adults.  Concerning  the  etiology  and  pathology  of  rheumatism  but 
little  need  be  said  :  hereditary  influences,  the  effects  of  cold  and  damp,  the 
retention  of  waste  products  in  the  blood,  and  the  toxins  of  scarlet  fever, 
and  influenza  seem  to  predispose  to  or  excite  an  attack  of  rheumatism. 
Poynton  and  Paine  have  isolated  a  diplococcus  from  the  tissues  and  blood 
of  rheumatic  patients,  which  they  believe  to  be  the  exciting  canse  of  the 
disease. 

Scarlatinal  synovitis  has  been  fully  described  (p.  275) ;  but  it  remains  to  be 
said  that,  during  convalescence  from  scarlet  fever,  attacks  of  what  appear  to 
be  true  rheumatism  occasionally  occur.  This  is  in  our  experience  more 
common  in  young  adults  than  in  children. 

Symptoms. — The  symptoms  in  older  children  closely  resemble  those  seen 
in  adults,  except  that  the  attacks  can  rarely  be  called  acute,  but  belong  rather 
to  the  categoi-y  of  subacute.  The  illness  sometimes  begins  with  vomiting 
and  chilliness,  but  more  often  the  first  thing  complained  of  is  pain  and 
tenderness  in  the  larger  joints,  which  may  become  red  and  more  or  less 
swollen.  The  commonest  joints  to  be  afTected  are  the  larger  ones,  such 
as  the  knees,  ankles,  hips,  wrists,  and  shoulders;  these  are  rarely  all 
affected  at  the  same  time  or  indeed  in  the  same  attack  ;  much  more 
commonly  one  or  both  knees  are  distended  with  fluid,  while  subsequently  a 
wrist  or  an  ankle  becomes  red,  tender,  and  useless.  The  joints  of  the 
cervical  vertebras  are  often  affected,  and  occasionally  some  of  the  smaller 
joints,  such  as  the  fingers.  There  is  not  often  much  fever,  the  temperature 
rarely  exceeding  102°.  Usually  there  is  not  much  sweating,  the  joints 
quickly  recover  themselves,  and  the  pain  and  immobility  disappear  in  a  few 
days.  Sometimes  the  only  evidence  of  a  rheumatic  attack  is  a  slight  redness 
and  tenderness  about  a  single  joint.  It  is  the  exceeding  mildness  of  these 
attacks  as  well  as  the  want  of  intelligence  to  localise  their  pains  that  make 
attacks  of  rheumatism  readily  overlooked  in  young  children.  A  crying  out 
when  disturbed,  with  a  certain  amount  of  paresis  or  immobility  about  a  limb, 
may  be  all  there  is  to  indicate  an  attack  of  rheumatism,  which,  mild  as  it 
may  be,  is  yet  perhaps  accompanied  by  endocarditis  which  may  inflict  a  life- 


1 1  2 


484 


Rheumatis7n 


Distinct  attacks,  however,  may  be  noted  in  young  children,  of  which  the 
following,  a  patient  seen  with  Dr.  Earle,  may  be  taken  as  an  example  : 

Acute Iihettmatis7n.—A  little  girl  of  22  months  was  going  about  as  usual  on  March  22  ; 
on  being  taken  up  the  next  morning  she  seemed  in  pain  and  was  unable  to  stand,  com- 
plaining (apparently)  of  her  left  ankle,  which  was  supposed  to  be  spiained.  The  next 
day,  however,  the  right  ankle  appeared  to  be  similarly  affected,  and  during  the  succeeding 
two  days  her  knees,  elbows,  and  neck  were  attacked  successively  in  the  same  way.  On 
the  27th  the  knee  joints,  especially  the  left,  were  considerably  swollen  and  hot  with  fluid 
in  the  joints  ;  the  next  day  both  joints  were  equally  enlarged.  The  general  system  was 
only  slightly  disturbed  ;  there  was  no  cardiac  affection.  The  knees  remained  swollen  for 
a  few  days,  but  gradually  recovered,  so  that  at  the  end  of  thirteen  days  she  could  again 
walk  a  little. 

In  most  attacks  the  child  becomes  anaemic.  Children,  like  adults,  are 
liable  to  relapses  ;  usually  fresh  joints  are.  affected,  with  the  symptoms 
attendant  on  the  primary  attack.  In  some  instances  the  attacks  are  of  a 
chronic  type.  Thus  stiff  neck,  or  torticollis,  as  the  result  of  the  joints  of  the 
cervical  vertebrae  being  attacked,  may  be  very  intractable,  and  the  condition 
suggests  caries  of  the  upper  cervical  vertebrae.  However,  the  symptoms 
usually  disappear  with  a  few  weeks  in  bed,  with  the  head  fixed  between  sand 
bags. 

The  complications  and  manifestations  of  rheumatism  are  of  great  im- 
portance, but  they  are  all  overshadowed  by  acute  carditis,  and  it  is  the 
danger  of  cardiac  lesions  supervening  that  makes  us  look  with  so  much  care 
and  anxiety  at  all  joint  pains  in  children.  As  already  remarked  (see  p.  432) 
it  is  the  exception  for  children  to  escape  suffering  from  endocarditis  during 
an  attack  of  acute  rheumatism,  and,  moreover,  peri-endocarditis  may  super- 
vene with  but  very  slight  joint  pain,  or  the  latter  may  come  on  later.  The 
younger  the  child  the  more  is  an  attack  of  acute  carditis  to  be  dreaded,  in- 
asmuch as  the  mortality  is  high  in  the  very  young,  and  if  the  patient  survives, 
it  is  with  dilated  heart  and  damaged  valves.  As  already  pointed  out,  the 
pericardium,  muscular  walls,  and  endocardium  covering  the  valves  are  liable 
to  take  on  an  inflammation,  as  the  result  of  infection  with  the  diplococcus. 
The  heart  cavities  dilate,  the  pericarditis  notably  increases  the  work 
of  the  heart,  and  an  injured  mitral  also  puts  the  heart  at  a  disadvantage. 
The  chief  danger,  however,  lies  in  the  damage  to  the  muscular  walls  them- 
selves ;  the  patient  goes  on  fairly  well  for  a  while,  then  cardiac  syncope 
gradually  supervenes,  and  in  a  few  hours  perhaps  the  child  is  dead.  A  post- 
viortern  examination  shows  pericarditis  in  most  instances,  and,  as  Drs.  D.  B. 
Lees  and  Poynton  have  demonstrated,  morbid  changes  in  the  vessels,  inter- 
stitial tissues,  and  muscle  of  the  heart-wall.  In  some  of  our  own  cases  which 
were  rapidly  fatal  there  was  only  slight  pericarditis,  and  no  great  dilatation, 
but  the  muscular  wall  of  the  heart  was  friable,  pale  in  colour  and  mottled. 

Cborea  is  another  frequent  associate  of  rheumatism,  and  may  either 
precede  or  follow,  or  sometimes  actually  complicate,  the  rheumatic  attack. 
It  has  been  referred  to  elsewhere.  Pleurisy  and  Pleuro -pneumonia  occur 
at  times  as  complications  of  a  rheumatic  attack,  especially  when  pericarditis 
is  present.  Erythema  multiforme  and  Urticaria  occasionally  occur  in 
connection  with  rheumatism  and  endocarditis.  The  erythema  may  take 
various  forms,  occurring  sometimes  as  irregular  patches  of  redness,  at  others 
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as  red  or  white  papules.  In  all  cases  where  such  forms  of  erythema  occur 
the  heart  should  be  carefully  examined.  Purpura  occurs  also  at  t.mes 
in  rheumatic  attacks.  It  is  doubtful  if  Erythema  nodosum  has  any  asso- 
ciation with  rheumatism.  Peculiar  nodules,  first  described  by  Drs.  Barlow 
and  Warner,  occur  in  some  rheumatic  cases,  mostly  m  the  neighbourhood 
of  joints.  They  are  subcutaneous,  the  skin  being  freely  movable  oyer  them  ; 
they  are  most  common  at  the  back  of  the  elbows  and  wrists,  at  the  ankles, 
and  by  the  patelLx.  In  one  case  seen  by  us,  that  of  a  girl  suffering  from 
severe  chorea  and  rheumatism,  there  were  several  hundreds  of  these  nodules, 
many  of  them  being  situated  over  the  bones  ;  friction  during  the  severe 
movements  seemed  to  act  as  the  exciting  cause.  They  were  present  at  the 
back  of  the  scalp,  over  the  spinous  processes,  along  the  edges  of  the  scapula, 
and  along  the  ribs.  They  are  not  painful,  and  vary  in  size  from  a  split  pea 
to  an  almond.  These  nodules  are,  when  present,  associated  with  heart 
disease.    Subacute  tonsillitis  is  not  uncommon. 

Diagnosis.— TV&r^  is  often  much  difficulty  in  distinguishing  the  synovitis 
which  accompanies  rheumatism  from  the  many  other  forms  of  synovitis. 
Thus  there  is  the  acute  suppurative  arthritis  of  infants,  the  synovitis 
of  septicaemia  and  scarlet  fever,  and  the  synovitis  which  is  apt  to  go  on  to 
effusion  and  has  a  chronic  course  which  chiefly  attacks  the  knees ;  there 
are,  moreover,  the  rarer  arthritic  attacks  which  accompany  htemophilia, 
syphilis,  gonorrhoea,  and  purpura.  It  may  be  impossible  definitely  to  say  if 
some  arthritic  attacks  are  really  rheumatic  or  not  ;  their  subsequent  course 
may  possibly  clear  up  the  doubt.  In  infants  and  young  children  it  may  be 
difficult  to  localise  the  seat  of  pain  in  a  limb,  and  consequently  a  doubt  may 
be  raised  as  to  whether  in  a  given  case  where  there  is  pain  and  helplessness 
the  joints  are  affected  or  not.  Such  difficulty  may  arise  in  the  epiphysitis  of 
congenital  syphilis  and  in  the  tenderness  of  the  periosteum  and  haemorrhages 
which  are  associated  with  infantile  scurvy. 

Treatment. — On  the  least  suspicion  of  any  joint  affection  in  a  child  it 
should  be  put  to  bed  between  the  blankets  and  restricted  to  a  milk  diet.  It 
is  a  comparatively  small  matter  if  we  are  over-cautious  in  our  treatment,  in 
keeping  at  rest  in  bed  a  child  who  has  but  slight  joint  trouble  and  who 
appears  to  the  friends  to  ail  little  ;  while  it  is  a  grave  matter  to  allow  a  child 
who  is  suffering  from  incipient  endocarditis  to  get  up  and  run  about,  or  to 
suffer  one  to  contract  endocarditis  in  consequence  of  getting  up.  Knowing 
the  readiness  with  which  peri-endocarditis  supervenes  in  mild  attacks  of 
rheumatism  in  children,  it  is  our  duty  to  warn  the  friends  of  this,  and  to 
insist  on  placing  the  heart  under  the  most  favourable  circumstances  by  giving 
it  as  little  work  to  do  as  possible.  This  is  best  accomplished  by  keeping  the 
child  at  rest  in  bed,  perhaps  for  several  weeks  after  all  pain  and  tenderness 
have  disappeared. 

In  the  milder  cases  the  only  medicine  required  will  be  a  simple  saline 
such  as  citrate  of  potash  ;  the  affected  joints  should  be  painted  with  ex- 
tract of  belladonna  and  glycerine,  and  surrounded  with  cotton  wool.  A  small 
dose  of  Dover's  powder  may  be  given  at  night.  In  the  more  severe  cases, 
where  many  joints  are  affected  and  there  is  much  fever,  salicylate  of  soda 
should  be  given  ;  five  to  ten  grains  may  be  given  every  four  hours  to  children 
of  from  6  to  8  years  of  age  for  two  or  three  days,  and  then  given  only 
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every  six  hours  or  three  times  a  day  ;  it  may  be  prescribed  with  a  sahne  or 
given  with  syrup  of  orange  peel.  nn  a  saime  oi 

In  all  acute  or  subacute  cases  milk  is  the  best  form  of  food  ;  it  may  be 
given  ,n  combination  with  potash,  soda,  or  seltzer  water  ;  as  long  as  there  s 
any  fever  this  should  be  adhered  to.  There  is  always  a  risk  of  a  relap  e 
beef  tea,  soup  or  meat  is  allowed  too  early  during  convalescence.  Arrow- 
root, rice,  and  custards  may  be  allowed  when  all  pain  has  been  absent  for 
several  days  and  the  temperature  has  been  normal  for  a  week 

Chronic  Synovitl8.-In  a  few  instances  an  attack  of  subacute  rheuma- 
tism becomes  chrome,  and  certain  joints  are  swollen  stiff  and  painful  for 
many  weeks  or  months.  The  ends  of  the  metacarpal  bones  and  first 
phalanges  of  the  fingers,  as  also  some  of  the  larger  joints,  become 
enlarged,  deformed,  and  stiff. 

In  syphilitic  cases  there  is  at  times  chronic  multiple  arthritis  coming  on 
about  puberty,  which  is  apt. to  be  persistent  in  spite  of  treatment.  In  some 
cases  there  is  chronic  synovitis  with  effusion  in  both  knees,  with  no  history 
of  syphilis  or  rheumatism,  though  the  former  should  always  be  suspected 
Chronic  synovitis  involving  several  of  the  large  joints  in  some  cases  is 
tuberculous,  and  may  be  associated  with  tuberculous  peritonitis  or  other 
lesions. 

Arthritis  deformans  or  Osteo-arthrltls  occasionally  commences  during 
early  life,  mostly  about  the  age  of  puberty.  (See  Diseases  of  Joints.)  It 
IS  commoner  in  girls  than  boys  and  in  those  who  are  weakly  and  anaemic. 
The  attacks  usually  begin  insidiously  with  stiffness  and  pain  in  the  small 
joints  of  the  hand  ;  in  other  cases  there  are  pyrexia,  pain  and  tenderness  of 
the  joints,  which  subside,  and  later  on  are  followed  by  another  attack.  The 
larger  joints  sooner  or  later  are  apt  to  become  involved.  As  time  goes  on 
the  joints  become  more  or  less  deformed,  creaking  is  felt  on  movement,  and 
permanent  ankylosis  takes  place.  The  synovial  membranes  and  cartilage 
of  the  joints  disappear,  the  ends  of  the  bones  are  smooth  and  hard  with 
osteophytic  growths  at  their  margins.  Atrophy  of  the  muscles  acting  on  the 
joints  takes  place. 

In  some  similar  cases  Heberden's  nodes  are  present.  These  are  small 
nodes  of  bone  on  the  distal  ends  of  the  second  phalanges  of  the  fingers, 
and  the  joints  are  apt  to  suffer  from  subacute  inflammatory  attacks. 
Arthritis  deformans  appears  but  little  influenced  by  salicylates.  Cod-liver 
oil  internally  and  warm  dry  heat  externally  to  the  joints  are  the  most  likely 
helps. 

Chronic  Aj-thritis—S2Lrah  E.  L.,  io|  years.  A  year  ago  began  to  walk  lame  and  her 
ankles  swelled.  She  went  to  bed  a  month  after  this,  and  has  been  bedridden  since.  She 
has  never  had  acute  rheumatism  or  chorea.  The  ankles  first  became  swelled,  since  then 
the  knees  and  wrists  ;  the  joints  were  at  first  stiff  and  extended,  later  they  have  become 
flexed.  She  is  an  anasmic  girl  and  very  thin  ;  both  wrist  joints  are  semi-flexed,  the  left 
especially  is  almost  ankylosed  ;  the  hands  are  thin,  the  fingers  tapering  ;  there  is  much 
thickening  over  the  carpal  joints.  The  hands  , are  in  position  of  '  main  en  grifle."  The 
ankle  joints  are  also  very  immobile  and  the  bones  thickened.  The  knees  are  flexed 
(? subluxation),  swollen  and  fluctuating  ;  extension,  which  is  very  limited,  causes  pain. 
Heart  and  lungs  normal  ;  no  albumen  ;  there  is  much  muscular  wasting.  Attempts  were 
made  by  means  of  chloroform,  extension,  and  sphnls  to  straighten  the  knees,  but  the 
latter  lapsed  again  into  the  old  position. 
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Chronic  Arthritis  with  glandular  and  splenic  Hyperplasia  {vide 
Uso  chapter  on  Joint  DiSEASES).-This  form  of  arthr.t.s,  which  has  been 
.USD  cnapier  on  ju  c   V   Still  '  is  not  very  common  in  our  ex- 

cspecially  described  by  Dr.  G.  1-.  btiii,   is  noi       y         ^w.rh  he  had 
Derience  though  Dr.  Still  has  collected  22  cases,  19  of  which  he  had 
fnvTs^Sted  pe-^^         The  disease  may  begin  during  the  first  three  or 
foury?ars  of  hfe,  and  is  specially  distinguished  by  a  progressive  effusion 
Ind  Enlargement' of  the  joints  with  hyperplasia  of  the  lymph  glands  and 
spleen.    The  enlargement  of  the  joints  differs  from  osteo-arthntis  m  hat 
there  is  effusion  into  or  around  the  joint,  with  a  general  thickening.  Theie 
is  creaking  or  grating  as  in  osteo- 
arthritis.   Where  the  joints  are 
swollen  there  is  no  pain  ;  in  some 
of  Dr.  Still's  cases  the  children  be- 
came bedridden  through  chronic 
flexion  of  the  joints.  The  common 
joints  to  be  affected  are  the  wrists 
and  knees,  later  elbows,  ankles, 
and  fingers.    There  is  muscular 
wasting.     The  most  remarkable 
feature   is   enlargement  of  the 
glands  and  spleen.  This  glandular 
hyperplasia  suggests  Hodgkin's 
disease  ;  the  axillary  glands  and 
glands  in  the  groin  and  posterior 
triangle  of  the  neck  are  most 
often  affected.    The  mesenteric, 
hepatic,  and  splenic  glands  may 
also  be  enlarged.     The  spleen 
seems  constantly  to  be  enlarged. 
Aneemia  is  present,  and  there  is 
periodical  pyrexia.    The  course 
of  the  disease  is  chronic.  There 
seems  to  be  a  special  liability  to 
pericarditis  and  pleurisy.    In  our 
own  case,  we  were  suspicious  of 

Hodgkin's  disease  on  account  of  _  

the   enlarged  glands  and  spleen.  Fig.  103.— Chronic  Arthritis  with  Glandular  Enlarge- 
1  1-    r  u  -1  \^■^^Uc^      ment.    The  dotted  lines  show  the  lower  limit  of 

and  erratic  febrile  attacks.  At  the        y^^^^      ^p,^^,^    B^,y  ^g^j  ^  ^^^^^ 
post-mortem  the  enlarged  glands 

were  pale  and  by  no  means  unlike  the  glands  seen  in  that  disease.  It 
seems  unlikely  that  the  glandular  enlargement  is  merely  secondary  to  the 
arthritis,  but  what  the  connection  is  it  is  not  possible  to  say. 

The  following  case  evidently  belonged  to  the  same  group  of  cases  as 
those  described  above  : 

Joseph  M.,  aged  3  years,  was  admitted  to  the  Children's  Hospital,  November  2,  1896. 
The  mothcrstatcs  that  both  the  father  and  brother  have  had  rheumatism.  In  P'ebruary  1896 
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the  child  had  scarlet  fever  badly ;  the  attack  was  followed  by  dropsy     Three  month,  r. 
he  suffered  from  rheumatism,  a  number  of  joints  boc<,min/ifSd  ^^'^[.^^'"^"'hs after 
they  were  painful  but  are  not  so  now.    Til-re  was  no  S^;^^^^^^^^^  ^Sn^IiV 

mo,  e  like  a  tuberculous  jomt  than  rheumatism  ;  both  knees  were  also  swollen  an  i  Lxed 
though  they  could  be  straightened  without  oain     Thero  w.e  J' ^-woiicn  ancMlcxed. 
in  the  joints     The  glands  in' the  axill..  SctpTs  Iria^;     a^po  teZ  trhng^^^^^^^^^^ 
neck  were  enlarged,  but  not  tender  (see  fig.  X03).    There'wks  well^nar"  d  larg^ 

n..  '°  f  -^^  '^"^^  P^'^  :  'here  were  a.700,000  red  corpuscles 

per  cub.  m,  l.,  no  relative  excess  of  leucocytes  or  eosinophils  cells.    Heart  S  lune 
normal,  urme  normal.     Temperature  erratic,  geo-ro/p.     Fluid  withdr^^^n  fron 
knee-jomt  contams  leucocytes,  no  tubercle  bacilli.    November  6.  -Slight  swell^rg  o  e 
elbow-jomt.    December  2. -Temperature  continues  erratic  ;  some  evenfngs  it  rise  i  104° 
jomts  contam  less  fluid.    December  xs.-Some  swelling  of  dorsum  of  ifght  foot  Tern! 
perature  erratic.    He  developed  broncho-pneumonia,  and  died  January  0,  1897  The 
disease  had  existed  about  six  months.    Posi-mor/em. -Body  fairly  well  nourished  very 
anaemic.    Knee-joints,  ankles,  elbows  contain  fluid,  thickened  synovial  membrane,  over- 
growth of  bone  and  cartilage  ;  ends  of  metacarpal  bones  enlarged,  joints  contain  fluid 
Axillary  glands,  glands  m  groin  and  neck,  much  enlarged,  and  of  a  pale  colour.  Heart 
normal     Lungs  broncho-pneumonic.    Mesenteric  glands  enlarged.    Liver  enlarged 
glands  large  and  white  in  fissure.    Spleen  enlarged,  sf  oz. .  indurated  glands  in  hilus  also 
large  and  white.    Kidneys  normal. 


Diabetes  Mellitus 

Though  diabetes  is  much  less  common  in  children  than  in  young  adults, 
it  cannot  be  said  to  be  rare,  as  Gerhardt  has  recorded  1 1 1  cases  at  various 
ages,  from  6  months  to  15  years.  Glycosuria  has  been  observed  in 
infants  at  the  breast,  though  the  diagnosis  of  diabetes  in  such  may  be  open 
to  doubt.  Dr.  Bruce  Bell  records  a  case  of  diabetes  in  an  infant  of  3 
months  ;  and  Young  in  one  of  6  months.  Little  can  be  said  about  the 
etiology  of  these  cases  ;  a  history  of  diabetes  in  the  family  may,  however, 
often  be  obtained.  Thus,  in  a  family  we  are  acquainted  with,  two  uncles 
died  of  diabetes,  and  two  children,  brother  and  sister,  aged  14^  years  and 
si  years.    Another  sister  6^  years  has  sugar  occasionally  in  the  urine. 

Some  remarkable  instances  of  family  diabetes  have  been  recorded  by 
Pavy,  Mosler,  Bouchut  and  others.  In  other  families  in  which  cases  of 
diabetes  have  occurred,  there  has  been  a  history  of  epilepsy,  hysteria,  and 
insanity.  Diabetes  also  is  apt  to  occur  in  families  liable  to  gouty 
manifestations. 

The  symptoms  noted  are  those  which  are  present  in  adults.  There  is 
the  harsh  dry  skin,  red  tongue,  marked  thirst,  and  voracious  appetite.  There 
is  often  incontinence  of  urine  on  account  of  the  large  quantities  passed.  The 
specific  gravity  of  the  urine  is  high,  1030  to  1040  or  more,  and  perhaps  5  per 
cent,  or  even  10  per  cent,  of  sugar  may  be  found.  The  child  usually 
wastes,  and  becomes  'cranky'  and  difficult  to  please  ;  it  is  apt  to  contract 
a  fatal  pneumonia.  Tuberculosis  or  chronic  phthisis  may  supervene  as  in 
adults.  Diabetic  coma  is  not  uncommon.  The  symptoms  commence 
with  headache,  dry  tongue,  and  dyspnoea,  followed  by  coma.  It  is  well  to 
bear  in  mind  the  possibility  of  being  called  to  see  a  child  who  has  rapidly 
passed  into  a  state  of  coma  without  diabetes  having  been  suspected. 
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prognosis  is  most  unfavourable,  though  cases  are  recorded  which 
made  apparently  a  permanent  recovery.  We  have  never  seen  a  recovery  m 
a  child  when  once  a  definite  amount  of  sugar  has  been  found  m  the  urme.  In 
the  fatal  cases  the  duration  varies  from  a  few  weeks  to  two  years. 

Treatment.— K\\  starch-containing  foods  and  sugars  should  be  forbidden, 
gluten  bread  and  saccharin  being  substituted.  Milk  in  moderate  quantities 
or  cream  may  usually  be  allowed,  as  children  are  much  more  dependent 
upon  milk  as  a  food  than  are  adults.  Beef  tea,  soups,  fish,  chicken,  and 
butcher's  meat,  with  gluten  bread  and  green  vegetables,  will  chiefly  form  the 
diet.  Much  difficulty  is  often  experienced  in  keeping  children  to  a  rigid 
diet,  as  they  long  for  bread-and-butter  or  puddings.  With  regard  to  drugs, 
codeia  (gr.  i  to  gr.  h)  or  opium  should  be  given,  while  the  bowels  are  carefully 
regulated  with  Carlsbad  salts  or  Rubinat  water.  Great  care  should  be 
exercised  to  prevent  the  child  catching  cold  or  any  of  the  zymotic  diseases, 
since  bronchitis,  whooping  cough,  or  scarlet  fever  is  almost  certain  to 
unfavourably  affect  the  course  of  the  disease. 

Polyuria — Diabetes  Insipidus 

The  etiology  of  this  condition  is  for  the  most  part  ciuite  unknown,  and  it 
probably  owns  a  variety  of  causes.  Cases  of  brain  disease,  of  contracted 
kidney,  cystic  kidney,  tuberculous  kidney,  and  of  functional  diseases  of 
the  alimentary  canal  may  be  accompanied  by  polyuria.  In  the  majority 
of  cases  no  cause  can  be  assigned,  and  we  are  obliged  to  speak  of 
such  as  idiopathic,  much  in  the  same  way  as  we  speak  of  idiopathic 
anaemia.  In  a  large  class  of  cases  polyuria  is  temporary  only. 
Children,  often  girls  between  3  and  6  years,  are  noticed  to  wet  their 
beds,  or  make  water  in  the  daytime  far  more  frequently  than  they  have 
been  accustomed  to.  In  the  same  way  boys  will  wet  their  trousers  fre- 
quently during  the  day  when  it  was  thought  that  they  had  grown  sufficiently 
old  to  have  learnt  proper  habits.  An  examination  in  such  cases  will  pro- 
bably show  no  abnormal  constituent  of  the  urine,  but  that  it  is  of  low  specific 
gravity,  perhaps  1005  to  loio,  and  passed  in  larger  amount  than  usual. 
Possibly  there  may  be  a  trace  of  albumen.  In  the  majority  of  cases  this 
condition  will  be  found  to  depend  upon  digestive  derangements  or  improper 
feeding  ;  it  appears  to  be  a  reflex  irritation  of  the  kidneys,  the  source  of 
irritation  being  in  the  intestine,  the  presence  of  an  intestinal  catarrh  being 
the  cause.  Perhaps  also  the  deposition  of  uric  acid  salts  in  the  kidney 
may  be  the  cause  of  a  large  quantity  of  watery  urine  being  secreted.  The 
presence  of  thread  worms  or  round  worms  in  the  intestine  or  rectum  also 
appears  at  times  to  produce  polyuria.  In  those  rare  instances  of  contracted 
kidney  occurring  in  childhood  large  quantities  of  urine  are  sometimes 
passed  ;  in  such  cases  the  specific  gravity  is  low,  but  there  will  usually  be 
some  albumen. 

In  those  cases  to  which  the  name  of  '  Diabetes  insipidus '  is  usually 
applied  there  is  intense  thirst,  and  large  quantities  of  pale  urine  with  a 
specific  gravity  of  1002  to  1005  are  passed.  A  girl  of  8^  years  under  our 
care,  who  had  suffered  for  some  six  months,  drank  as  much  as  ten  quarts  in 
twenty-four  hours,  and  passed  a  proportionately  large  quantity  of  water. 
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When  restricted  to  ten  pints  of  fluid  daily,  she  would  in  the  night  crawl 
under  the  beds  to  the  bath-room  to  obtain  water  or  surreptitiously  drink  her 
own  urme.  Such  patients  have  dry,  rough  skins,  are  anaemic,  and  of  irritable 
temper.  The  course  of  such  cases  is  exceedingly  chronic,  and  post-mortems 
are  seldom  obtained. 

Trcatjuent—Tht  treatment  must  depend  on  the  cause.  If  simply  reflex, 
dependent  upon  intestinal  irritation,  a  calomel  purge  may  be  given  and  a 
carefully  restricted  diet  prescribed.  In  confirmed  cases  of  Diabetes  insipidus 
various  drugs  have  been  tried  :  opium,  strychnine,  valerian,  and  ergot  usually 
fail  ;  m  our  own  case  no  drug  seemed  to  check  the  secretion  of  urine  in  the 
least— a  temporary  improvement  took  place  during  an  intercurrent  attack  of 
tonsillitis.  In  all  cases  the  patient  should  be  warmly  dressed  and  protected 
from  cold,  as  a  chill  has  the  effect  of  checking  the  perspiration  and  so 
increasing  the  secretion  of  urine. 


CHAPTER  XXIII 


DISEASES  OF  THE  NERVOUS  SYSTEM 

Introduction.— The  student  who  has  gained  his  knowledge  of  the 
diseases  of  the  nervous  system  entirely  among  adults  will  be  certain  to  find, 
when  he  comes  to  see  the  same  class  of  diseases  among  children,  that  the 
difficulties  of  diagnosis  are  much  greater  in  the  latter,  and  that  some  diseases  ^ 
which  are  rarely  met  with  among  adults  are  common  among  children.  This 
is  no  doubt  true  of  disease  in  children  generally,  but  it  is  especially  true  of 
the  nervous  system.  For  instance,  he  will  find  very  early  in  his  career  that 
it  is  often  exceedingly  difficult  to  estimate  the  amount  of  pain  from  which  a 
child  or  infant  suffers.  An  infant  or  peevish  child  will  cry  from  fear,  dis- 
comfort, or  bad  temper  just  as  loudly  as  from  the  severest  pain,  and  it  may  , 
be  quite  impossible  to  localise  the  seat  of  pain  or,  indeed,  to  find  out  what 
it  is  crying  for.  There  may  be  a  general  hyperaisthesia  present,  but  it  will 
be  mostly  very  unsafe  to  draw  any  conclusions  from  this  symptom  alone  as 
to  the  presence  of  organic  disease,  though  it  may  be  borne  in  mind  that 
hypereesthesia  is  frequently  present  in  the  early  stages  of  meningitis.  The 
infant's  legs  may  hang  down  helplessly,  and  one  may  at  first  think  that  they 
are  paralysed,  but  a  closer  examination  discloses  the  fact  that  there  is  some 
epiphysitis  or  periosteal  tenderness  which  prevents  the  child  from  using  the 
limbs.  On  account  of  the  readiness  with  which  reflex  disturbances  are 
evoked  in  the  young,  we  often  find  ourselves  in  difficulties  and  in  error.  Thus 
the  infant  has  one-sided  convulsions  :  are  these  due  to  a  serious  lesion  on  the 
opposite  side  of  the  brain,  or  are  they  reflex,  the  starting  point  being  colic  ? 
How  often  the  differential  diagnosis  between  gastric  and  cerebral  vomiting 
in  infants  is  difficult  and  for  a  time  impossible  !  The  nervous  system  of  the 
young  is  easily  upset  by  a  high  fever  or  a  poisoned  condition  of  the  blood, 
and  there  may  be  drowsiness,  retraction  of  the  head,  and  convulsions- 
symptoms  which  naturally  suggest  cerebral  disease,  such  as  meningitis. 

Among  the  diseases  which  are  much  commoner  in  the  young  than  in  the  ^.^j^^, 
old,  meningitis  stands  pre-eminent,  and  assumes  in  consequence  a  position 
of  great  importance.     It  occurs  alike  in  apparently  healthy  and  robust 
infants  and  children,  and  in  those  whose  history  and  symptoms  suggest 
tuberculosis  in  some  of  its  phases.    Cerebral  haemorrhage  from  a  ruptured 
artery  is  rare  in  the  young,  but  an  extensive  bleeding  may  take  place  on  : 
the  surface  of  the  brain  from  over-distended  veins  or  capillaries,  and  give  j 
rise  perhaps  to  a  lifelong  hemiplegia.    Convulsive  disorders— the  spasms 
bemg  local  or  general— are  vastly  more  frequent  during  the  first  two  oi-  three.    1  > 
years  of  life  than  at  any  other  period,  and  their  results  mucHlnore  serious.  T^: 
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The  infant  may  die  in  a  convulsion  from  spasm  of  the  glottis,  or  a  meningeal 
hiemorrhage  may  take  place,  and  a  serious  injury  to  the  brain  may  be  thus 
caused.  Among  other  diseases  which  are  of  greater  frequency  in  early  than 
in  later  life,  acute  atrophic  paralysis  and  chorea  may  be  mentioned. 

Clinical  Examination. — The  shape  and  size  of  the  skull  are  of  impor- 
tance as  giving  some  indication  of  the  size  and  configuration  of  the  brain. 
The  condition  of  the  skull  may  be  investigated  by  inspection,  palpation,  and 
mensuration  ;  neither  auscultation  nor  percussion  yields  any  indications  of 
much  practical  importance.  By  inspection  a  general  idea  may  be  obtained 
of  the  shape  of  the  head,  whether  large  (macrocephalic),  small  (micro- 
cephalic), asymmetrical,  long  (dolichocephalic)  as  in  the  negro,  round 
(brachycephalic)  as  in  the  Mongols,  hydrocephalic,  or  square  as  in  rickets. 
By  means  of  palpation  the  condition  of  the  fontanelles  can  be  ascertained, 
whether  bulging,  as  in  hydrocephalus  ;  or  depressed  as  in  anremia  ;  or  widely 
open  for  the  child's  age,  as  in  rickets.  The  edges  of  the  bones  may  be  felt 
to  ascertain  if  they  are  thickened  ;  the  parietal  or  frontal  eminences  may  be 
unduly  prominent,  or  various  bosses  may  be  present,  as  pointed  out  by 
Parrot.  Undue  thinness  of  the  skull  (cranio-tabes),  more  especially  of  the 
occipital,  may  be  detected  by  pressure  with  the  finger,  the  bone  being  felt 
to  bend  or  yield.  By  means  of  mensuration,  using  calipers  and  a  thin 
flexible  piece  of  lead  wire,  a  tracing  of  the  outline  of  the  skull,  both  longi- 
tudinally and  transversely,  may  be  drawn,  and  a  graphic  record  made  for 
future  reference.  In  this  way  the  frontal  or  occipital  regions  may  be  shown 
to  be  smaller  than  normal,  or  one  parietal  region  may  be  flatter  than  the 
other,  as  in  some  cases  of  deficient  development  or  injury  at  birth. 

It  is  convenient  to  remember  that,  roughly  speaking,  the  average  circum- 
ference of  a  child's  head  is  i4_ in.  at  birth,  i6  in._at  6  months,  18  in.  at  a 
year  old,  20  in._at  2  years,  21  in.  at  4  years,  and  after  this  the  increase 
is"  sljght.  At  12  or  13  years  old,  21^  in.  would  be  an  average.  We 
must,  however,  remember  that  there  are  large  heads  and  small  heads  without 
there  being  any  abnormal  condition  of  brain.  In  children  over  a  year  old  a 
head  measuring  17  in.  or  under  would  suggest  imbecility. 

The  clinical  examination  will  necessarily  include  observations  on  the 
condition  of  the  muscles  to  see  if  any  paresis  or  paralysis  is  present.  A 
slight  squint  is  easily  overlooked,  and  the  friends  may  have  to  be  appealed 
to  for  their  observations,  as  the  squint  may  be  present  at  one  time  and 
absent  at  another.  The  condition  of  the  pupils  must  be  observed,  and  it 
may  be  necessary  to  examine  the  optic  discs  and  to  test  the  refraction  of 
the  eyes.  If  there  is  any  question  of  paralysis,  the  child  should  be  examined 
when  naked,  and  if  it  can  walk  the  character  of  its  gait  observed.  The 
condition  of  the  reflexes,  especially  the  knee-reflex,  and  the  presence  or 
absence  of  ankle-clonus  observed.  An  exaggerated  knee-reflex  with  ankle- 
clonus  is  present  in  cases  of  cerebral  diplegia  and  hemiplegia,  and  in 
pressure  myelitis  when  the  disease  is  situated  above  the  lumbar  enlargement. 
But  these  phenomena  are  also  present  in  some  cases  of  hysterical  paraplegia, 
especially  when  the  paresis  has  lasted  some  time.  We  have  twice  seen 
exaggerated  knee-reflex,  both  times  in  boys,  following  an  ill-defined  fevensh- 
ness  (possibly  influenza),  lasting  several  weeks,  and  finally  completely  dis- 
appearing. 
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The  plantar  reflex  should  be  tested,  bearing  in  mind  that  in  healthy 
infants  under  2  years  oj^ge  Jhe  extensor  type  of  response  is  present 
The  condition  oTTFe'  "superficial  reflexes  should  be  noted,  as  their  reactions 
may  be  of  value  in  the  diagnosis  of  lesions  of  the  cord  and  brain.  '  Kernig's 
sign '  is  practically  of  no  value  in  diagnosis.  Lumbar  puncture  is  useful  for 
obtaining  cerebro-spinal  fluid  for  bacteriological  examination  and  for  the 
relief  of  excessive  tension  in  the  subdural  space  and  lateral  ventricles;  The 
spinal  cord  ends  opposite  the  second  lumbar  vertebra,  while  the  dural  sac 
reaches  to  the  second  sacral  vertebra,  and  contains  the  cords  of  the  cauda 
equina  and  some  cerebro-spinal  fluid.  Puncture  is  usually  performed  in  the 
fourth  space  near  the  middle  line  by  means  of  a  sterilised  platinum  or  steel 
needle;  a  small  rubber  tube  is  connected  with  the  needle  and  about  lo  c.c. 
allowed  to  flow  into  a  clean  test  tube.  The  best  position  is  for  the  patient 
to  lie  on  his  right  side  with  his  back  convex.  The  usual  guide  to  the  fourth 
lumbar  space  is  a  line  drawn  connecting  the  highest  points  of  the  crests  of 
the  ili^a  ;  thisline  crosses  the  spine  of  the  fourth  lumbar  vertebra.  In  care- 
ful hands  no  injury  is  Hkely  to  ensue,  but  the  cords  of  the  equina  and  also 
the  blood  vessels  have  been  injured  by  lumbar  puncture. 


Menlngrltls 

Tuberculous  iwening-itls. — In  tuberculous  meningitis  there  is  an  inflam- 
mation of  the  pia  mater,  set  up  by  the  presence  of  tubercles  on  the  vessels, 
more  especially  at  the  base  of  the  brain.  While  tubercles  and  meningitis 
are  very  commonly  found  associated  together  post  mortem^  it  must  be  borne 
in  mind  that  a  simple  or  non-tuberculous  meningitis  is  not  uncommon,  and 
also  that  tubercles  may  be  present  on  the  vessels  without  any  meningitis, 
though  the  probabilities  are  great  that  if  tubercles  are  present  they  will 
sooner  or  later  light  up  inflammation  of  the  meninges.  Another  point  must 
also  be  remembered  :  that  a  meningitis  so  called  is  in  reality  a  meningo- 
encephalitis :  the  vessels  which  penetrate  the  grey  matter  of  the  convolutions 
being  certain  to  join  in  the  inflammation. 

Posterior  basal  meningitis  is  more  common  than  the  tuberculous  variety 
in  infants  under  6  months  or  a  year.  Between  the  age  of  i  year  and  the 
commencement  of  puberty  tuberculous  meningitis  is  a  common  disease. 

It  rarely  happens  that  the  pia  mater  is  the  first  part  of  the  body  to 
become  the  seat  of  the  tubercle ;  a  tuberculous  meningitis  is  in  the  large 
majority  of  cases  preceded  or  at  least  accompanied  by  grey  granulations  or 
caseating  tubercle  in  some  other  part  of  the  body  :  it  is  often  the  closing  act 
of  a  general  tuberculous  process,  may  occur  early  or  late,  and,  when  once 
established,  quickly  brings  the  end.  The  post-mortem  evidence  of  this  is 
clear  and  decisive,  for  in  the  bodies  of  those  dying  with  tuberculous  menin- 
gitis grey  granulations  or  caseating  tubercle  will  almost  certainly  be  found 
either  in  the  lungs,  bronchial  glands,  brain,  spleen,  or  other  organs 
Clinically  the  same  thing  is  also  evident :  children  suffering  from  hip- 
joint  disease,  spinal  caries,  caseating  cervical  glands,  or  chronic  tuberculous 
peritonitis,  are  not  infrequently  cut  off  by  an  intercurrent  attack  of  tuber- 
culous meningitis,  or  the  latter  follows  whooping  cough   measles  or 
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pneumonia.  In  the  large  majority  of  cases  there  is  a  definite  history  of  ill- 
health  before  the  actual  brain  symptoms  supervene.  An  exception  to  this 
IS,  however,  seen  in  the  case  of  infants  and  children  under  2  years  of  age, 
in  whom  occasionally  the  attacks  are  sudden,  supervening  in  the  midst  of 
apparent  health. 

What  determines  the  growth  of  tubercle  on  the  pia  mater  and  the  suljse- 
quent  meningitis  ?  No  certain  answer  can  be  given  to  this  question.  It  is 
easy,  and  perhaps  natural  enough,  to  attribute  it  to  over-excitement  of  the 
brain,  or  excessive  brain  work  ;  and  possibly  this  may  be  so  in  some  cases 
in  tuberculous  children,  who  have  been  badly  fed  and  subjected  to  unfavour- 
able life-conditions,  while  their  brains  are  being  driven  at  the  highest  pressure  ; 
but  such  cases  must  be  exceptional.  It  must  be  borne  in  mind  that  tuber- 
culous meningitis  attacks  children  a  few  months  old  and  children  in  hospital, 
and  under  conditions  in  which  it  is  impossible  that  over-brainwork  can  have 
had  anything  to  do  with  the  supervention  of  the  meningitis.  In  many  cases 
there  is  the  history  of  a  fall  or  blow  on  the  head.  We  cannot  say  why 
the  tuberculous  process  should  in  one  case  attack  the  brain  and  in  other 
cases  the  peritoneum,  or  lungs,  or  spine.  The  bacilli  presumably  reach  the 
vessels  of  the  brain  via  the  blood  current. 

Symptoms  and  Course.  Premo7titory. — The  onset  is  insidious  and  the 
early  symptoms  are  ill-defined,  being  those  of  general  malaise  rather  than 
of  actual  disease.  In  most  cases  there  is  a  history  of  ill-health  for  several 
months,  perhaps  succeeding  an  attack  of  measles  or  whooping  cough,  during 
which  time  the  child  has  wasted  or  lost  flesh  and  become  flabby.  There 
may  have  been  cough,  dyspepsia,  constipation,  loss  of  appetite,  otitis,  en- 
largement of  glands,  or  more  or  less  feverishness,  especially  at  night  ;  such 
symptoms  are  not  in  any  way  distinctive,  and  are  often  the  result  of  a  chronic 
intestinal  or  gastric  catarrh,  yet,  if  there  is  a  family  history  which  suggests 
tubercle,  they  necessarily  excite  suspicion.  In  some  cases  definite  brain 
symptoms  precede  by  many  weeks  the  actual  attack  of  meningitis,  and  then 
perhaps  pass  away  or  remit  for  a  while.  Among  these  may  be  men- 
tioned headache,  squint,  a  staggering  gait,  an  unusual  tendency  to  fall,  a 
temporary  loss  of  control  over  the  sphincters.  The  late  Dr.  Oxley  recorded  a 
case  in  which  the  boy's  disposition  entirely  changed,  and  showed  a  constant 
tendency  to  bite  on  the  least  provocation  ;  often  there  is  extreme  irritability, 
which  is  all  the  more  suspicious  if  it  occurs  in  a  good-tempered  child.  Such 
symptoms  are  possibly  due  to  the  irritation  caused  by  the  presence  of  tubercles 
on  the  vessels  or  in  the  brain,  which  may  perhaps  precede  for  some  time  the 
attack  of  meningitis ;  or  it  is  quite  conceivable  that  a  temporary  congestion 
or  even  a  patch  of  meningitis  may  be  present. 

It  is  impossible  during  the  premonitory  stage  to  do  more  than  suspect 
the  onset  of  tuberculous  meningitis  or  tuberculosis  in  some  form  or  other  ;  in 
a  large  number  of  such  suspected  cases  recovery  gradually  takes  place  witli- 
out  any  definite  diagnosis  having  been  arrived  at ;  in  these  cases,  however, 
we  are  hardly  ever  warranted  in  assuming  that  our  treatment  has  been  the 
means  of  warding  off  an  attack,  and  we  maybe  left  in  ignorance  as  to  its  nature. 
In  some  cases,  especially  in  infants,  there  are  no  preliminary  symptoms  :  the 
infant,  while  in  apparent  health,  begins  to  vomit  and  gradually  becomes 
comatose,  or  almost  the  first  symptom  which  attracts  attention  may  be  a 
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hemiplegia.  In  such  cases  a  simple  meningitis  is  perhaps  suspected,  but  the 
'bost-mortem  usually  shows  it  to  be  tuberculous. 

The  premonitory  symptoms  gradually  pass  into  the  first  of  the  three 
stages  into  which  the  attacks  are  usually  divided — namely,  the  stage  of  excite- 
ment. At  the  commencement  of  this  stage  the  symptoms  may  be  chiefly 
gastric,  or  they  may  be  definitely  cerebral  from  the  first.  In  the  formef 
case  the  most  prominent,  and  indeed  sometimes  for  several  days  the  only 
symptom,  is  vomiting.  This  may  begin  after  a  meal  and  be  attributed  to 
some  improper  food,  but  it  continues  in  spite  of  the  most  careful  dieting,  is 
usually  accompanied  by  a  clean  tongue,  and,  while  aggravated  by  food,  often 
recurs,  with  much  retching  and  nausea,  when  the  stomach  is  empty.  Too 
much  stress  must  not  be  laid  on  the  character  of  the  vomiting,  and  perhaps 
for  a  few  days  a  doubt  may  be  entertained  as  to  its  true  nature,  whether  due 
to  cerebral  disease  or  gastric  irritation.  The  vomiting  of  meningitis  is  usually 
erratic,  coming  and  going  without  any  apparent  cause.  At  this  stage  the 
child  may  be  perfectly  intelligent,  and  no  direct  cerebral  symptoms  may 
be  present.  Constipation  usually  occurs  :  the  abdomen,  which  is  at  first 
rounded,  becomes  flabby,  and  later  retracted,  from  the  contraction  of  the 
intestinal  walls  which  takes  place.  Before  long,  other  symptoms,  more 
directly  pointing  to  the  head,  become  developed.  There  are  headache,  giddi- 
ness, great  irritability,  intolerance  of  light  and  noise.  The  child  likes  to  be 
nursed  by  its  mother,  lies  on  her  lap,  and  resists  the  interference  of  others. 
Its  temper  has  completely  changed  ;  it  is  feverish  and  extremely  irritable. 

The  symptoms  may  be  more  definitely  cerebral  from  the  first,  and  the 
vomiting  may  not  be  a  prominent  symptom.  The  child  complains  of  head- 
ache, which  is  often  intense  ;  there  is  giddiness  and  staggering  gait  ;  its 
sleep  is  disturbed  by  dreams,  or  it  wakes  up  with  a  shrill  cry  of  distress, 
often  of  a  piercing  character,  and  known  as  the  '  hydrocephalic  cry.'  The 
child  neglects  its  toys,  preferring  to  lie  quiet  and  undisturbed.  The  pulse  is 
usually  quickened,  the  temperature  raised  a  degree  or  two  at  night,  and  the 
tongue  becomes  coated  with  fur,  which  has  often  a  brown  or  yellowish  tinge. 
Remissions  are  apt  to  occur,  and  for  a  while  perhaps  the  little  patient  is 
again  himself,  bright  and  chatty,  and  ready  for  his  toys  ;  but  to  the  dis- 
appointment of  the  friends  the  old  symptoms  return  with  greater  intensity. 
So  far  the  symptoms  have  been  those  of  cerebral  excitement,  caused  in  all 
probability  by  the  inflammatory  congestion  of  the  pia  mater  which  is  present  • 
following  this,  comes  the  stage  in  which  eflfusion  is  taking  place  and  the 
brain  functions  become  more  and  more  effaced. 

The  second  stage,  often  called  the  stage  of  transition,  is  marked  by  the 
commencement  of  drowsiness.  The  child  becomes  more  and  more  dull  and 
heavy  ;  it  is  no  longer  found  on  its  mothei-'s  lap,  but  in  bed,  in  a  half-drowsv 
state.  It  hkes  to  he  quiet,  does  not  wish  to  be  disturbed,  and  if  roused  it 
answers  in  a  snappish  manner  and  then  curls  up  again  and  is  off  to  sleep 
The  vomiting  now  is  usually  less  urgent  or  perhaps  ceases  ;  the  abdomen  is 
retracted,  the  bowels  confined.  The  pulse  is  usually  slower  than  in  the 
earlier  stages,  and  is  frequently  irregular  and  hesitating.  Commencing  optic 
neuritis  may  be  observed,  but  the  child  in  this  stage  will  often  keep  its 
y^^dica  iy  closed,  so  that  observations  on  the  discs  are  rendered 
difficult.    The  edges  of  both  discs  appear  blurred  and  indistinct,  from  Jhe 
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presence  of  swelling  ;  the  veins  become  distended  and  tortuous,  but  the 
changes  are  never  so  marked  as  they  are  when  a  cerebral  tumour  is  present. 
The  intensely  congested  and  swollen  discs,  with  various  minute  hremorrhages 
so  often  seen  in  other  forms  of  cerebral  disease,  never  occur,  possibly  because 
there  is  not  sufficient  time  for  these  extreme  changes  to  develop.  Miliary 
tubercles  may  be  present  in  the  choroid,  but  these— as  far,  at  least,  as  our 
experience  goes—are  chiefly  present  in  cases  of  general  miliary  tuberculosis. 
Various  other  phenomena  are  apt  to  supervene,  such  as  convulsions,  muscular 
twitchings,  paralyses,  and  spastic  contraction  of  the  muscles  of  the  neck  and 
back,  less  often  of  the  limbs.  The  convulsions  may  be  general  and  bring 
about  a  fatal  result,  especially  in  young  children.  The  paralyses  may  involve 
the  muscles  of  the  eye,  face,  or  limbs  of  one  side.  Some  retraction  of  the 
head  may  take  place,  but  it  is  only  temporary,  and  not  a  marked  feature  in 
tuberculous  meningitis,  as  it  is  in  posterior  basal  meningitis.  There  is  often  a 
spasmodic  contraction  of  the  masseters,  so  that  the  child  grinds  its  teeth, 
making  a  peculiar  and  unpleasant  grating  sound.  There  is  apt  to  be  incon- 
tinence of  the  urine  and  faeces.  As  the  child  becomes  more  and  more  drowsy 
the  respirations  become  altered  in  character,  approaching  the  '  Cheyne- 


Fig.  104.— Tracmg  of  Movements  of  Chest  Walls  from  a  case  of  Meningitis,  showing 
'  Cheyne-Stokes'  respiration.    (After  Landois  and  .Stirling.) 


Stokes '  type— i.e.  the  respiratory  movements  become  shallower  and  shorter, 
until  they  cease  ;  then  a  distinct  pause  in  the  respirations  takes  place,  to  be 
followed  by  a  deep,  sighing  inspiration,  which  is  again  followed  by  a  series  of 
shallow  respiratory  movements,  or  the  pause  is  followed  first  by  shallow  then 
by  deeper  respirations,  as  in  fig.  104.  The  pause  in  deep  coma  may  last  for 
several  seconds  ;  we  have  once  or  twice  timed  an  interval  of  ten  seconds. 

From  a  condition  of  drowsiness  the  child  passes  into  the  third  stage,  or 
stage  of  coma.  It  can  no  longer  be  roused  or  recognise  its  friends  ;  the  con- 
junctivae become  insensible,  the  pupils  dilated  and  sluggish,  and  the  optic 
discs  can  be  examined  without  difficulty.  The  muscles  of  the  limbs  and 
abdomen  are  weak,  flabby,  and  toneless.  The  tongue  is  coated  with  a  thick 
brown  fur,  and  sordes  appear  on  the  teeth  and  black  crusts  on  the  lips.  The 
skin  is  harsh  and  dry,  and  the  wasting  extreme.  Excessive  secretion  takes 
place  from  the  coniunctivte,  so  that  the  eyes  are  smeared  with  mucus  or  pus. 
The  pulse  becomes  weak  and  rapid.  The  coma  is  usually  profound,  so  that 
the  child  cannot  be  roused  even  for  a  moment,  but  usually  the  power  of 
swallowing  is  retained  to  the  last.  In  this  miserable  condition  the  patient 
lasts  for  many  days,  perhaps  a  week,  and  even  after  it  appears  moribund 
slight  improvement  may  take  place.    The  total  duration  of  the  disease  is 
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usually  about  three  weeks,  but,  especially  in  young  children,  death  often 
takes  place  much  sooner. 

The  temperature  throughout  the  course  is  most  uncertain,  but  always  of 
an  irregular,  intermittent  type,  sometimes  varying  three  or  four  degrees 
during  the  twenty-four  hours  ;  at  other  times  the  flights  are  much  less 
■  marked.    The  temperature  is  of  course  modified  if  there  is  an  extensive 
j  tuberculous  process  in  progress  in  the  lungs  and  other  parts.  Hyperpyrexia 
j  is  not  uncommon  ;  in  one  case,  that  of  a  boy  3  years  of  age,  who  was  con- 
\  vulsed,  the  temperature  rose  to  108°  F.  (rectal  temperature)  shortly  before 
•  death.    The  post-mortem  showed  tuberculous  meningitis,  caseous  medias- 
j  tinal  glands,  and  some  miliary  tubercles  in  the  spleen  and  kidneys.  The 
t  lungs  were  free.    The  paralyses  which  are  apt  to  occur  are  seldom  marked, 
\  often  only  temporary,  being  rather  paresis  than  paralysis  ;  sometimes,  how- 
i  ever,  when  extensive  softening  takes  place  in  one  hemisphere  from  throm- 
bosis of  some  large  vessel,  the  paralysis  of  an  arm,  or  arm  and  leg,  may  be 
complete.    Anfesthesia  is  rarely,  if  ever,  present ;  hyperassthesia  is  not  un- 
i  common  in  the  early  stages,  but  more  as  a  part  of  a  general  irritability  than 
a  anything  else. 

'  Whilst  in  typical  attacks  the  various  stages  are  fairly  well  marked,  cases 
are  frequently  met  with  which  are  extremely  irregular,  the  typical  symptoms 
are  absent,  and  no  diagnosis  is  made  until  the  child  is  comatose  and  mori- 
.  bund.  In  such  cases  the  symptoms  may  be  indefinite  for  a  week  or  two, 
I  then  a  marked  improvement  takes  place,  which  gives  hopes  that  the 
diagnosis  of  meningitis  is  incorrect  ;  then  suddenly  convulsions  and  coma 
supervene  and  death  speedily  occurs.  The  fact  that  a  remission  of  many  of 
the  symptoms  may  take  place,  the  child  being  decidedly  improved  for  a 
while,  must  be  constantly  borne  in  mind.  In  other  cases  the  course  is  short 
and  sharp,  in  this  respect  resembling  some  cases  of  simple  meningitis. 
Thus,  for  instance,  a  boy  of  8  years,  who  came  of  a  tuberculous  family, 
attended  at  school  till  April  23,  though  for  the  last  few  days  he  had  not  felt 
well.  He  then  stayed  at  home  on  account  of  cough  and  weakness  ;  he 
began  to  vomit  on  May  3  ;  the  next  day  he  became  drowsy,  gradually  pass- 
ing into  coma,  and  died  on  May  8.  At  the  post-mortem  miliary  tubercles, 
with  some  pneumonia,  were  present  in  the  lungs  and  in  the  abdominal 
organs  ;  there  was  also  tuberculous  meningitis,  with  much  fluid  in  the  lateral 
ventricles  and  subarachnoid  space. 

In  infants  of  six  months,  the  symptoms  are  often  the  reverse  of  charac- 
teristic ;  the  infant  perhaps  vomits  food,  but  in  other  ways  appears  quite 
well,  and  the  vomiting  is  not  unnaturally  looked  upon  as  due  to  some  gastric 
irritation  ;  then  possibly  some  rigidity  of  the  muscles  of  the  neck  and  slight 
retraction  of  the  head  are  noticed,  and  it  gradually  passes  into  a  condition 
of  drowsiness  and  coma.  Muscular  twitchings  of  the  facial  muscles  or 
frequent  clonic  spasms  of  the  muscles  of  a  limb  or  arm  may  be  present  In 
other  cases  the  infant  appears  to  be  '  teething,'  there  is  some  slight  fever  and 
restlessness,  but  nothing  to  indicate  cerebral  disturbance  ;  then  suddenly 
convulsions  come  on  followed  by  hemiplegia,  and  perhaps  coma.  The  state 
of  the  fontanelle  is  often  a  help  in  diagnosis  in  doubtful  cases.  The  retrac- 
tion of  the  head  is  not  diagnostic,  it  occurs  in  cases  of  posterior  basal  menin- 
gitis, and  sometimes  is  the  resuU  of  reflex  irritation  from  the  pulmonary  and 
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abdominal  viscera.  It  occurs  also  in  otitis.  Posterior  basal  meningitis  (see 
p.  504)  is  a  commoner  disease  in  infants  under  six  months  than  tuberculous 
meningitis,  and  a  differential  diagnosis  in  the  early  stages  may  be  difficult. 

Prog-nosts.— As  soon  as  a  diagnosis  of  tuberculous  meningitis  is  made 
there  is  little  hope  of  recovery.  In  any  case  the  hope  must  be  rather  that 
our  diagnosis  is  wrong,  otherwise  we  cannot  expect  a  permanent  recovery  to 
take  place.  Yet  undoubtedly  the  meningitis  produced  by  the  presence  of 
tubercle  does  not  always  kill  at  once,  and,  moreover,  in  any  case,  there  is  the 
hope  that  the  meningitis  is  a  simple  one  without  the  presence  of  tubercle. 
We  have  seen  at  least  three  cases— in  which  there  was  good  evidence  to 

sh  ow  that  the  patients  were  suffering'  from  tuberculous  meningitis  recover 

for  a  time  and  die  subsequently  of  a  second  attack  or  of  a  general  tuber- 
culosis ;  one  of  these  cases  may  be  shortly  referred  to. 

Tuberculous  Meningitis.  Tetnp0raryJRec0very.~M3.ry  S.,  aged  6f  years,  was  quite 
well  till  a  month  or  two  before  admission  to  hospital,  when  several  '  cold  abscesses ' 
formed  on  her  legs  and  discharged.  Lately  she  has  had  headache,  been  giddy,  staggered 
in  her  gait,  and  rambled  at  night.  For  several  nights  after  admission  she  was  restless, 
and  screamed  with  pain  shooting  through  her  head  ;  an  internal  squint  was  noted  in  the 
left  eye  ;  she  was  fairly  sensible  in  the  daytime,  but  complained  of  headache,  and  frequently 
passed  her  motions  under  her  ;  there  was  occasional  vomiting.  She  was  treated  with  ice 
to  her  head  and  complete  rest  in  bed,  and  bromides.  There  was  sHght  optic  neuritis, 
which  gradually  subsided  during  her  stay.  She  gradually  improved,  and  was  discharged 
after  a  three  months'  stay,  apparently  quite  well.  She  was  readmitted  six  months  after 
with  undoubted  signs  of  meningitis,  and  died  after  a  fortnight's  illness.  The  post-mortem 
showed  miliary  tubercles  in  the  lungs,  cheesy  nodules  in  the  liver,  recent  tubercles  on  the 
vessels  at  the  base  of  the  brain,  and  recent  lymph  ;  there  was  also  very  distinct  fibrous 
tissue  at  the  base,  as  if  resulting  from  a  past  inflammation  ;  the  interpeduncular  space  was 
matted,  so  that  the  third  and  fourth  nerves  had  to  be  dissected  out  and  cleaned  of  fibrous 
tissue,  and  the  lobes  along  the  Sylvian  fissures  were  firmly  matted  together.  The  history 
of  the  case  and  the  post-mortem  appearance  made  it  clear  that  a  recovery  had  taken  place 
from  a  basal  meningitis  in  a  tuberculous  subject. 

A  permanent  recovery  from  an  attack  of  tuberculous  meningitis  means 
in  the  vast  majority  of  cases  a  recovery  from  a  general  tuberculosis — a  result 
which  is  improbable.  The  prognosis  becomes  bad  in  the  extreme  when  the 
patient  has  sunk  into  a  drowsy  condition  and  Cheyne-Stokes  respiration  is 
present,  though  several  days  may  elapse  before  the  end  comes. 

Diagnosis. — In  a  disease  which  begins  so  insidiously  and  assumes  such 
varied  forms  the  diagnosis  is  necessarily  difficult.  It  must  be  in  the  experi- 
ence of  most  to  have  made  mistakes  in  diagnosis,  in  suspecting  the  onset 
of  tuberculous  meningitis  when  the  patient  was  suffering  from  some  dyspepsia 
or  intestinal  catarrh,  and,  on  the  other  hand,  making  light  of  the  anxieties 
of  the  friends  when  subsequent  events  ihave  justified  their  fears.  As 
regards  diagnosis  in  the  early  stages  too  much  stress  must  not  be  laid  on 
irritability,  grinding  the  teeth  at  night,  loss  of  appetite,  wasting,  and  sleep- 
lessness, as  these  may  be  symptoms  of  a  perfectly  recoverable  disease.  On 
the  other  hand,  sickness,  giddiness,  frequent  stumbling,  staggering  gait, 
temporary  squint,  loss  of  power  of  the  sphincters,  even  though  these  remitted 
after  a  while,  would  justify  grave  suspicions.  They  may  indicate  the  presence 
of  tubercle  or  some  irritation  of  the  brain,  which  may  be  quickly  followed  by 
definite  symptoms  of  meningitis.    We  once  made  the  mistake  of  diagnosing 
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a  local  encephalitis  when  the  case  was  one  of  tuberculous  meningitis  with 
)ftening.    It  was  in  an  infant  of  6  months,  suddenly  seized  with  convul- 
sions and  hemiplegia..  t 

The  principal  errors  which  are  likely  to  be  made  may  be  summed  up  as 

follows  :  ... 

1.  Mistaking  the  vomiting  of  meningitis  for  simple  gastro-mtestmal  dis- 
turbance. This  is  a  very  common  mistake  in  the  early  stages  of  meningitis  ; 
the  vomiting  of  meningitis,  like  the  vomiting  of  gastric  catarrh,  usually 
follows  the  ingestion  of  food,  but  it  may  also  follow  any  movement  of  the 
patient  ;  it  may  occur  when  the  stomach  is  empty  and  the  tongue  clean. 
The  vomiting  of  a  gastric  disturbance  mostly  ceases  after  the  stomach  and 
bowels  have  been  unloaded,  while  a  cerebral  vomiting  is  continuous  in  spite 
of  treatment.  In  any  case  of  causeless  vomiting  in  a  child  a  careful  look- 
out must  be  kept  for  more  definite  brain  symptoms,  such  as  convulsions, 
dilated  sluggish  pupils,  and  retracted  abdomen.  A  hesitating  or  inter- 
mittent pulse  would  strongly  suggest  the  onset  of  meningitis.  The  past 
history  of  the  patient  is  often  important.  The  vomiting  and  the  convulsions 
present  at  times  during  dentition  may  be  a  source  of  difficulty. 

2.  The  mistake  may  be  made  of  attributing  to  meningitis  symptoms 
which  are  due  to  the  presence  of  some  febrile  disorder  or  reflex  irritation. 
A  child  cutting  his  teeth  may  be  irritable,  feverish,  drowsy,  and  may  start  in 
his  sleep,  simply  from  the  effects  of  dentition  or  from  undigested  or  improper 
food  in  his  alimentary  canal.  The  sudden  onset  of  fever  is  against  menin- 
gitis, as  also  is  evidence  of  dyspepsia,  such  as  flatulence  and  colic  ;  the 
condition  of  the  gums  should  be  carefully  examined.  A  few  days  would 
decide  the  diagnosis.  The  diagnosis  between  typhoid  and  meningitis  is 
not  usually  difficult,  that  between  typhoid  and  acute  miliary  tuberculosis 
being  often  much  more  so.  The  symptoms  presented  by  a  child  sickening 
for  typhoid  may  not  be  unlike  those  presented  in  the  early  stages  of  menin- 
gitis ;  vomiting,  however,  is  not  a  symptom  of  typhoid  :  the  fever  present 
and  the  condition  of  the  abdomen  would  usually  decide  the  diagnosis.  The 
possibility  of  a  simple  meningitis  occurring  in  the  course  of  typhoid  or 
pneumonia  must  be  borne  in  mind,  though  it  is  not  a  common  complication 
in  either  case. 

3.  At  the  end  of  certain  exhausting  diseases,  such  as  acute  diarrhoea, 
marasmus,  &c.,  in  infants,  cerebral  symptoms  due  to  arterial  anremia  of  the 
vessels  of  the  brain  are  apt  to  arise,  such  as  convulsions,  coma,  contracted 
pupils,  convergent  squint,  &c.  This  condition  has  been  called  '  false  hydro- 
cephalus.' The  history  of  the  case,  the  depressed  fontanelle,  the  almost 
pulseless  condition  of  the  infant,  and  the  rapid  onset  and  course  of  the 
'  false  hydrocephalus,'  would  usually  distinguish  it  from  meningitis. 

The  differential  diagnosis  between  tuberculous  and  non-tuberculous 
menmgitis  is  often  impossible.  A  family  history  of  tubercle  or  a  history  of 
the  individual  having  suffered  from  caseous  glands  or  other  tuberculous  mani- 
festations, or  having  recently  suffered  from  whooping  cough  or  measles, 
would  naturally  favour  a  diagnosis  of  the  tuberculous  variety,  as  would  also 
an  insidious  onset.  On  the  other  hand,  the  history  of  a  blow,  or  an  otitis, 
or  exposure  to  a  hot  sun,  and  a  stormy  onset,  would  favour  the  diagnosis  of 
the  non-tuberculous  form.    Lumbar  puncture  and  a  bacterial  examination 
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of  the  cerebro-spinal  fluid  may  afford  help  in  diagnosis,  but  as  a  bacterio- 
logical diagnosis  take§  time,  especially  if  inoculation  experiments  are  per- 
formed, it  is  evident  it  can  only  be  of  use  in  chronic  cases. 

Morbid  Anatomy.— The  bodies  of  those  who  have  died  of  tuberculous 
meningitis  are  usually  wasted  in  a  high  degree,  but  in  some  acute  cases  they 
may  be  fairly  nourished.  On  removing  the  skull-cap  and  exposing  the 
convex  surface  of  the  brain  the  veins  on  the  surface  will  be  found  to  be 
unusually  full  of  blood  ;  the  convolutions  are  flattened,  having  been  com- 
pressed by  the  distended  lateral  ventricles,  and  their  surfaces  are  dry 
and  sticky.  More  or  less  purulent-looking  lymph  is  present  :  it  may  be 
usually  seen  on  the  lateral,  less  often  on  the  convex,  surface.  On  examining 
the  base,  the  effusion  of  lymph  will  be  found  to  have  taken  place  much  more 
freely  than  on  the  convex  or  lateral  surfaces.  The  Sylvian  fissures  will  be 
seen  to  be  matted  with  lymph  ;  the  interpeduncular  space,  with  the  optic 
commissures  and  tracts,  the  third,  fourth,  and  eighth  nerves,  and  the  inferior 
surface  of  the  pons,  and  cerebellum,  will  be  found  in  the  same  condition. 
Lymph  may  generally  also  be  found  around  the  medulla  and  spinal  cord. 
An  examination  of  the  small  arterial  branches  will  show  that  they  are  studded 
with  minute  grey  or  yellowish  tubercles  ;  the  lumen  of  some  may  be  occluded 
with  thrombi. 

In  some  cases  hardly  any  lymph  will  be  found,  but  the  arachnoid  is 
opaque  and  there  is  more  or  less  effusion  of  cloudy  fluid  beneath  it,  while 
the  brain  substance  is  oedematous  and  watery. 

Important  changes  are  also  present  in  the  lateral  ventricles.  The  vessels 
forming  the  choroid  plexuses  and  velum  interpositum  are  studded  with 
tubercles  and  besmeared  with  lymph  ;  the  lateral  ventricles  are  distended 
with  fluid,  while  in  the  majority  of  cases  the  parts  around  the  corpus  callo- 
sum,  fornix,  and  optic  thalamus  have  undergone  white  softening  and  may 
be  washed  away  or  ragged  out  by  a  stream  of  water.  The  presence  of  fluid 
in  excess  in  the  lateral  ventricles  is  due  to  the  inflammatory  processes  going 
on  in  the  choroid  plexuses  ;  this  gives  rise  when  in  excess  to  dilatation  of 
the  ventricles,  softening  of  the  surrounding  parts,  and  flattening  of  the  con- 
vokitions.  It  was  these  mechanical  effects  which  so  struck  the  older 
observers  like  Whytt,  who  overlooked  the  presence  of  tubercles  as  the 
primary  cause,  and  saw  only  in  such  cases  an  '  acute  hydrocephalus '  or 
'  water  on  the  brain.'  What  further  justifies  these  older  observations  is  that 
in  some  cases  the  amount  of  lymph  is  very  small  and  tubercles  are  found 
with  difficulty,  while  there  is  much  subarachnoid  fluid  as  well  as  distension 
of  the  ventricles,  and  the  brain  substance  is  soft  and  edematous.  In  a  few 
cases  large  tracts  of  the  superficial  or  central  parts  of  the  brain  are  softened 
and  diffluent,  the  brain  substance  being  yellow  or  plum-coloured  from  the 
presence  of  extravasated  and  altered  blood,  effects  due  to  thrombosis  or 
some  disturbed  condition  of  the  circulation.  A  microscopical  examination 
of  hardened  portions  of  the  grey  matter  will  show  tubercles  and  effusion 
of  leucocytes  around  the  capillary  arteries  which  enter  the  surface  of  the 
brain. 

How  do  the  symptoms  during  life  correspond  with  the  appearances 
found  after  death  ?  The  older  writers  were  probably  correct  in  ascribing 
the  excitement  during  the  first  stage  to  the  inflammatory  engorgement  of 
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the  arterial  system  of  the  brain  ;  the  later  stages  of  drowsiness  and  coma 
to  the  effusion  of  fluid  into  the  lateral  ventricles,  which  gradually  compress 
the  surrounding  parts  and  interfere  with  their  blood  supply  ;  the  hemiplegia, 
paralysis  of  facial,  &c.,  to  the  softening  which  so  frequently  takes  place. 

Other  tuberculous  lesions  are  constantly  found  in  association  with  tuber- 
culous meningitis,  the  commonest  of  these  being  caseous  mediastinal  glands. 
The  lungs  also  are  rarely  free  from  tubercle. 

In  non-tuberculous  meningitis  the  distribution  of  the  lymph,  which  is 
often  purulent,  is  less  exclusively  basal,  more  often  being  found  over  the 
convex  surface  and  between  the  hemispheres  in  the  longitudinal  fissure.  In 
the  more  chronic  cases  the  base  of  the  brain  and  cerebellum  may  be  adherent 
to  the  skull,  and  much  fluid  may  be  present  in  the  lateral  ventricles. 

Treatment.— Th&  prophylactic  treatment  of  tuberculous  meningitis  is 
much  the  same  as  that  of  tuberculosis  generally.  All  children  who  are  so 
inclined  require  the  most  constant  care  in  all  the  relations  of  life.  Residence 
in  cities  must  be  prohibited,  and  country  or  seaside  life  insisted  upon.  A 
farmhouse  where  pure  milk  and  cream,  &c.,  may  be  had,  in  a  bracing  but 
not  too  bleak  situation,  may  be  selected  as  a  residence.  All  book  work 
should  be  stopped,  and  all  forms  of  excitement  be  strictly  prohibited.  The 
diet  should  be  carefully  regulated  ;  fats,  if  they  are  found  to  agree,  should 
be  taken  in  fair  quantities. 

The  child  should  be  warmly  clad  and  carefully  protected  from  changes 
of  weather.  The  bowels,  if  inclined  to  be  constipated,  should  be  carefully 
regulated  with  hyd.  c.  cret.  or  rhubarb  and  soda.  The  slightest  suspicion 
.  of  cerebral  symptoms  should  be  met  by  putting  the  child  to  bed  in  a  darkened 
room,  giving  a  calomel  purge,  and  an  exclusively  milk  diet,  with  free 
administration  of  bromides.  One  or  two  grains  of  calomel  with  some  sugar 
may  be  given,  and  some  saline,  such  as  a  quarter  or  half  a  seidlitz-powder, 
the  following  morning.  Five  to  ten  grains  of  bromide  of  potassium  should 
be  given  every  four  hours.  The  vomiting  is  best  treated  by  purging 
smartly,  and  giving  peptonised  milk  prepared  with  Benger's  peptonising 
powders,  or  whey  and  barley  water.  If  the  vomiting  is  persistent,  all  food 
must  be  stopped  by  the  mouth,  and  Brand's  extract,  or  peptonised  milk 
and  bromide,  given  by  means  of  an  enema.  Nothing  is  gained  by  con- 
tinuing to  purge  after  the  initial  dose  of  calomel  has  emptied  the  bowels 
thoroughly.  If  there  is  much  cerebral  excitement,  larger  doses  of  bromide 
may  be  given  with  the  tincture  or  succus  hyoscyami.  We  doubt  very  much 
if  blisters,  setons,  or  leeches  are  of  any  service  in  tuberculous  meningitis, 
though  in  simple  meningitis,  if  the  excitement  or  delirium  is  severe,  a  leech 
applied  to  the  temples  will  certainly  relieve.  Cold  to  the  head  is  of  un- 
doubted value  and  in  all  cases  should  be  applied,  an  ice-bag  of  india-rubber 
being  used  in  preference  to  any  other  form.  Leiter's  tubes  form  a  con- 
venient method  of  applying  cold  to  the  head,  and  they  can  be  used  where 
ice  cannot  be  obtained.  Mercury  given  freely  in  the  form  of  perchloride  is 
of  all  drugs  the  one  most  likely  to  be  of  service  in  simple  meningitis.  Iodide 
of  potassium  is  frequently  prescribed,  though  with  doubtful  advantage. 
Drainage  of  the  subarachnoid  space  in  cases  of  acute  tuberculous  meningitis 
has  been  carried  out  by  an  opening  made  eitker  in  the  lumbar  or  cervical 
spme,  or  by  trephining  the  occipital  bone.    Successful  cases  have  been 
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recorded,  but  we  have  no  personal  experience  of  the  method.  Operation,  if 
done  at  all,  should  be  performed  before  coma  sets  in.  We  doubt  the  value 
of  any  such  operation.  Lumbar  puncture  and  withdrawal  of  fluid  would  be 
preferable. 

ifon-tuberculous  Menlng-ltls.— While  tuberculous  meningitis  is  by 
far  the  commonest  form  met  with  during  early  life,  and  overshadows  all 
other  forms  by  its  importance,  yet  other  forms  are  also  met  with  which 
require  careful  consideration.  A  meningitis  occurs  at  times  in  association 
with  pneumonia,  summer  diarrhoea,  pyaemia,  otitis,  scarlet  fever,  and  some 
other  of  the  infectious  fevers.  Presumably  in  these  cases  it  is  infective  : 
there  is  a  transference  of  pneumococci  or  streptococci  or  other  organisms 
from  the  lungs,  intestinal  tract,  or  some  other  locality,  to  the  membranes  of 
the  brain,  and  inflammation  set  up.  One  form  of  meningitis,  or,  rather, 
cerebro-spinal  meningitis,  occurs  in  widespread  epidemics,  though  it  is 
comparatively  rare  in  this  country.  Another  form  which  is  also  due  to  the 
presence  of  a  specific  organism  mostly  affects  the  posterior  region  of  the 
base  of  the  brain.  Meningitis  in  some  instances  appears  to  be  due  to  ex- 
posure to  the  sun  ;  in  other  cases  it  follows  an  injury,  and  in  some  others  it 
is  idiopathic,  or,  in  other  words,  no  cause  can  be  assigned.  In  acute  cases 
it  is  mostly  purulent. 

Acute  Form. — In  some  cases,  both  in  infants  and  older  children,  the 
attack  may  run  a  very  acute  course,  death  from  convulsions  taking  place  in 
two  or  three  days.  The  acute  meningitis  in  some  of  these  cases  is  asso- 
ciated with  a  pleuro-pneumonia  or  peritonitis.  As  an  instance  of  rapid 
death  from  what  was  probably  an  acute  meningitis,  though  the  post-mortem 
examination  showed  no  effused  lymph,  the  following  case  may  be  taken  as 
an  example  : 

Acute  Meningitis.— BQSdxice  B.,  aged  5^  years,  was  a  healthy  child  till  six  months  ago, 
when  she  was  taken  with  pain  in  the  head,  fever,  and  vomiting,  but  recovered  in  a  day  or 
two.  Two  days  before  admission,  when  playing  in  the  street,  she  ran  in,  complaining  of 
pain  in  the  head,  and  vomited  ;  she  continued  to  vomit  constantly  for  two  days;  she  had 
a  fit  shortly  before  admission.  There  had  been  no  injury  to  the  head  ;  the  weather  was 
hot  at  the  time  (August).  On  admission  she  looked  ill,  her  face  having  an  expression  of 
anxiety  ;  two  hours  after  admission  she  was  convulsed  and  died.  Her  temperature  was 
not  taken.  At  the  post-mortem  all  the  organs  were  healthy,  the  capillaries  of  the  brain 
were  intensely  injected,  and  there  was  much  clear  fluid  in  the  lateral  ventricles ;  the 
arachnoid  membrane  was  somewhat  opaque. 

In  this  case  microscopical  examination  showed  that  the  capillaries  of  the 
meninges  and  grey  matter  of  the  brain  were  distended  and  gorged  with 
blood,  and,  though  it  cannot  be  certainly  assumed  that  this  congestion  was 
primary  and  inflammatory,  there  is  a  strong  probability  that  the  case  was 
one  of  acute  inflammatory  congestion  of  the  brain  and  membranes.  Similar 
cases  of  rapid  death  from  acute  hypersemia  of  the  brain  after  exposure  to  a 
hot  sun  are  recorded  by  Lewis  Smith  and  Soltman.  Henoch  mentions  a 
similar  case  in  a  girl  of  5  years,  the  attack  beginning  in  the  same  way 
with  headache  and  vomiting,  death  taking  place  within  forty-eight  hours, 
preceded  by  convulsions  and  coma.  At  the  post-mortem  a  purulent  exuda- 
tion was  present  on  the  convexity  and  at  the  base  of  the  brain. 
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In  the  following  case  meningitis  supervened  on  acute  diarrhoea  : 
Acute  EnteHtis,  Meningitis.-Knm^  B..  aged  3I  years,  was  seized  with  vomiting  and 
purging  (in  August) ;  the  next  day.  when  admitted,  she  was  in  semi-co  lapsed  conditK^n. 
A  few  Sours  afferwards  she  lapsed  into  unconsciousness.  She  was  delirious,  and  there 
were  muscular  twitchings.  Death  took  place  rather  suddenly  at  the  end  of  the  second  day 
of  the  illness.  At  the  post-mortem  the  pia  mater  was  found  intensely  congested,  the 
arachnoid  opaque,  the  Sylvian  fissures  were  glued  together  with  lymph  ;  there  were  no 
tubercles  ;  there  were  patches  of  congestion  in  the  intestines  and  commencing  pneumonia 
of  the  base  of  the  right  lung. 

These  extremely  acute  cases  are  exceptional,  and  a  doubt  may  often 
surround  the  diagnosis,  as  acute  meningitis  in  the  early  stages  may  with 
difficulty  be  distinguished  from  the  onset  of  some  zymotic  disease,  as  scarlet 
fever  or  influenza,  or  perhaps  more  likely  of  pneumonia  ;  and  if  the  course 
terminates  early  in  a  convulsion  it  may  be  impossible  even  at  the  post- 
mortem to  say  with  certainty  what  has  been  the  exact  nature  of  the  case. 
Death  from  a  convulsion,  accompanied  by  a  spasm  of  the  glottis,  gives 
rise  to  a  mechanical  engorgement  of  both  lungs  and  brain,  and  caution  is 
required  in  positively  asserting  that  an  early  meningitis  or  pneumonia  is 
present. 

In  the  majority  of  cases  acute  meningitis  runs  a  course  of  a  week  or  ten 
days,  the  symptoms  resembling  those  described  under  tuberculous  meningitis. 
There  may  be  a  history  of  an  injury,  or  of  a  past  otitis,  or  of  exposure  to  the 
sun,  or  there  is  an  empyema,  pleurisy,  or  erysipelas.  The  early  symptoms 
are  those  of  intense  headache,  with  injection  of  the  conjunctivae,  vomiting, 
delirium,  strabismus,  and  often  high  fever,  perhaps  as  high  as  103°  to  105°. 
Later,  the  pulse  becomes  slow  and  hesitating,  the  abdomen  is  retracted,  the 
cervical  muscles  are  rigid,  and  Cheyne-Stokes  respiration,  coma,  and  various 
paralyses  ensue.  At  the  post-mortem  a  more  or  less  intense,  perhaps  puru- 
lent, meningitis  is  found  affecting  the  convexity  and  base  of  the  brain. 
Pneumococci  or  other  organisms  are  present  in  the  lymph  or  inflammatory 
exudations. 

Xiatent  Form. — Meningitis,  like  peritonitis  and  pleurisy,  may  be  present 
without  giving  rise  to  any  very  definite  cerebral  symptoms  ;  this  is  especially 
so  when  it  occurs  secondarily,  and  the  symptoms  to  which  it  gives  rise  may 
be  overshadowed  by  the  primary  disease.  It  may  occur  in  association  with 
acute  pneumonia  or  peritonitis  or  acute  intestinal  catarrh,  without  its  pre- 
sence being  suspected,  partly  because  the  headache,  delirium,  and  fever  are 
naturally  attributed  to  the  more  obvious  disease  present,  and  there  is  neces- 
sarily a  difficulty  in  unravelling  the  complex  association  of  symptoms  and 
referring  each  to  its  cause.  In  some  few  instances  a  meningitis  may  exist 
without  there  being  any  cerebral  symptoms  whatever,  as  in  the  following 
case  : 

Purulent  Meningitis. — An  emaciated  child  (boy)  of  4  years  of  age,  who  had  recently 
suffered  from  whooping  cough,  was  admitted  to  hospital  with  some  dulness  at  the  base  of 
one  lung.  There  was  a  history  of  diarrhoea,  and  during  the  fortnight  preceding  his  death 
he  had  five  or  six  diarrhoeal  stools  daily.  There  was  a  hectic  temperature,  no  vomiting, 
headache,  or  optic  neuritis  ;  he  was  perfectly  intelligent,  and  died  apparently  of  exhaustion. 
It  was  supposed  that  there  was  general  tuberculosis.  At  the  post-mortem  the  lungs  were 
found  adherent  to  the  diaphragm ;  some  inspissated  pus  was  found  present  at  the  left 
base,  evidently  the  remains  of  a  small  empyema  ;  there  were  no  tubercles  anywhere. 
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suSL^'^Trr  ^'^^^  'l"'--^  -^t^T.  the  convex 

surface  of  the  brmn.  .and  the  vessels  in  the  transverse  fissure,  and  bathing  the  surfaces  of 
the  latcra  ventricles ;  the  base  of  the  i,rain  was  matted  with  lyn.ph.    There  wis  c  ea 
fluid  in  both  tympanic  cavities,  but  no  pus. 

It  is  in  wasted,  anx^mic  children  that  such  lesions  as  purulent  menin- 
symptoms"'^'  °'  "'^^  ^'^'^^  giving  rise  to  marked 

The  diagnosis  between  acute  meningitis  and  otitis  is  often  difficult,  and 
yet  It  IS  of  the  greatest  importance.  The  relation  between  the  two  conditions 
IS  somewhat  complex  :  a  meningitis  may  undoubtedly  arise  from  contiguity 
ot  diseased  bone  m  the  ear  or  acute  suppurative  otitis  ;  a  purulent  meningitis 
may  exist  with  suppuration  in  both  tympanic  cavities,  or  the  latter  cavities 
may  contain  cloudy  fluid  only,  under  circumstances  which  make  it  probable 
tfiat  the  meningitis  and  otitis  are  both  dependent  on  the  same  cause,  and  are 
not  related  as  cause  and  effect.  There  is  much  reason  to  believe  that  an 
acute  suppuration  m  the  middle  ear  may  closely  simulate  acute  meningitis 
and  there  is  little  doubt  that  they  have  often  been  mistaken  one  for  the 
other.  Cases  which  have  been  diagnosed  as  acute  meningitis  have  quickly 
recovered  after  a  discharge  of  pus  from  the  ear,  either  bursting  through  the 
tympanic  membrane  spontaneously  or  being  relieved  by  incision.  In  cases 
of  double  suppurative  otitis  there  maybe  intense  pain  in  the  head,  fever, 
delirium,  convulsions,  optic  neuritis,  and  deafness.  The  point  of  greatest 
diagnostic  importance  is  the  deafness  without  facial  paralysis;  for,  as 
Cowers  points  out,  meningitis  'never  gravely  injures  the  auditory  nerve 
without  the  adjacent  facial  nerves '  ;  nevertheless  the  diagnosis  between 
otitis  and  otitis  with  superadded  meningitis  is  exceedingly  difficult  and 
often  impossible.  In  any  doubtful  case  incision  of  the  membrana  tympani 
should  be  performed. 

Posterior  Basal  Meningritls. — Basal  meningitis  is  for  the  most  part 
tuberculous,  but  there  is  a  well-marked  non-tuberculous  form  which  is  limited 
pretty  much  to  the  neighbourhood  of  the  pons,  medulla  and  cerebellum, 
and  interpeduncular  space.   The  inflammation  is  subacute  or  chronic,  adhe- 
sions form  between  the  parts  gluing  them  together,  the  fourth  ventricle 
becomes  obliterated,  and  internal  hydrocephalus  takes  place  from  blocking 
of  the  aqueduct  of  Sylvius,  if  the  patient  lives  long  enough.    Infants  are 
usually  the  chief  sufferers,  but  older  children  are  sometimes  affected.  The 
most  prominent  symptom  is  cervical  opisthotonos  ;  this  varies  from  time  to 
time,  the  muscles  of  the  neck  being  sometimes  relaxed  ;  usually  they  are  so 
rigidly  and  completely  contracted  that  the  neck  is  bent  and  fixed  at  right 
angles  to  the  trunk.    The  rigidity  is  not  confined  to  the  cervical  muscles, 
but  the  muscles  of  the  back  and  lower  limbs  are  in  a  state  of  spasm,  so 
that  the  opisthotonos  is  general.    Vomiting  and  convulsions  are  often  pre- 
sent in  the  early  stages.    Drowsiness  and  fever  are  present,  and  later  coma. 
Squint  or  nystagmus  may  occur,  often  there  is  impaired  or  complete  loss  of 
vision  ;  optic  neuritis  is  absent.   The  bowels  are  often  loose  or  normal.  The 
abdomen  is  not  retracted  as  in  tuberculous  meningitis.    The  course  of  the 
disease  is  acute  or  chronic,  lasting  two  or  three  weeks  or  possibly  three  or 
four  months.    In  the  later  stages — that  is,  if  the  patient  survives — enlarge- 
ment of  the  head  takes  place,  as  the  result  of  an  internal  hydrocephalus 
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caused  by  the  adhesions  formed  at  the  base  of  the  brain.  There  may  be 
hyperpyrexia,  as  in  the  case  related  below,  before  death.  While  these  cases 
are  usually  fatal,  they  are  by  no  means  always  so.  As  we  have  said,  infants 
are  most  often  attacked,  but  we  have  seen  similar  cases  in  children  of 
3  or  4  years  of  age  which  have  ended  in  complete  recovery.  There 
has  been  hyperpyrexia,  drowsiness,  extreme  opisthotonos,  the  symptoms 
lasting  for  a  week  or  ten  days  and  then  gradually  disappearing.  Perhaps 
ten  per  cent,  of  these  cases  recover.  Amaurosis  is  frequently  left  with  dilated 
and  sluggish  or  it  may  be  normal  pupils,  recovery  taking  place  m  the 
course  of  some  months. 

As  already  stated,  the  post-mortem  findings  in  these  cases  include  lymph 
or  fibroid  adhesions,  according  to  the  stage  in  which  death  has  taken  place, 
matting  together  the  interpeduncular  space,  pons,  medulla,  base  of  the  cere- 
bellum, fourth  ventricle,  and  internal  hydrocephalus.  Dr.  G.  F.  Still  has 
shown  that  a  specific  organism  is  present  in  these  cases  ;  a  diplococcus, 
which  grows  readily  on  agar,  is  stained  by  methylene  blue,  but  not  by 
Gram's  method.  It  differs  in  many  respects  from  the  pneumococcus  and 
the  diplococcus  of  cerebro-spinal  meningitis.  It  is  possible  the  diplococci 
gain  entrance  from  the  mucous  membrane  of  the  naso-pharynx  to  the  base 
of  the  brain.  The  diagnosis  in  the  early  stages  may  be  difficult.  In 
pneumonia  there  is  sometimes  retraction  of  the  head,  and  also  in  tetany. 
Continued  and  well-marked  retraction  of  the  head  with  vomiting  occurring 
in  an  infant  is  diagnostic  of  posterior  basal  meningitis. 

The  following  case  may  be  taken  as  an  instance  : 

Basal  Meningitis,  Hydrocephalus. — E.  P.,  aged  7  months  ;  no  history  of  syphilis.  At 
six  weeks  of  age  had  an  attack  during  which  he  was  always  crying  and  throwing  his  head 
back.  A  month  ago  he  became  drowsy  and  dull,  and  had  twitchings  of  right  arm  and  leg. 
He  is  unable  to  see.  Admitted  June  13.  Constant  vomiting  ;  abdomen  retracted  ;  limbs 
rigid  ;  toes  point ;  fingers  are  flexed.  From  June  13  to  June  25,  \vhen  he  died,  he  was 
comatose ;  there  was  remarkable  hyperpyrexia ;  the  temperature  rising  on  succeeding 
days  to  106°  F. ,  108 -6°,  107°,  107 '4°  and  107-8°  before  death.  Post-mortem  showed  lymph 
mostly  confined  to  the  interpeduncular  space,  pons,  and  base  of  cerebellum.  Both  ven- 
tricles contained  fluid  and  lymph  ;  cortex  thinned  to  about  i  inch  in  thickness  from  internal 
pressure. 

A  subacute  basal  meningitis  may  occur  in  older  children,  and  recovery 
from  such  attacks  apparently  takes  place.  Thus  in  a  case  of  our  own — that 
of  a  boy  who  died  suddenly,  in  apparent  health,  and  on  whom  a  coroner's 
inquest  was  held — an  acute  hydrocephalus  was  present,  with  some  adhesions 
between  the  base  of  the  brain  and  the  skull,  apparently  the  remains  of  a 
meningitis  from  which  there  was  a  history  of  the  boy  having  suffered  some 
months  before. 

As  an  example  of  a  simple  subacute  meningitis  following  an  injury,  the 
following  case  of  Dr.  Hutton's  may  be  given  : 

Basal  Meningitis,  Hydrocephalus.— \\\\\v^m  C,  aged  8  years,  fell  into  a  cellar,  striking 
the  back  of  his  head,  some  three  months  before  admission.  He  vomited  off  and  on  for 
a  day  or  two,  but  did  not  lie  up  ;  he  suffered  from  pain  in  the  back  of  his  head  almost 
constantly  after  the  fall.  He  was  admitted  with  squint  and  pupils  of  unequal  size ;  he 
had  convulsions,  optic  neuritis,  and  lapsed  into  a  semi-comatose  state  with  Cheyne-Stokes 
respiration.  He  died  twenty-four  days  after  admission.  At  the  post-morte>n  the  dura  mater 
was  found  thickened  and  congested,  there  was  much  IjTiiph  at  the  base  and  between  the 
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hemispheres  and  also  between  the  latter  and  the  cerebellun,  ;  the  lateral  ventricles  were 
much  dilated  and  distended  with  serum.    There  were  no  tubercles  anywhere 

The  following  case  illustrates  the  association  of  subacute  meningitis  and 
hydrocephalus  with  pneumonia  : 

Basal  Me?nngi.tis,  Hydrocephalus,  Chro?tic  Pneumonia.— \i.  \  R,  aged  c  years  was 
always  a  healthy  girl  till  seven  weeks  before  admission,  when  she  had  an  attack  of  feverish- 
ness  and  vom.tmg  ;  she  has  vomited  more  or  less  ever  since;  she  has  also  been  losing 
Hesh.  On  admission  she  was  drowsy  and  irritable  ;  screaming  with  a  shrill  cry  when 
disturbed  ;  the  head  was  thrown  back,  the  neck  retracted  ;  there  was  no  optic  neuritis  A 
few  days  after  she  had  two  fits.  She  continued  to  vomit  at  frequent  intervals  There  was 
much  rigidity  of  the  muscles  of  the  neck,  with  the  head  thrown  back  ;  the  hands  and  arms 
remained  normal,  while  the  hips  and  knees  were  flexed  and  the  abdomen  retracted 
Later  she  suffered  from  double  pneumonia  at  the  bases,  she  wasted  more  and  more 
gradually  became  unconscious,  and  died  ten  or  eleven  weeks  from  the  commencement  of 
her  illness.  An  examination  of  the  brain  showed  that  the  Sylvian  fissures  were  matted 
together  with  fibroid  adhesions  ;  similar  adhesions  were  present  in  the  interpeduncular 
space  and  surrounding  the  third  and  fourth  nerves ;  fibroid  adhesions  were  also  present 
on  the  upper  surface  of  the  cerebellum.  The  lateral  ventricles  were  much  dilated  and 
distended  with  fluid ;  there  had  also  been  an  inflammatory  condition  of  their  lining 
membrane,  with  exudation  of  fibrin.  There  was  no  tubercle  anywhere  ;  there  was  a 
double  pneumonia  becoming  caseous. 

It  is  uncertain  if  the  last  three  cases  related  were  not  examples  of  the 
posterior  basal  meningitis  of  infants  just  described— at  any  rate,  were  not 
caused  by  the  same  micro-organism.  Our  knowledge  is  still  imperfect 
respecting  the  bacteriology  of  meningitis. 

Epidemic  Cerebro-spinal  IMCenlng'itis. — Meningitis  occurs  in  some 
countries  in  epidemics,  and  is  usually  accompanied  by  inflammation  of  the 
membranes  of  the  cord  ;  sporadic  cases,  however,  occur.    Limited  outbreaks 
have  occurred  in  Dublin  and  Glasgow,  but  such  are  rare  in  this  country. 
Both  adults  and  children  are  attacked.    The  symptoms  of  cerebro-spinal 
meningitis  in  infants  closely  resemble  those  of  simple  meningitis,  but 
usually  there  is  more  marked  rigidity  of  the  cervical  muscles  and  muscles  of 
the  spine,  the  legs  may  be  rigid  and  drawn  up,  and  there  may  be  more  or 
less  rigidity  about  the  muscles  of  the  arm  and  forearm.    Sometimes  there 
is  opisthotonos  resembling  tetanus.    In  older  children  pain  in  the  back  and 
limbs  may  be  complained  of,  being  more  especially  referred  to  the  back  of 
the  neck  or  sacrum  ;  sharp  shooting  pains  may  be  complained  of  in  the 
limbs.    There  may  also  be  general  hyperassthesia.    In  the  epidemic  form 
purpura  and  herpetic  eruptions  are  common.     Pneumonia  is  a  common 
complication.    Weichselbaum  has  described  a  diplococcus,  the  D.  intercellu- 
laris,  which  he  believes  to  be  the  specific  cause  of  epidemic  cerebro-spinal 
meningitis.     The  diagnosis  between  cerebral  meningitis  and  a  cerebro- 
spinal meningitis  in  infants  is  very  difficult,  often  impossible,  as  it  is  difficult 
to  localise  pain  and  to  arrive  at  a  conclusion  as  regards  a  general  hyper- 
cESthesia.    Retraction  of  the  head  and  more  or  less  rigidity  in  the  limbs  may 
be  present  in  both,  but  they  are  most  marked  when  the  spinal  meninges  are 
affected.    Both  tetanus  and  tetany  may  be  mistaken  for  the  disease  ;  in  the 
former  there  is  marked  trismus  before  the  onset  of  the  opisthotonos,  and  the 
temperature  is  normal  or  only  slightly  raised  ;  and  in  tlie  latter  the  pcciiliar 
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spasm  of  the  muscles  of  the  hands  and  feet,  and  normal  temperature,  suffice 
to  distinguish  the  two  diseases.  Blindness  may  result  from  optic  neuritis, 
and  deafness  from  inflammation  of  the  auditory  nerve.  The  child  may 
recover  its  health  completely,  but  is  blind  and  deaf.  Hydrocephalus  may 
also  take  place.    The  child  may  suffer  from  imbecility.  .... 

Treatjnent.—TYit  treatment  of  cases  of  non-tuberculous  meningitis  is 
very  much  the  same  as  that  already  given.  Unfortunately  medicines  can 
do  but  little.  In  the  more  chronic  cases,  blisters  and  iodide  of  potassium  m 
large  doses  are  worth  trying.  Ergot  has  also  been  given.  Morphia,  chloral, 
bromide  may  be  necessary  to  relieve  pain  and  sleeplessness. 


Chronic  Meningo-encepbalitls.  Pachymeningitis 

Chronic  Meningitis.— A  chronic  inflammatory  process,  affecting  more 
especially  the  convex  surface  of  the  brain,  occurs  occasionally  during 
infancy,  apparently  also  during  intra-uterine  life.  In  such  cases  the 
surface  of  the  brain  becomes  adherent  to  the  dura  mater,  a  thickening  of 
the  membranes  taking  place  re- 
sembling the  pachymeningitis  of 
adults.  A  membranous  exudation 
may  be  thrown  out,  and  blood  may 
be  effused.  Carr  has  recorded  '  a 
case  of  this  sort  in  an  undoubted 
syphilitic  child  of  19  months.  It 
had  suffered  from  repeated  con- 
vulsions and  was  idiotic.  At  the 
post-mortem  there  was  no  hydro- 
cephalus, the  dura  mater  was  lined 
by  a  membrane  of  a  gelatinous 
appearance,  the  same  gelatinous 
material  covered  the  cortex  and 
base.  The  brain  weighed  18  oz., 
there  were  some  areas  of  sclerosis  bordering  on  the  fissure  of  Sylvius.  Such 
a  condition  may  be  associated  with  a  chronic  hydrocephalus.  The  symptoms 
present  are  frequently  not  distinctive,  or  they  may  be  simply  those  of  chronic 
hydrocephalus  ;  there  may  be  defective  intelligence  or  idiocy,  probably  also 
convulsions  ;  retraction  of  the  head  and  rigidity  and  flexion  of  the  limbs  are 
likely  to  be  present  if  the  child  lives  any  length  of  time.  The  etiology  of 
such  cases  is  doubtful  ;  they  are  always  suggestive  of  hereditary  syphilis. 
As  chronic  hydrocephalus  is  often  associated  with  the  meningitis,  a  diagnosis 
of  hydrocephalus  is  probably  all  that  can  be  made  during  life. 

A  meningitis  during  intra-uterine  life,  by  interfering  with  the  growth  and 
development  of  the  brain,  may  produce  various  results,  such  as  hydrocephalus, 
sclerosis,  or  an  abnormally  small  brain.  Thus  in  a  case  -  of  Sir  T.  Barlow's, 
in  an  infant  dying  at  7  weeks  of  age,  the  head  measured  only  io|  inches 
round,  and  the  brain  weighed  only  9  drachms  ;  the  convolutions  were 
hardly  recognisable  over  the  greater  part  of  the  convexity,  and  the  pia 


Fig.  105. — Microcephalic  infant.  Syphilitic  infant 
4  weeks  old.  (See  case.)  From  a  photograph 
hy  Mr.  J.  Hepworth. 


'  Lancet,  January  1895,  p.  154. 


^  Path.  Trans,  vol.  .\x.\viii.  p.  8. 
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mater  and  cortex  beneath  it  were  invaded  with  calcareous  plates  •  the 
choroid  plexuses  of  the  lateral  ventricles  were  also  partially  calcified '  In 
this  case  there  seems  to  have  been  an  intra-uterine  meningitis,  followed  by 
calcification  of  the  effused  lymph  and  some  atrophy  of  the  subjacent  brain 
tissue.  In  the  following  case  there  had  been  apparently  a  meningo- 
encephalitis occurring  during  fatal  life  giving  rise  to  sclerosis ;  the  infant 
was  syphilitic. 

The  father  of  the  infant  suffered  from  sore  throat,  rash,  and  serpiginous  ulceration  of 
his  legs  The  mother,  when  pregnant,  suffered  from  sore  throat,  and  has  had  a  squamous 
syphtlide  on  her  face  ;  an  infant  born  subsequently  to  the  patient  suffered  from  coryzaand 
eclampsia.     The  infant  was  first  seen  when  2  weeks  old  :  it  was  microcephalic,  its  head 


Fig.  106. — Brain  of  a  Syphilitic  Infant  (fig.  105),  showing  irregular  nodulation  of 
surface  from  meningo-encephalitis.    From  a  photograph  by  Mr.  J.  Hepworth. 

measuring  lOg  inches  in  circumference  (see  fig.  105),  it  suffered  from  coryza  and  eclampsia. 
It  was  idiotic,  being  unable  to  recognise  anything.  The  fits  continued,  both  arms  and  legs 
became  paretic  and  later  spastic.  It  died  at  5  months  of  age.  The  brain  weighed  3^  oz. 
(after  having  been  in  weak  spirit).  There  was  excess  of  subarachnoid  fluid,  the  arachnoid 
was  milky,  there  was  no  recent  lymph,  but  at  the  base  of  the  brain  there  was  some  yellow 
detritus.  The  convolutions  in  the  Sylvian  fissure  and  neighbourhood  had  mostly  disap- 
peared, the  surface  of  the  brain  being  irregular  and  nodular.  There  was  a  depressed  scar- 
ring over  both  fi^ontal  lobes  (see  fig.  106).  There  had  been  a  meningitis  of  the  choroid 
plexus  and  hydrocephalus.    No  endarteritis  was  found. 

In  the  following  case,  which  lived  to  be  20  months  old,  the  sclerosis  on 
the  surface  of  the  brain  was  well  marked  : 

Fcetal  Meningo-encephalitis.— K  child  who  died  at  the  age  of  20  months  had  been  a 
complete  idiot  from  his  birth,  and  had  suffered  from  convulsions  ;  he  was  blind  and  deaf; 
the  legs  and  arms  were  drawn  up  and  stiff.  At  the  post-mortem  the  brain  was  found  hard 
and  shrunken  over  the  convex  surface  ;  the  convolutions  had  completely  disappeared,  the 
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surface  being  simply  grooved  by  the  vessels  and  granular  l.ke  a  '  cirrhosed  hver ;  at  the 
base  and  median  surfaces  the  convolutions  were  fairly  well  marked  (see  fig.  107).  The 
pia  mater  consisted  of  many  tortuous  vessels,  which  could  be  dissected  off.  On  vertical 
section  it  was  seen  that  the  grey  matter  and  white  matter  also  were  hard  and  shrunken , 
and  hardly  distinguishable  from  one  another.  Microscopical  examination  showed  an 
increase  of  connective  tissue  and  an  absence  of  nerve  elements.  There  was  descending 
degeneration,  or  rather  perhaps  failure  of  development  in  the  pyamidal  tracts  of  the 
pons  and  cord. 

Endarteritis.  Softening.— An  acute  arteritis  in  rare  instances  occurs 
in  infants  a  few  months  old  who  are  tl^e  subjects  of  congenital  syphilis. 
Such  cases  have  been  recorded  by  Sir  T.  Barlow,  Chiari,  and  Heubner. 

In  infants,  the  principal  symptoms  are  convulsions,  in  the  form  of 
muscular  twitchings  of  an  arm  or  leg,  followed  by  paresis  and  contractures. 
The  infant  gradually  becomes  idiotic.  The  chief  changes  are  in  the  arteries 
as  described  by  Heubner :  there  is  a  thickening  of  the  internal  coat,  the 
nuclei  between  the  endothelium  and  the  fenestrated  membrane  becoming 


Fig.  107.— Sclerosis  of  Brain.  From  boy  of  20  months.  The  convolutions  have  dis- 
appeared, the  surface  of  the  brain  resembling  a  hob-nail  liver  (probably  syphilitic).  The 
openings  which  transmitted  the  meningo-cephalic  vessels  appear  as  black  points. 

increased  in  number,  to  be  followed  by  fatty  changes  ;  thrombosis  takes 
place  at  the  seat  of  the  inflammatory  changes.  Softening  of  the  brain 
follows  over  the  area  supplied  by  the  blocked  arteries.  The  following  case 
illustrates  this  : 

Syphilitic  Arteritis.  Softetiing. — Infant  first  seen  at  3  months  of  age,  when  suffering 
from  coryza  and  a  well-marked  rash.  A  month  later  the  epiphyses  of  the  lower  end  of 
the  tibia  and  fibula,  also  the  lower  ends  of  the  radius  and  ulna,  were  swollen  and  tender 
(fig.  102  was  drawn  from  this  case)  When  7  months  old  he  began  to  suffer  from  con- 
vulsions, mostly  left-sided  at  first ;  later  the  convulsive  movements  became  general.  In  the 
course  of  a  few  months  the  left  arm  and  leg,  which  were  more  or  less  paralysed,  began  to 
draw  up  and  become  more  or  less  rigid ;  the  elbow  was  bent  at  right  angles,  the  arm  pro- 
nated,  and  the  fingers  Hexed  ;  still  later  the  right  arm  became  similarly  affected  ;  the  child 
gradually  became  idiotic,  and  died  when  14  months  old.  It  was  under  mercurial  treatment 
from  3  months  of  age.  At  the  post-mortem  the  arachnoid  was  of  a  milky  colour,  and 
there  was  an  excess  of  subarachnoid  fluid ;  there  was  no  effused  lymph  or  meningitis. 
The  superficial  layer  of  the  grey  matter  on  the  convex  surface  of  both  hemispheres, 
especially  the  right,  was  softened  and  could  be  readily  scraped  away  ;  the  superficial 
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layer  of  the  caudate  nucleus  and  the  optic  thalamus  were  in  the  same  condition  of  softeni  nsi 
Microscopically,  the  grey  matter  showed  extensive  fatty  degeneration  ;  the  minute  arteries 
were  extensively  blocked  with  old  thrombi,  their  inner  coats  being  thici<ened  and  their 
nuclei  increased  in  number.    The  large  arteries  were  normal,"  as  far  as  could  be  made  out 
1  here  seems  to  have  been  an  extensive  syphilitic  arteritis  of  the  small  meningo-encephalic 
arteries,  thrombosis,  and  secondary  softening  of  the  superficial  grey  matter. 

Pachymenlngritis,  with  thickening  of  the  dura  mater  and  adhesions 
to  the  brain  and  skull,  and  wasted  convolutions  of  the  brain  and  endarteritis 
is  found  in  cases  of  syphilitic  dementia.  The  paresis  and  dementia  com- 
nience  shortly  before  puberty  ;  there  is  usually  more  or  less  blindness  from 
disseminated  choroiditis  and  deafness.  The  course  is  very  chronic.  (See 
Juvenile  General  Paralysis.) 

Hydrocephalus 

Acute  Hydrocephalus  occurs  only  in  association  with  an  acute 
meningitis.  In  the  majority  of  cases  of  acute  meningitis,  whether  tuberculous 
or  simple,  there  is  an  excess  of  fluid  in  the  lateral  ventricles,  the  result  of  an 
mtra-ventficular  meningitis,  and  a  consequent  excessive  exudation  from  the 
vessels  of  the  choroid  plexus.  In  exceptional  cases  the  meningitis  is  con- 
fined to  the  ventricles. 

Chronic  Hydrocephalus. — The  accumulation  of  an  excess  of  fluid  in 
the  ventricles  of  the  brain  is  by  no  means  an  uncommon  condition  in  infants 
and  children,  (i)  It  may  be  congenital,  the  accumulation  taking  place  before 
birth,  and  it  may  give  rise  to  difflculty  in  the  extraction  of  the  head.  (2)  It 
may  follow  meningitis,  especially  post  basal  meningitis.  (3)  It  may  arise 
without  any  apparent  cause.  (4)  It  may  be  the  result  of  a  tumour,  as  for 
instance  a  tumour  of  the  cerebellum,  compressing  the  veins  of  Galen,  and  in 
other  ways  interfering  with  the  circulation. 

Ante-natal  hydrocephalus  is  generally  due  to  an  embryological  arrest  of 
development.  In  some  instances  it  occurs  in  several  successive  pregnancies, 
and  is  associated  with  other  deformities,  such  as  spina  bifida,  cephalocele, 
club-feet,  hare-lip,  and  cleft  palate  (Ballantyne). 

In  the  majority  of  cases  the  child  is  born  healthy,  and  the  enlargement 
of  the  head  is  first  noticed  when  the  infant  is  a  few  weeks  to  a  few  months 
old  ;  usually  no  cause  can  be  assigned,  but  some  of  the  cases  are  syphilitic, 
and  it  is  not  improbable  that  syphilis  plays  an  important  part  in  the  pro- 
duction of  hydrocephalus.    Enlargement  of  the  head  is  preceded  in  a  few 
cases  by  distinct  cerebral  symptoms,  as  convulsions,  fever,  drowsiness,  and 
retraction  of  the  head,  so  as  to  suggest  the  probability  of  the  meningitis 
being  local   rather  than   general.     As    the   fluid  accumulates   in  the 
ventricles  the  head  enlarges,  the  bones  forming  the  vault  of  the  cranium 
become  thinned  and  open  out,  so  that  the  fontanelles  are  enlarged  and  the 
edges  of  the  bones  at  the  sutures  are  separated  from  one  another  (see  fig.  108). 
The  fontanelles  are  bulged  and  have  a  fluctuating  feel  ;  the  occipital  and 
parietal  bones  may  be  so  thin  that  moderate  pressure  with  the  finger  is  suffi- 
cient to  bulge  them  in.    The  cranium  assumes  a  spherical  form,  and  its 
increased  size  contrasts  with  the  child's  face,  which  may  be  thin  and  sunken, 
giving  the  child  a  characteristic  appearance.    The  forehead  is  rounded, 
and  projects  so  as  to  overhang  the  face  ;  the  parietal  and  occipital  bones 
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assume  a  similar  shape,  so  that  the  head  has  a  globular  or  rounded  form. 
There  may  be  nystagmus.  The  general  rounded  contour  is  broken  by  the 
prominence  of  the  frontal  and  parietal  eminences  ;  at  these  spots  the  bone 
is  thick  and  solid,  and  consequently  cannot  be  bulged  out  like  the  thinner 
bone  elsewhere.  The  skin  of  the  forehead  and  scalp  is  thin  and  shmy  from 
being  stretched,  and  the  cutaneous  veins  are  distended,  especially  when  the 
infant  cries  ;  the  eyes  project  :  their  axes  may  be  divergent,  and  there  may 
be  difficulty  in  closing  the  eyelids.  The  infant  cannot  raise  its  head,  and  if 
propped  up  the  head  rolls  over  in  a  helpless  sort  of  way.  The  condition  of 
the  intellect  varies  considerably  ;  in  the  majority  of  cases,  where  the  hydro- 
cephalus is  moderate  in  degree,  the  intellectual  powers  are  surprisingly  good 


Fig.  108. — Outline  of  Head  in  Chronic  Hydrocephalus. 

b,  b,  parietal  bones. 


rt,  a,  frontal  bones 


when  it  is  considered  what  amount  of  compression  and  flattening  out  the 
grey  matter  on  the  surface  of  the  brain  is  exposed  to  by  the  accumulation  of 
fluid  in  the  lateral  ventricles.  In  extreme  cases  there  is  certain  to  be  marked 
intellectual  defect,  perhaps  amounting  to  idiocy.  The  limbs  are  mostly 
paretic,  and  the  lower  extremities  especially  are  rigid,  and  flexed  upon  the 
abdomen  ;  permanent  contractures  are  apt  to  follow,  a  result  probably  due 
to  compression  of  the  pons.  Atrophy  of  the  optic  nerves  may  take  place 
from  compression  or  stretching  of  the  optic  tracts  or  commissure.  The 
course  of  the  disease  is  usually  chronic,  and  infants  will  live  for  months  or 
even  years,  but  ordinarily  they  gradually  waste  and  die.    The  child  shown 
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in  fig.  109,  who  was  6f  years  of  age,  had  suffered  from  chronic  hydrocephalus 
since  three  months  old  ;  he  was  well  nourished  ;  his  head  measured 
3ii  inches  in  circumference  ;  he  was  a  complete  idiot.  The  legs  were  bent 
at  the  knee  and  flexed  on  the  abdomen,  but  the  spasm  of  the  muscle  varied 
from  time  to  time  ;  the  hands  were  kept  closed,  and  the  elbows  were  flexed 
and  more  or  less  rigid.  We  have  known  recovery  to  take  place  even  after 
rigidity  of  the  legs  has  come  on. 

In  older  children,  when  the  disease  comes  on  after  the  closure  of  the  fon- 
tanelles,  the  head  enlarges  more  gradually,  thinning  the  bones  and  even  open- 
ing up  the  fontanelles  and  sutures  ;  in  these  cases  the  hydrocephalus  is  mostly 
due  to  a  cerebellar  tumour  ;  blindness  and  imbecility  gradually  supervene. 

Diagnosis.— is  not  difficult  when  the  disease  is  well  advanced  ; 
difficulty,  however,  occurs  in  the  early  stages  when  the  accumulation  of  fluid 
is  small,  and  when  hydrocephalus  may  be  mistaken  for  a  rickety  skull,  or 
simply  a  large  head  without  distension  of  the  lateral  ventricles  such  as  occurs 
in  rickets.    The  friends  of  patients  often  ask  whether  a  child  who  has  a  large 

head  has  '  water  on  the  brain.'  A 
diagnosis  can  only  be  made  when 
the  head  enlarges  under  observa- 
tion, the  bones  becoming  thinned, 
the  fontanelles  bulged  and  fluc- 
tuating ;  the  globular  shape  which 
it  assumes  distinguishes  it  from  the 
misshapen  head  of  a  typical  case  of 
rickets  with  the  prominent  emi- 
nences, flattened  vertex,  and  thick 
edges  of  the  bones.  In  the  simply 
enlarged  head,  from  the  presence 
of  an  abnormally  enlarged  brain, 
there  is  no  opening  out  and  bulging 
at  the  fontanelles,  nor  usually  any 
evidence  of  a  thin  skull. 

Morbid  A7iatomy.  —  In  those 
cases  in  which  the  excessive  quan- 
tity of  fluid  in  the  ventricles  is 
caused  by  a  cerebellar  tumour  the 
mechanism  is  tolerably  clear,  for 
any  stretching  of  the  tentorium 
cerebelli  must  compress  the  sti-aight  sinus  which  runs  along  at  the  base 
of  the  falx  cerebri,  and  consequently  check  the  onward  flow  of  blood  in  the 
veins  of  Galen  and  inferior  longitudinal  sinus.  As  the  veins  of  Galen 
return  the  blood  of  the  choroid  plexus,  it  is  easy  to  understand  how  a 
chronic  hydrocephalus  may  be  thus  produced.  In  these  cases  the  lateral 
ventricles  are  distended  with  a  clear  fluid  of  low  specific  gravity,  the  third 
and  fourth  ventricles  join  in  the  dilatation,  and  the  iter  is  also  enlarged.  In 
another  class  of  case  which  occurs  after  a  basal  meningitis  (see  p.  504),  it  is 
clear  that  the  adhesions  which  form  in  the  neighbourhood  of  the  fourth 
ventricle  have  the  effect  of  sealing  up  the  communication  between  the 
lateral  ventricles  and  the  subdural  space  by  closing  the  aqueduct  of  Sylvius 
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and  transverse  fissure.  There  is  no  escape  for  the  fluid  secreted  in  the 
lateral  ventricles,  and  it  is  consequently  ponded  up  and  gradually  distends 
the  ventricles  as  it  increases.  In  the  cases  which  form  the  majority,  i.e. 
where  no  tumour  is  present,  and  no  evidence  of  a  past  or  present  meningitis, 
the  mechanism  of  the  hydrocephalus  is  by  no  means  clear.  In  these 
the  lateral  ventricles  and  their  horns  may  be  enormously  dilated,  the  grey 
matter  on  the  surface  flattened  out  and  reduced  in  some  instances  to  the 
thickness  of  cardboard,  the  convolutions  being  lost  or  only  traced  with 
difficulty.  The  contained  fluid  is  clear,  of  specific  gravity  about  1005,  with 
a  small  quantity  of  albumen  and  salts  ;  the  third  and  fourth  ventricles  are 
dilated  ;  the  pons  is  often  flattened  by  the  pressure  of  fluid  in  the  fourth 
ventricle.  In  all  these  cases,  where  there  is  no  apparent  obstacle  to  the 
escape  of  the  fluid  from  the  ventricles,  no  satisfactory  explanation  of  the 
hydrocephalus  is  forthcoming.  In  some  cases  at  least  there  may  be  an  in- 
flammatory condition  of  the  choroid  plexuses,  but  as  a  rule  the  lining  mem- 
brane of  the  ventricles  and  choroid  plexuses  are  healthy  to  the  naked  eye. 
It  would  appear  that  for  some  unknown  reason  there  is  an  excessive  secre- 
tion of  cerebro-spinal  fluid.  In  rare  instances  there  is  excessive  fluid  in 
the  lateral  ventricles  without  enlargement  of  the  head  (Ballantyne). 

Treatment.— TYi^  treatment  of  chronic  hydrocephalus  when  once  estab- 
lished is  unfortunately  unsatisfactory,  and  but  little  can  be  done  to  influence 
the  progress  of  the  disease.    In  any  case  in  which  there  is  reason  to  suspect 
syphilis  some  mercury  should  be  given  internally,  and  some  ung.  hydrarg. 
applied  to  the  head  ;  or  strips  of  mercury  plaister  may  be  used  to  effect  a 
moderate  compression  and  aid  the  absorption  of  the  drug.  Sometimes 
infants  appear  to  be  benefited  by  this  treatment  ;  but,  presuming  there  is  a 
chronic  syphilitic  meningitis,  it  is  by  no  means  certain  to  be  influenced 
by  anti-syphilitic  treatment.     Both  mercury  and  iodides  should  be  tried, 
especially  as  there  is  no  other  drug  which  affords  any  chance  of  success. 
Some  success  has  been  claimed  for  compression  of  the  head  by  means  of 
strips  of  plaister  or  an  elastic  bandage  ;  if  it  is  decided  to  try  this  method 
its  risks  must  be  borne  in  mind.     The  circulation  through  the  scalp  is 
interfered  with  by  its  compression  between  the  skull  and  bandage,  the 
brain  is  also  compressed  between  the  skull  and  the  fluid  in  the  ventricles. 
We  have  seen  extensive  sloughing  of  the  scalp  in  a  case  of  hydrocephalus, 
the  result  of  a  too  tightly  applied  elastic  bandage.    No  real  compression  can 
be  of  any  service,  and  it  is  decidedly  risky  ;  but  a  lightly  applied  bandage  may 
be  of  use  as  a  support.    Puncture  with  one  of  Southey's  cannulte  through 
the  anterior  fontanelle,  avoiding  the  superior  longitudinal  sinus,  offers  more 
chance  of  at  least  temporary  relief.    It  is  usually  harmless,  though  if  too  much 
fluid  be  withdrawn  there  is  a  risk  of  collapse  of  the  brain  substance,  with 
perhaps  convulsions  and  sudden  death.    We  have  frequently  drawn  off  as 
much  as  12  oz.  through  one  of  Southey's  cannulae,  but  the  fluid  reaccumulates 
in  a  few  days.    In  a  few  recorded  cases  a  rapid  rise  of  temperature  and  sudden 
death  took  place  when  the  lateral  ventricles  were  quickly  emptied  (Sutherland). 
Instead  of  puncturing  the  lateral  ventricles,  the  fluid  maybe  in  part  removed 
or  intracranial  pressure  lessened  by  repeated  lumbar  puncture,  withdrawing 
10-20  c.c.  at  intervals.    It  is  only  in  the  early  and  slighter  cases  that  this 
can  be  of  much  use.    It  is  worthy  of  a  trial,  but  by  no  means  free  from  risk. 
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Of  other  methods  of  treatment  we  have  had  no  experience.  Pott  has 
treated  chronic  hydrocephalus  by  incision  and  drainage,  and  Ranke  by 
puncture  and  injection  of  tincture  of  iodine  (lo  grms.  diluted  with  20  grms. 
of  water).  It  cannot  be  said  that  these  plans  have  met  with  much  success. 
More  recently  Sutherland  and  Watson  Cheyne  have  devised  a  method  of 
draining  the  over-distended  lateral  ventricles  into  the  subdural  space  by 
means  of  a  bundle  of  fine  catgut.  The  catgut  drain  is  so  arranged  that  one 
end  projects  into  the  ventricle,  the  other  end  into  the  subdural  space.  The 
wound  in  the  dura  mater  and  skin  necessary  to  insert  the  drain  is  then 
sutured  up.  In  the  cases  operated  on  the  fluid  gradually  diminished  as  the 
ventricle  drained,  but  in  one  case  a  second  operation  was  necessary  to  drain 
the  other  ventricle.  It  is  possible  that  this  operation  may  be  of  use  in  cases 
of  chronic  hydrocephalus  following  basal  meningitis. 

Hypertrophy  of  the  Brain. — Rickety  children  often  have  abnormally 
large  heads,  a  condition  which  is  frequently  attributed  to  '  water  on  the 
brain.'  In  reality  such  abnormally  large  heads  are  not  hydrocephalic, 
their  increased  size  being  due  in  some  cases  to  the  prominent  frontal  and 
parietal  eminences,  but  more  often  to  an  enlarged  brain.  The  cause  of  this 
hypertrophy  is  not  known,  and  the  nature  of  the  enlargement  in  the  brain, 
liver,  or  spleen,  which  is  apt  to  take  place  in  rickets,  is  not  clearly  under- 
stood. In  several  cases  coming  under  notice  of  children  in  their  second  and 
third  years,  with  large  heads,  who  have  had  rickets  in  a  severe  form  and  who 
have  died  in  convulsions,  the  brains  have  been  large,  the  convolutions  well 
marked,  the  brain  substance  fairly  firm,  and  the  microscopical  examinations 
revealed  no  change  that  we  could  detect.  Such  brains  are  usually  very  vas- 
cular, but,  as  death  often  takes  place  through  convulsions,  it  is  hardly  safe  to 
assert  that  the  vascularity  is  anything  more  than  a  secondary  effect,  result- 
ing from  the  manner  of  death.  In  some  cases  the  increase  in  size  has  been 
attributed  to  an  increase  of  the  connecting  elements,  the  neuroglia,  but  it  is 
needless  to  say  it  is  a  very  difiicult  matter  to  decide  if  this  is  so  in  a  brain 
in  which  the  enlargement  is  general  ;  in  our  own  cases,  certainly,  there  was 
no  striking  change.  It  is  certain  that  enlargement  of  the  brain  in  these 
cases  is  not  accompanied  by  any  precocity  of  intellect ;  indeed,  it  is  rather 
the  reverse,  as  such  children  are  mostly  backward,  not  only  in  physical,  but 
also  in  mental  development.  If  the  quantity  of  brain  matter  is  large,  the 
quality  is  certainly  poor.  Apparently  a  compensatory  hypertrophy  may  take 
place. 

Cerebral  Tumours 

Cerebral  tumours  are  not  uncommon  during  early  life,  though  compara- 
tively rare  before  3  or  4  years  of  age.  Small  tuberculous  masses  are  found 
at  times  in  the  brains  of  infants  under  a  year  old,  and  Demme  found  a  cheesy 
mass  in  the  cerebellum  of  a  newly-born  infant.  In  by  far  the  majority  of 
cases  in  children,  the  tumour  consists  of  a  caseous  mass  formed  by  a  local 
tuberculous  process.  These  tumours  may  be  multiple  ;  indeed,  half  a  dozen 
or  more  may  be  found.  If  of  any  size  they  are  surrounded  by  softening  or 
oedema,  and  pressure  effects  are  produced  out  of  all  proportion  to  the  size 
of  the  caseous  mass.  These  tumours  have  a  marked  predilection  for  one  of 
the  lateral  lobes  of  the  cerebellum,  but  they  may  be  found  not  uncommonly 
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in  the  pons,  and  both  on  the  surface  of  the  grey  matter  and  in  the  connecting 
wh  te  substance.  In  not  uncommon  instances  the  tuberculous  tumour  ceases 
To  grmv  actively,  becomes  quiescent,  and  late.-  cretaceous,  and  the  patient 
recovers  with  perhaps  more  or  less  blindness  from  optic  atrophy. 

Gliomas  infiltrating  the  white  matter  of  the  bram,  especially  of  the  pons 
Varolii,  are  common.  These  growths  are  prone  to  softening  and  ha.^morrhage. 
Villous  tumours  growing  from  the  choroid  plexuses  are  not  rare  and  belong 
to  the  adenoma  class.  Sarcomata  and  endotheliomata  growmg  from  the 
dura  mater  occur.    Simple  cysts,  hydatid  cysts,  and  gummata  occur,  but  the 

last  two  are  rare.  .  ■ 

Little  is  known  as  to  the  cause  which  determines  tumour  growth  in  the 
brain  or  its  coverings;  it  appears  certain,  however,  that  an  injury  acts  as 
an  exciting  cause.  A  fall  or  blow  on  the  head  is  followed  in  the  course  of  a 
few  weeks  or  months  by  cerebral  symptoms.  On  the  fatal  termination  a 
cheesy  tumour  is  found  in  the  cerebellum.  How  the  injury  can  have  given 
rise  to  this  can  only  be  surmised  ;  possibly  there  is  a  local  bruising  and 
punctiform  haemorrhage. 

Symptoms.— \xi  considering  the  symptoms  to  which  cerebral  tumours  give 
rise,  we  must  remember  that  a  new  growth  within  the  cranial  cavity  is  certain 
sooner  or  later  to  disturb  the  cerebral  circulation  and  increase  the  tension  ; 
and  the  symptoms  produced  may  be  due  to  these  causes  rather  than  to  de- 
struction or  injury  of  some  local  part  of  the  brain.  Then  again  compensa- 
tion readily  takes  place,  i.e.  some  other  part  of  the  brain  may  take  on  the 
function  of  the  part  destroyed,  or  if  one  nerve  path  is  blocked,  another  path 
may  conduct  in  its  stead.  And  further  we  must  bear  in  mind,  in  spite  of  the 
gains  in  recent  years,  that  our  knowledge  of  the  functions  of  the  nerve 
centres  in  the  brain  and  their  connections  is  very  imperfect.  There  is  much 
yet  to  be  unravelled  and  made  clear. 

The  general  symptoms  include  (i)  headache  ;  (2)  paroxysmal  vomiting  ; 
(3)  optic  neuritis.  These  are  by  far  the  most  important.  But  besides  these 
there  may  be  convulsions,  giddiness  and  nystagmus.  The  localising  or  focal 
symptoms  are  caused  by  destruction  or  pressure  on  some  nerve  centre  or 
nerve  path,  and  thus  help  to  give  a  clue  to  the  position  of  the  tumour. 

General  symptoms. — Headache  is  almost  constantly  present,  though  in 
young  children,  who  are  unable  to  complain  or  describe  their  feelings,  its 
presence  or  absence  cannot  be  determined.  Its  locality  may  help  to  indicate 
the  seat  of  the  lesion,  but  for  this  purpose  it  is  an  uncertain  guide  ;  it  may 
be  either  frontal  or  occipital  in  tumours  of  the  cerebellum,  and  it  may  shift 
about  from  time  to  time,  but  if  fixed  and  constant  at  one  spot  it  is  of  some 
value  for  localisation.  It  is  often  tolerably  constant,  or  not  absent  for  long 
together,  but  is  apt  to  be  much  worse  at  some  times  than  others.  It  is  mostly 
made  worse  by  movement  and  when  the  child  is  up  and  about,  and  is  better 
when  it  is  at  rest  and  lying  down.  Percussion  over  the  seat  of  the  headache 
usually  makes  it  worse  or  gives  acute  pain,  but  it  is  seldom  of  any  diagnostic 
value  in  children.  The  headaches  most  likely  to  be  mistaken  for  those  due 
to  a  tumour  are  the  hysteroid  headaches,  which  are  often  very  persistent 
and  severe.  Headaches  may  precede  any  other  symptoms  or  signs  of  cere- 
bral tumour  for  some  months.  It  is  important  to  remember  this  and  not  too 
hastily  to  assume  that  a  headache  is  functional. 
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Vomiting  is  a  frequent  and  very  characteristic  symptom,  and  may  be 
present  in  tumours  of  all  parts  of  the  brain,  especially  of  the  cerebellum, 
pons,  and  medulla,  and  when  the  root  of  the  pneumo-gastric  is  involved. 
The  vomiting  usually  comes  on  suddenly  without  warning,  and  without  much 
nausea,  and  may  be  repeated  daily  or  several  times  a  week  without  any  cause 
being  detected  :  such  vomiting  is  very  suggestive  of  cerebral  disease,  though 
it  must  not  be  forgotten  that  hysterical  vomiting  also  occurs,  especially  in 
girls  about  puberty.  There  may  be  nausea  and  constant  sickness,  with 
much  retching,  in  the  later  stages  of  a  cerebral  tumour.  It  is  often  parox- 
ysmal, coming  on  and  lasting  for  several  days  continuously,  in  spite  of  treat- 
ment, and  then  suddenly  improving.  In  the  early  stages  it  is  quite  possible 
to  fall  into  the  error  of  mistaking  cerebral  vomiting  for  gastric  disturbance. 

Optic  7ieuritis  occurs  in  the  majority  of  cases  sooner  or  later,  and  is 
especially  common  in  tumours  of  the  cerebellum.  The  discs  become  swollen, 
so  that  on  examination  the  edges  appear  at  first  blurred,  and  then  all  dis- 
tinction between  the  edges  of  the  disc  and  retina  is  lost,  even  to  the  direct 
method  of  examination.  The  veins  become  distended  and  tortuous,  and 
haemorrhages  occur  ;  finally,  after  some  months,  the  discs  gradually  pass 
into  a  condition  of  atrophy.  The  exact  cause  of  optic  neuritis  is  uncertain  ; 
it  occurs  in  association  with  tumours  in  all  parts  of  the  brain,  but  may  be 
absent  from  first  to  last  ;  it  has  been  known  to  occur  in  otitis  and  in  disease 
of  the  cord  without  any  discoverable  cerebral  lesion.  In  a  case  of  our  own 
of  acute  otitis  there  was  optic  neuritis,  and  no  lesion  of  the  brain  was  dis- 
covered post  inoriem.  Optic  neuritis,  it  is  important  to  remember,  may 
occur  without  any  loss  of  sight,  though  as  atrophy  sets  in  the  sight  is  certain 
to  be  damaged.  It  is  often  of  great  diagnostic  importance,  its  presence 
being  of  much  value  as  an  indication  of  a  cerebral  lesion,  though  its  absence 
in  any  given  case  where  other  symptoms  point  to  some  cerebral  lesion  does 
not  necessarily  negative  the  diagnosis.  Optic  neuritis  may  come  on  either 
early  or  late  in  the  disease.  In  every  case  of  persistent  and  unexplained 
headache  in  a  child  a  most  careful  examination  should  be  made  from  time 
to  time  of  the  optic  discs  ;  any  tortuosity  of  the  veins,  fulness  of  the  arteries, 
or  blurring  of  the  edges  of  the  discs  would  suggest  a  cerebral  tumour. 

Giddiness  is  often  complained  of,  most  commonly  in  disease  of  the  cere- 
bellum and  pons. 

Conviilsio7ts.—'Y\\^  first  symptom  may  be  a  convulsion,  which  may  never 
be  repeated,  or  convulsions  may  be  frequent  during  the  course  of  the  disease. 
In  the  early  stage  of  a  cerebral  tumour  the  case  may  be  looked  upon  as  one 
of  idiopathic  epilepsy. 

Nystagmus  is  common  as  a  general  symptom  in  cerebral,  and  more 

especially  in  cerebellar,  tumour. 

Localisifig  signs.— It  is  obvious  that  'localising  signs'  making  then- 
appearance  late  in  the  course  of  the  disease  are  of  less  value  in  diagnosis  of 
locality  than  the  early  ones.  Thus  pressure  of  a  large  tumour  in  the  cere- 
bellum may  give  rise  to  facial  paralysis,  but  paralysis  of  the  seventh  is  not 
a  localising  sign  of  any  value  of  a  cerebellar  tumour.  We  will  give  a  short 
summary  of  the  localising  signs  of  cerebral  lesions. 

Hemiplegia,  when  uncomplicated,  points  to  a  lesion  of  the  pyramidal 
system  above  the  crura.    If  it  commences  as  a  monoplegia,  as,  for  mstance, 
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in  one  arm,  and  Jacksonian  convulsions  occur,  the  lesion  is  situated  in  the 
cortex  or  immediately  beneath  it ;  if,  however,  the  paralysis  extends  rapidly 
and  is  accompanied  with  anaesthesia  or  hemianopia,  the  internal  capsule  is 
probably  affected.  Hemiplegia,  with  third  nerve  paralysis  on  the  opposite 
side,  points  to  the  crura.  Hemiplegia,  with  paralysis  of  the  sixth,  seventh, 
eighth  nerves  of  the  opposite  side,  points  to  the  pons.  The  knee-jerks  are 
mostly  increased  on  the  affected  side,  and  as  time  goes  on  there  is  a  tendency 
for  the  paralysed  limbs  to  become  spastic.  The  plantar  reflex  is  usually 
extensor  and  ankle  clonus  present.  Cerebral  diplegia  may  be  caused  by  a 
tumour  of  the  pons  situated  centrally. 

Hcmiataxy  is  often  present  in  lesions  below  the  tentorium— i.e.  affecting 
the  cerebellum  and  its  peduncles  and  also  the  pons.  The  child's  fine  move- 
ments, both  of  the  upper  and  lower  extremities,  should  be  tested  by  telling 
him  to  pick  up  a  number  of  pins  and  stick  them  into  a  pin-cushion,  or  to 
touch  his  toes  one  after  another,  and  use  his  toe  to  point  to  some  object. 
The  ataxia  may  be  bilateral. 

Ocular  ^amfysts.—'Partia.l  or  complete  loss  of  the  lateral  movements  oi 
the  eyes  occurs  when  the  sixth  nerve  is  paralysed,  as  in  a  tumour  of  the  pons. 
The  paralysis  will  be  on  the  same  side  as  the  lesion.  Impaired  vertical 
movements  indicate  paralysis  of  the  fourth  nerve,  and  suggest  a  lesion  in 
the  mesencephalon  or  near  the  aqueduct  of  Sylvius.  Double  ptosis  may 
result  from  a  tumour  in  the  interpedal  space,  that  is  near  the  origin  of  both 
third  nerves,  or,  if  single,  it  may  be  caused  by  a  tumour  involving  the 
cavernous  sinus,  crus  cerebri,  or  tip  of  the  temporo-sphenoidal  lobe. 
Anaesthesia  of  the  face  and  paralysis  of  the  masseter,  temporal,  and 
mylo-hyoid  muscles  point  to  a  tumour  of  the  pons  involving  the  fifth  nerve. 
Facial  paralysis  is  in  the  majority  of  cases  peripheral — that  is,  the  nerve  is 
interfered  with  below  the  facial  nucleus  in  the  pons  ;  while  in  central 
paralysis  the  lesion  is  situated  between  the  cortex  and  the  pons  nucleus. 

If  the  lesion  is  above  the  facial  nucleus,  the  orbicularis  palpebrarum  and 
oris  escape  :  if  peripheral  and  above  the  geniculate  ganglion,  the  whole  face 
is  affected,  but  there  is  no  loss  of  taste,  but  deafness  may  be  associated  if  the 
auditory  is  involved.  If  that  part  of  the  nerve  which  lies  between  the 
geniculate  ganglion  and  the  origin  of  the  chorda  tympani  is  injured,  there 
will  be  loss  of  taste  on  the  same  side,  as  well  as  paralysis  of  the  face.  If 
below  the  origin  of  the  chorda  there  is  no  loss  of  taste,  but  probably  one 
division  of  the  facial  will  be  injured  more  than  another.  Paralysis  of  the 
tongue,  velum  palati,  pharynx  and  larynx,  may  result  from  pressure  by  a 
tumour  on  the  medulla,  such  as  an  epithelioma  growing  from  the  meninges. 

Vision.— Loss  of  sight  is  caused  by  optic  neuritis  ;  hemianopia  by  a 
lesion  involving  the  optic  tract  or  radiation  or  cuneus.  The  investigation 
of  the  field  of  vision  in  young  subjects  is  often  impossible  and  always 
difficult. 

Convulsions.  — ]a(±som?ir).  convulsions,  when  associated  with  optic 
neuritis  and  other  signs  of  tumour,  are  of  great  localising  value,  indicating 
a  lesion  of  the  Rolandic  area.  Occurring  by  themselves  they  are  of  no  value, 
or  rather  suggest  epilepsy. 

Mental.-DQXnwxm  is  mostly  the  result  of  softening  around  the  tumour 
or  meningitis.    Dulness  and  slow  comprehension  suggest  slowly  increasing 
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hydrocephalus.  In  some  cases  of  tumour  of  the  frontal  lobe  there  has  been 
a  failure  of  memory  and  mental  powers. 

Hydrocephalus  occurring  early  may  be  due  to  a  tumour  blocking  up 
the  aqueduct  of  Sylvius  or  it  may  be  situated  in  the  cerebellum. 

Tumours  of  the  Cerebellum. — It  is  well  to  bear  in  mind  in  connection 
with  the  functions  of  the  cerebellum,  that  the  lateral  lobes  are  connected 
by  means  of  the  decussation  of  the  superior  peduncles  with  the  cerebral 
hemisphere  of  the  opposite  side,  and  that  they  receive  afferent  impressions 
from  the  posterior  column  of  the  cord  of  the  same  side  by  means  of  the 
inferior  peduncles.  Efferent  impulses  pass  from  the  cerebellum,  through 
Deiter's  nucleus,  to  the  anterior  lateral  columns  of  the  cord  of  the  same  side. 
Thus  the  cerebellum  is  connected  with  the  cortex  of  the  opposite  cerebral 
hemisphere,  with  the  sensory  mechanism  on  the  same  side  of  the  body,  and 
indirectly  with  the  motor  mechanism  of  the  same  side.  It  is  also  closely 
connected  with  the  semicircular  canals  and  the  eye  muscles.  It  would  seem 
that  the  cerebellum  receives  tactile,  muscular,  visual,  and  labyrinthine 
impressions,  and  sends  out  motor  impulses,  which  enable  it  to  take  part  in 
co-ordinating  and  controlling  bodily  movements. 

With  regard  to  the  diagnosis  of  the  cerebellar  tumour,  it  must  not  be 
forgotten  that  compensation  readily  takes  place  in  the  cerebellum,  and 
consequently  localising  signs  may  be  present  for  a  while  and  then  disappear. 
Then  a  large  tumour  in  a  lateral  lobe  is  certain  by  stretching  the  tentorium 
and  compressing  the  veins  of  Galen  to  give  rise  to  chronic  hydrocephalus. 
This  increased  cerebral  pressure  is  likely  to  mask  the  localising  signs. 

The  history  given  by  friends  often  includes  an  account  of  a  blow  on  the 
head  or  a  fall,  followed  some  time  afterwards  by  headache  or  vomiting. 
Cross-questioning  the  patient,  if  old  enough  to  answer,  elicits  the  fact  that 
the  headache  is  a  dull  ache  and  usually  frontal  or  occipital.  In  one  of  our 
cases  the  pain  was  always  referred  to  the  right  occipital  region,  and  the  boy 
would  go  to  sleep  with  his  hand  on  this  spot.  At  the  post-mortem  a  large 
sarcomatous  tumour  was  found  in  the  right  lobe  of  the  cerebellum.  The 
vomiting  is  fitful  and  uncertain  ;  it  is  less  troublesome  when  the  child  is  kept 
in  bed  than  when  he  is  allowed  to  go  about.  Optic  neuritis  mostly  makes 
its  appearance  early,  perhaps  as  early  as  the  vomiting.  Nystagmus  and 
internal  squint  may  be  early  symptoms. 

The  localising  signs  of  a  cerebellar  tumour  may  be  absent  at  times  and 
easily  overlooked.  The  most  reliable  signs  of  a  tumour  in  a  lateral  lobe  are 
the  following  :  (i)  Some  bulging  in  the  occipital  region  on  the  same  side  as 
the  tumour  ;  this  occurs  in  the  majority  of  cases  sooner  or  later  (J.  Taylor). 
(2)  Cerebellar  position  of  head.  Batten  has  pointed  out  that  when  the  child 
sits  up  the  head  is  inclined  to  the  shoulder  of  the  same  side.  (3)  Standing 
attitude.  The  body  bends  or  inclines  to  the  side  of  the  lesion,  or  the  child 
may  fall  towards  the  same  side.  (4)  Gait.  The  body  is  bent  laterally  to 
the  side  of  the  lesion,  and  the  child  tends  to  walk  in  a  curve  towards  the  side 
of  the  lesion.  (5)  The  fine  movements  are  tested  by  asking  him  to  pick  up 
pins  or  some  small  object  ;  there  is  unsteadiness  in  the  performance  of  these 
movements.    He  is  requested  to  touch  some  object  with  his  great  toe. 

It  is  very  certain  that  blindness,  weakness,  and  continued  headache,  pro- 
ducing dulness  of  intellect,  will  interfere  with  the  gait  and  tests  for  hemiataxy. 
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Late  in  the  disease  certain  false  localising  signs  may  be  present,  such  as 
pressure  on  the  facial  and  on  the  abduceus  nerve  of  the  eyes.  In  many 
cases  there  is  gradual  enlargement  of  the  head. 

In  tumours  of  the  middle  lobe  we  have  seen  marked  retraction  of  the 
head  and  neck,  coming  on  in  paroxysms  and  accompanied  by  severe  pam. 
In  one  case  a  cystic  tumour  was  found  which  had  compressed  the  fourth 
ventricle.  It  is  said  that  lesions  of  the  posterior  part  of  the  middle  lobe  are 
associated  with  a  tendency  to  fall  backwards,  and  lesions  of  the  anterior 
part  with  a  tendency  to  fall  forwards  and  bilateral  ataxy. 


Fig.  110.— Paralysis  of  the  sixth  nerve  ;  glioma  of  pons. 

The  knee-reflex  is  very  uncertain  in  cerebellar  tumours  ;  it  is  said  to  be 
increased  on  the  side  of  the  lesion.  Ankle  clonus  is  absent,  and  the  plantar 
reflex  is  flexor.  But  in  a  late  stage,  especially  if  there  is  hydrocephalus,  both 
knee-reflexes  are  increased. 

Tumours  of  the  Pons  and  Medulla.— Tuberculous  masses  not  infre- 
quently invade  the  pons,  being  situated  in  the  central  part,  or  small  masses 
may  be  found  in  the  floor  of  the  fourth  ventricle.  They  are  apt  to  cause 
symptoms,  less,  perhaps,  by  their  direct  pressure  effects,  as  they  grow  but 
slowly,  than  from  the  softening  which  often  surrounds  them  ;  at  the  post- 
mortem, when  the  size  of  the  cheesy  mass  is  discovered,  we  have  often  been 
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surprised  how  little  paralysis  was  present  during  life.  Gliomas  of  the  pons 
are  not  rare.  The  combination  of  symptoms  in  disease  of  the  pons  varies 
much  in  different  cases  ;  this  is  due  to  the  close  proximity  of  the  motor 
tracts  and  the  centres  of  various  cranial  nerves.  The  paralyses  produced  by 
tumour  of  the  pons  are  apt  to  be  bilateral  as  the  tumour  grows,  on  account 
of  the  right  and  left  motor  paths  and  nerve  centres  being  near  together. 
The  symptoms  vary  according  to  the  position  of  the  lesion  in  the  pons  ;  thus 
in  a  glioma  of  the  right  lower  border  there  is  'crossed  paralysis,'  viz.  a  left 
hemiparesis  with  paralysis  of  the  right  external  rectus,  and  right  facial 
paralysis,  optic  neuritis,  and  vomiting.  Cheesy  masses  are  often  more 
centrally  situated,  and  may  after  a  while  involve  the  medulla  ;  there  may 
then  be  double  facial  paralysis,  perhaps  more  marked  on  one  side  than  the 
other  ;  the  saliva  dribbles  from  the  mouth,  the  speech  is  thick,  and  there 
may  be  difficulty  in  swallowing.  There  may  be  paresis  and  rigidity  of  the 
limbs,  squint,  and  sloughing  of  the  cornea  from  interference  with  the  fifth 
nerve.  Ataxy  may  be  present  in  consequence  of  interference  with  the 
middle  peduncle  of  the  cerebellum.  Optic  neuritis  may  be  late  in  appearing, 
and  headache  and  vomiting  be  slight.  In  one  of  our  cases  there  was  no 
paralysis,  but  general  weakness,  and  optic  neuritis  coming  on  late.  The 
cerebellum  was  explored  but  nothing  found  ;  at  the  fost-mortciii  there  was 
a  general  enlargement  of  the  pons  from  an  infiltrating  glioma. 

Basal  Gang:lia  and  Internal  Capsule. — Cheesy  masses  may  be  present 
in  the  caudate  or  lenticular  nucleus  or  thalamus,  but  they  only  produce  a 
definite  hemiplegia  when  they  involve  the  intei'nal  capsule.  In  one  of  our 
own  cases  a  villous  growth  from  the  choroid  plexus  compressed  the  left 
thalamus  and  internal  capsule,  and  produced  a  paresis  of  the  right  arm  and 
leg,  with  marked  rhythmical  shaking  movements  when  voluntary  action  was 
attempted,  so  much  so  that  his  mother  said  his  arm  used  to  '  work  like  a 
clock '  ;  contractures,  facial  paralysis,  and  optic  neuritis  supervened  before 
death.  The  rhythmical  tremors  were  no  doubt  produced  by  gradual  pres- 
sure on  the  motor  path  which  passes  along  the  internal  capsule.  In  children 
there  is  rarely  loss  of  sensation  :  this  occurred,  however,  in  one  of  our  cases, 
in  which  two  large  cheesy  masses  involved  the  whole  of  the  posterior  limb  of 
the  internal  capsule  ;  the  arm  and  leg  of  the  opposite  side  were  contracted 
and  anaesthetic. 

Rolandic  Area.— Irritation  of  any  part  of  the  motor  area  of  the  cortex, 
which  includes  the  ascending  frontal  and  parietal  convolutions  and  the 
anterior  portion  of  the  superior  parietal  lobule,  gives  rise  to  convulsions, 
which  begin  in  the  arm,  leg,  or  face,  according  to  the  part  afi'ected. 
Destruction  of  this  region,  as  by  softening  following  embolism,  or  the 
presence  of  a  tumour,  gives  rise  to  a  hemiplegia  aff"ecting  the  face,  arm,  and 
leg,  a  partial  destruction  giving  rise  to  a  partial  paralysis.  The  presence 
of  a  syphiloma,  a  tuberculous  mass,  or  pressure  by  a  tumour  growing  from 
the  membranes,  is  likely  to  give  rise  to  epileptiform  seizures,  the  convulsions 
starting  in  the  arm,  leg,  or  face,  though  they  are  not  necessarily  confined 
to  the  limb  in  which  they  start,  but  may  become  general.  In  the  later 
stages  a  hemiplegia  results.  The  superficial  and  knee  reflex  are  in- 
creased ;  there  may  be  ankle-clonus.  The  plantar  reflex  is  of  the  extensor 
type. 


Tumours  of  the  Frontal  Lobe  5^1 

Tumours  of  the  Frontal  lobe  produce  no  paralysis  unless  they 
encroach  upon  the  ascending  frontal  convolution:  in  that  case  they  may 
produce  a  paresis  of  the  leg,  arm,  and  face,  according  to  the  part  mvolved. 
A  tumour  involving  the  posterior  third  of  the  left  frontal  convolution  causes 
aphasia.  Pressure  may  be  exercised  as  the  tumour  grows  on  the  third,  fourth 
or  sixth  nerves,  producing  squint,  or  on  the  inner  surface  of  the  opposite 
frontal  lobe.  Headache  over  the  frontal  region  and  convulsions  are  usually 
present.    Some  mental  disturbance  may  take  place. 

occipital  lobe,— Homonymous  hemianopia  occurs,  when  the  tumour 
involves  the  cuneus  (mesial  aspect),  and  convulsions  preceded  by  visual 
aura.  The  angular  gyrus  of  the  left  side  is  the  visual  word-centre,  and  when 
it  is  damaged  word-blindness  results. 

Prognosis.— Th&  prognosis  in  cerebral  tumours  is  exceedingly  unfavour- 
able, whatever  their  nature  may  be,  unless  perhaps  syphilis  be  excepted. 
Undoubtedly  tuberculous  masses  may  cease  to  spread  and  become  cretaceous, 
though  against  this  must  be  set  off  the  chance  that  other  masses  may  form, 
or  the  child  die  of  tuberculous  meningitis  or  tubercle  elsewhere.  Every  other 
form  of  tumour  is  certain  to  progress  from  bad  to  worse.  In  the  majority 
of  cases  the  progress  is  slow,  often  lasting  over  a  year  or  more.  Death  may 
supervene  from  intercurrent  disease,  as  tuberculous  meningitis,  or  other  form 
of  tubercle  ;  it  may  be  sudden  in  tumours  of  the  pons  and  medulla,  or  it 
may  be  exceedingly  slow,  as  in  cases  of  cerebellar  tumour  and  chronic 
hydrocephalus.  Occasionally  cases  in  which  the  diagnosis  of  tumour  is 
made  partially  recover,  or  remain  stationary  for  many  years.  Gowers 
records  a  case  of  a  girl  of  15  years  who  suffered  from  hemiplegia,  head- 
ache, hemianopia,  and  optic  neuritis  of  gradual  onset  ;  she  gradually  re- 
covered, except  the  hemianopia  and  paresis  of  arm,  and  was  well,  with  these 
exceptions,  six  years  after.  In  the  case  of  a  girl  aged  10  years,  who  was 
seen  by  the  late  Dr.  Ross  and  one  of  ourselves,  there  could  be  little  doubt 
that  there  was  a  brain  tumour,  as  there  was  optic  neuritis  and  spastic  con- 
dition of  both  legs  ;  she  eventually  recovered  while  under  the  care  of  a  quack, 
but  became  quite  blind. 

It  is  not  uncommon  to  find  cretaceous  masses  in  the  brain,  evidently 
the  result  of  the  shrivelling  up  of  a  tuberculous  mass.  This  was  so  in 
the  following  case  : 

Cheesy  Tumour  of  Cerebellum.  Temporary  Recovery.— >^  boy  aged  ii  years  was 
admitted  into  hospital,  November  1881,  with  internal  squint,  optic  neuritis,  and  almost 
complete  blindness.  He  was  intelligent  and  walked  about ;  there  were  no  signs  of  any 
paralysis,  he  had  no  headache  or  vomiting  ;  during  his  stay  he  got  better,  and  was  dis- 
charged (January  1882)  apparently  in  good  health,  though  quite  blind  from  optic  atrophy. 
He  was  re-admitted  February  1883,  having  suffered  for  six  months  with  pain  in  his  head, 
and  recently  he  had  lost  power  in  the  right  side ;  the  right  elbow  was  semi-flexed,  the 
wrist  pronated  and  fle.xed,  the  fingers  over-extended,  except  at  the  metacarpal  joints  ;  the 
knee  was  bent,  and  the  ankle  in  the  position  of  equino-varus';  there  was  also  loss  of  sen- 
sation on  the  right  side,  and  the  boy  had  some  difficulty  in  iinding  the  right  arm  with  his 
left.  In  March  there  was  some  difficulty  in  swallowing,  with  paresis  of  left  side  of  face  and 
arm.  followed  by  death.  At  post-mortem  there  was  a  small  cyst,  with  thickened  creta- 
ceous wall,  found  on  the  inferior  surface  of  the  right  frontal  lobe,  evidently  the  remains  of 
a  tuberculous  mass  ;  there  was  a  cheesy  mass  involving  the  left  caudate  nucleus  and  optic 
thalamus  and  internal  capsule  ;  there  was  a  second  cheesy  mass  involving  the  lenticular 
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nucleus  and  uiternal  capsule  of  the  right  side.  In  this  case  there  is  no  doubt  there  was  a 
cheesy  n,ass  .n  the  right  pre-frontal  lobe  on  the  inferior  surface,  which  gave  rise  to  optic 
neuritis  and  internal  sc,uint,  and  which  passed  into  a  quiescent  state  ;  subsequently  other 
tuberculous  masses  formed,  which,  with  a  general  tuberculosis,  caused  his  death 
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Diagnosis.— 'Y\^<t  most  important  point  to  be  decided  is  whether  there  io 
a  cerebral  lesion,  or  whether  the  symptoms  are  due  to  functional  disease  ;  the 
question  as  to  the  nature  and  seat  of  the  lesion  is  of  less  practical  importance 
The  cases  which  at  first  sight  present  a  superficial  resemblance  to  cases  of 
cerebral  tumour  are  those  of  chronic  headaches  in  children  at  puberty,  which 
are  often  severe,  and  are  sometimes  accompanied  by  vomiting  or  nausea. 
The  latter,  however,  are  never  accompanied  by  optic  neuritis  or  by  sudden 
vomiting,  are  rarely  acutely  painful,  and  are  improved,  or  got  rid  of  for  a  time, 
by  active  exercise  in  the  open  air.  We  have  already  referred  to  cases,  which 
are  not  uncommon,  of  headache,  vomiting,  and  optic  neuritis  which  get  well, 
at  least  for  a  time,  though  probably  with  impaired  sight.  There  can  be  little 
doubt  these  are  really  cases  of  cerebral  tumours  which  have  become 
cretaceous. 

The  vomiting  in  a  case  of  cerebral  tumour  is  erratic  ;  it  may  come  on 
the  first  thing  in  the  morning,  is  perhaps  constant  for  a  day  or  two  or  more, 
then  passes  away  for  awhile  without  any  apparent  reason.  The  paralyses 
of  hysteria  are  not  often  hemipleg-ic,  being  more  often  paraplegic,  and  are 
never  accompanied  by  optic  neuritis. 

When  fits  are  present  there  may  be  a  difficulty  in  distinguishing  between 
epilepsy  and  a  tumour,  especially  as  a  hemiparesis  is  apt  to  remain  after  a 
fit.  In  these  cases,  if  the  convulsions  have  constantly  a  local  commencement, 
they  are  probably  due  to  a  tumour,  and  later  on  optic  neuritis  or  some 
paralysis  would  decide  the  diagnosis.  The  presence  of  more  tumours  than 
one  may  make  the  differential  diagnosis  difficult. 

Treatment.— E\.c&^t  in  the  case  of  syphilomas  of  the  brain,  the  treatment 
of  cerebral  tumours  by  medicines  resolves  itself  into  a  treatment  of  symptoms. 
Wherever  there  is  the  least  chance  of  the  tumour  being  syphilitic,  iodide  of 
potassium  should  be  given  in  full  doses,  though  in  children  gummatous  disease 
of  the  brain  is  rare.  If  it  is  supposed  that  the  tumour  is  tuberculous,  cod- 
liver  oil  and  iodide  of  iron  may  be  prescribed,  while  the  child  is  kept  at  rest, 
and  placed  under  the  most  careful  hygiene. 

For  the  headaches,  bromides,  phenacetin,  and  opium  may  have  to  be 
prescribed.  The  vomiting,  which  is  so  often  troublesome,  must  be  treated 
by  perfect  rest  in  bed,  peptonised  milk  or  iced  drinks  being  given  in  small 
quantities.  Hydrocyanic  acid  may  be  given.  In  some  tumours  at  least  the 
question  of  operation  may  be  entertained,  or  at  least  trephining  for  relief  of 
the  tension  (see  infra). 

Cerebral  Abscess. — In  children,  as  in  adults,  the  common  cause  of 
abscess  of  the  brain  is -chronic  ear  disease  or  brain  injury  ;  less  often  it  is 
the  result  of  suppuration  in  a  distant  part,  as  an  empyema  or  abscess  of  lung. 
Before  puberty  abscess  resulting  from  ear  disease  is  ten  times  more  often  in 
the  temporal  lobe  than  in  the  cerebellum  (J.  Taylor). 

Symptoms. — The  early  symptoms  are  those  more  or  less  of  meningitis, 
namely  headache,  fever,  vomiting,  and  perhaps  convulsions  ;  they  may,  how- 
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ever,  be  very  slight  and  readily  overlooked.   The  later  symptoms,  those  of  the 
chronic  stage,  vary  according  to  the  seat  oi  the  abscess,  and  are  more  or  less 
those  of  a  cerebral  tumour,  including  optic  neuritis,  headache,  vomiting,  con- 
vulsions, and  varying  paralyses,  also  perhaps  hectic,  slow  pulse,  and  emacia- 
tion.   The  diagnosis  of  abscess  from  meningitis  or  tumour  is  sometimes  very 
difficult,  as  the  following  cases  show.    A  girl  of  2  years  of  age,  who  was 
admitted  into  hospital  under  Dr.  Hutton,  had  had  a  discharge  from  her 
right  ear  for  three  months,  but  was  otherwise  well  and  strong  till  fourteen 
days  before  admission,  when  she  had  a  right-sided  convulsion  lasting  four 
hours,  followed  by  unconsciousness  ;  four  days  afterwards  she  had  a  similar 
attack  :  she  squinted,  and  was  more  or  less  blind.    On  admission  there  was 
almost  complete  motor  and  sensory  paralysis  of  the  right  arm  and  leg,  with 
loss  of  sensation  on  the  left  side  of  the  face  and  ptosis  of  the  left  eyelid;  she  be- 
came convulsed,  the  convulsions  beginning  in  the  right  side,  and  was  uncon- 
scious before  death.  At  \X^q  post-moriein  an  abscess  cavity  was  found  in  the  left 
temporo-sphenoidal  lobe,  extending  into  the  occipital  lobe  and  reaching  the 
internal  capsule  :  it  contained  three  ounces  of  pus.    The  left  tympanum  was 
full  of  pus.    In  the  following  case  the  abscess  followed  a  perforating  wound 
of  the  orbit.    A  boy  aged  6  years  was  playing  in  a  hayfield  when  by  accident 
he  was  wounded  above  the  left  eye  with  the  prong  of  a  hayfork  ;  the  eye 
swelled,  but  no  external  wound  was  found.    During  the  next  few  weeks  he 
was  irritable  and  frequently  vomited.    Six  months  after  he  was  brought  for 
advice,  as  his  sight  was  failing.    On  admission  he  was  quite  blind  (atrophy 
of  discs)  and  somewhat  dull  of  comprehension  ;  he  could  walk  well  ;  the  right 
hand  was  weak  but  not  paralysed  ;  he  remained  much  the  same  for  a  month, 
when  he  died  suddenly.    At      post-mortem  the  left  frontal  lobe  was  found 
to  be  larger  than  the  right,  its  convolutions,  including  the  superior,  middle, 
and  inferior,  with  more  or  less  of  the  ascending  frontal  and  parietal,  flattened  ; 
its  inferior  surface  was  adherent  to  the  orbital  plate  and  of  a  yellow  tinge  ; 
and  there  was  an  abscess  containing  four  or  five  ounces  of  greenish  pus.  It 
was  clear  there  had  been  a  penetrating  wound  through  the  orbital  plate  into 
the  brain. 

Diagnosis. — The  diagnosis,  as  already  remarked,  between  abscess,  throm- 
bosis of  lateral  sinus  and  meningitis  is  very  difficult,  as  all  three  may  follow 
ear  disease,  and  may  only  be  possible  by  an  exploratory  operation.  Abscess 
in  the  temporo-sphenoidal  lobe  rarely  gives  rise  to  localising  signs  unless  it 
extends  beyond  the  hmits  of  the  lobe  and  compresses  the  internal  capsule. 
When  situated  in  the  cerebellum  there  may  be  hemiataxy. 

Treatment.— Wh^n  pus  has  formed  there  is  little  hope  in  any  method  of 
treatment,  except  operation. 

Surgical  Treatment  of  Cerebral  Lesions.— 0\xx  knowledge  of  the  operative 
treatment  of  tumours  of  the  brain  is  still  very  limited,  but  enough  has  been 
learnt  to  justify  a  short  account  of  the  subject  being  given  here.  At  present 
chiefly  those  growths  which  lie  on  or  near  the  surface  of  the  cerebrum  have 
been  successfully  dealt  with  ;  tumours  at  the  base  of  the  brain,  or  involving 
the  basal  ganglia,  may  be  looked  upon  as  inaccessible  to  surgery  at  present, 
though  cerebellar  growths  are  not  beyond  our  reach.  Surgery  chiefly  deals 
with  growths  situated  in  the  motor  area  of  the  cortex,  since  the  localisation 
of  the  tumour  is  most  satisfactorily  to  be  made  out  in  this  region.  Again 
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only  those  growths  which  are  of  limited  size  are  suitable  for  removal,  since 
the  destruction  or  disturbance  of  large  areas  of  the  brain  would  lead  to  as 
great  evils  as  the  tumour  itself  Assuming  that  the  presence  and  exact 
position  of  a  tumour  have  been  ascertained  by  the  symptoms  presented, 
an  attempt  at  its  removal  is  well  worth  consideration,  and  a  few  particulars 
of  the  present  position  of  the  question  are  therefore  given  here. 

Warrington  has  analysed  the  work  of  Oppenheim,  Starr,  and  others 
('Med.  Chron.'  1903-4-5),  and  finds  that  about  one  in  six,  or  rather  less,  of 
the  brain  tumours  are  cerebellar,  that  in  nearly  a  third  of  the  cases  operated 
on  the  tumour  was  not  found,  while  in  many  in  which  it  was  found  a  palliative 
operation  alone  was  attempted.  Operation  was  probably  responsible  for 
death  in  more  than  a  third  of  those  quoted,  while  recovery  or  marked  im- 
provement has  been  obtained  in  a  quarter  of  the  patients.  The  motor  area, 
largely  no  doubt  from  the  possibility  of  accurate  localisation,  is  the  most 
favourable  position  and  the  cerebellar  the  least  so. 

Operation  is  probably  justifiable  when  the  diagnosis  is  fairly  certain  and 
the  patient  is  getting  worse.  Palliative  operations  such  as  opening  the  dura 
to  allow  of  escape  of  cerebro-spinal  fluid  and  relief  of  tension  is  undoubtedly 
of  much  value  in  some  cases  where  nothing  more  is  practicable.  Its  value 
in  preventing  loss  of  sight  appears  to  be  undoubted,  and  it  is  preferable  to 
and  apparently  not  more  dangerous  than  lumbar  puncture. 

The  question  of  operation  in  cerebellar  tumour  is  more  difficult,  not  only 
on  account  of  difficulties  of  diagnosis  and  localisation,  but  by  reason  of  the 
risks  of  operation,  chiefly  in  injury  to  the  medulla  and  pons.  Further  than 
this,  since  half  the  number  of  cerebellar  tumours  in  children  are  tuberculous, 
and  many  of  such  cases  have  multiple  foci,  the  advisability  of  palliative  opera- 
tion rather  than  an  attempt  at  removal  seems  at  present  greater,  and  even 
this,  of  course,  only  in  cases  where  absence  of  tuberculous  lesions  elsewhere 
and  conditions  indicating  marked  intra-cranial  pressure  coexist. 

The  technique  of  operations  cannot  be  discussed  here,  but  it  may  be  said 
that  in  no  part  of  the  body  is  absence  of  sepsis  more  important,  while  great 
care  is  necessary,  especially  in  cerebellar  operations,  to  avoid  injury  to  the 
medulla  and  pons,  since  the  tumour  is  apparently  frequently  found  at  the 
cerebello-pontine  angle  {^vide  Warrington  and  Murray  for  abstracts  of  various 
papers,  '  Med.  Chron.,'  June  1905). 

We  may  say  that  our  own  experience  showed  us  long  ago  in  the  case 
mentioned  under  meningocele,  p.  604,  that  removal  of  considerable  portions 
of  the  cerebellum  is  not  necessarily  at  once  fatal,  and  the  value  of  a  palliative 
operation  may  be  illustrated  by  the  following  case  : 

A  boy  of  10  years  with  marked  evidence  of  cerebral  tumour  was  seen  in  December  1901. 
He  had  then  no  perception  of  sight  in  the  right  eye  and  could  only  read  with  the  left  with 
difficulty.  An  opening,  the  size  of  a  florin,  was  made  in  the  right  parietal  region  and  the 
dura  mater  punctured  ;  a  drachm  or  so  of  fluid  escaped.  He  recovered  and  for  a  time  had 
fair  perception  of  sight  in  the  right  eye,  and  in  1905  he  was  reported  as  being  able  to  do 
anything  in  an  ordinary  way.  The  left  eye  is  quite  good,  the  right  not  of  any  service. 
He  has  completely  recovered  the  use  of  the  limbs. 

If  exposure  of  the  brain  has  been  decided  on,  as  soon  as  the  bone  has 
been  removed  the  surface  of  the  dura  mater  should  be  carefully  examined 
as  to  its  colour,  as  to  the  presence  of  pulsation,  and  as  to  any  tendencies  to 
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protrusion  through  the  aperture  in  the  skull.    We  have  noticed  in  a  case  of 
cerebral  tumour  thinning  of-  the  bone  over  the  seat  of  the  growth,  with  en- 
gorgement of  the  diploic  vessels,  but  this  can  only  be  expected  to  be  seen 
when  the  growth  is  large  and  superficial.    Should  the  tumour  be  extra-dural, 
its  removal  may  be  now  accomplished  ;  but  if  it  is  truly  cerebral,  a  crucial 
incision  should  be  made  in  the  membrane,  and  the  surface  of  the  brain 
inspected  and  felt  with  the  finger  for  evidence,  either  visible  or  palpable,  of 
the  mass  ;  if  the  growth  is  seen,  its  size  and  connections  should  be  studied, 
and  the  question  of  the  possibility  of  its  removal  decided  upon.    If  it  is 
determined  to  proceed  with  the  operation,  the  substance  of  the  cortex  must 
be  separated  from  the  growth,  and  the  mass  removed  with  as  little  injury 
as  possible,  both  to  brain  substance  and  to  the  vessels  of  the  part.    If  there  is 
softening  (encephalitis)  of  the  brain  round  the.  growth,  the  prognosis  is  bad, 
but  any  actually  disintegrated  brain  should  be  removed.    All  bleeding  is  then 
to  be  arrested,  the  dura  mater  sutured  over  the  brain,  and  the  portion  of  skull 
removed,  which  should  have  been  kept  lying  in  warm  carbolic  lotion  ( i  in  80), 
may  be  cut  up  into  pieces  about  the  size  of  canary  seed,  and  replaced  on  the 
surface  of  the  membrane  ;  or  the  whole  disc  of  bone  may  be  replaced  entire  ; 
even,  however,  if  the  bone  is  not  replaced,  the  gap  is  largely  filled  up  by 
bone.    In  some  cases,  of  course,  it  is  desirable  to  have  the  aperture  yielding, 
so  that  it  may  give  way  before  increased  intra-cranial  pressure.  Provision 
may  be  made  for  drainage,  or  the  wound  may  be  closed  and  dressed  anti- 
septically  in  the  ordinary  fashion.    After  the  operation  the  child  is  kept 
absolutely  quiet  in  bed,  and  fed  on  weak  animal  broths  and  diluted  milk  in 
small  quantities.    If  the  case  is  doing  well,  there  will  be  no  need  to  disturb 
the  dressings  for  a  week  or  ten  days,  when  the  wound  will  be  found  healed, 
with  the  exception  of  the  drain  opening.    Should  no  growth  be  found,  or 
should  there  be  very  extensive  encephalitis  or  meningitis,  or  if  the  tumour 
be  too  extensive  for  removal,  further  operation  must  be  abandoned.  Such 
are  briefly  the  general  rules  to  be  adopted  in  dealing  with  brain  tumours, 
and  a  large  part  of  the  description  will  also  apply  to  operations  for  cerebral 
abscess,  or  for  those  cortical. lesions  which  give  rise  to  epilepsy  or  other 
troubles  and  necessitate  surgical  measures.    A  few  additional  remarks  may 
be  made  on  the  two  last-mentioned  subjects.    As  to  cerebral  abscess,  it  is 
the  result  most  commonly  of  injury  or  disease  of  the  ear  ;  in  the  case  of 
traumatic  abscess  the  seat  of  the  abscess  will  usually,  though  not  always, 
correspond  with  the  seat  of  the  external  injury,  though  this  guide  should  be, 
of  course,  supplemented  by  the  indications  given  by  any  paralyses  that  may 
be  present.    The  steps  of  the  operation  are  those  already  described  ;  should, 
however,  no  evidence  of  the  abscess  be  seen  on  exposing  the  brain,  careful 
systematic  exploration  to  a  depth  of  from  i  to  2  inches  should  be  made 
in  every  direction  from  the  centre  of  the  part  exposed.    This  is  best  done 
with  a  grooved  needle,  fine  trochar  and  cannula,  or  director.    Should  pus  be 
found,  the  opening  must  be  enlarged  and  the  abscess  cavity  drained,  and  the 
operation  completed  as  above  described.    (For  further  details  of  cerebral 
abscess,  the  result  of  otitis,  vide  chapter  on  Diseases  of  the  Ear.) 

Where  trephining  is  done  for  Jacksonian  epilepsy,  it  must  be  remembered 
that  pressure  or  irritation  may  be  due  to  a  depressed  or  thickened  portion  of 
bone,  to  a  local  pachymeningitis,  or  to  a  cicatrix,  or  to  local  inflammation  of 
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the  cortex  of  the  brain  itself.  If  tlie  irritant  is  cranial,  the  offending  bone 
must  be  removed.  So  also,  if  a  local  thickening  of  the  dura  mater  is  found, 
it  should  be  excised.  If,  however,  the  lesion  is  in  the  brain  itself,  the  ques- 
tion arises  whether  it  is  so  extensive  that  removal  of  the  injured  part  can  be 
effected  without  an  extent  of  paralysis  following  which  would  render  the 
patient's  condition  worse  than  it  already  is.  The  details  of  the  operation  are 
the  same  as  in  the  case  of  tumour  or  abscess.  For  further  information  we 
must  refer  to  the  papers  of  Sir  W.  Macewen,  Sir  V.  Horsley,  and  others. 
There  is  no  doubt  that,  on  the  one  hand,  the  brains  of  children  are  more 
tolerant  of  operation  than  those  of  adults,  and,  on  the  other  hand,  that 
brain  lesions  which  would  prove  fatal  to  adults  are  not  only  recovered  from 
in  children,  but  may  leave  little  or  no  permanent  effects,  even  if  left  to 
nature.    Each  case  must  be  judged  on  its  merits. 

The  dangers  of  hernia  cerebri  and  diffuse  encephalitis  or  meningitis  are 
no  doubt  considerable,  but  with  thorough  antisepticism  these  risks  may  be 
generally  avoided.  It  has  been  shown  by  Macewen  that  hernia  cerebri, 
though  it  may  result  from  imperfect  wound  management,  may  also  be  due  to 
a  pre-existing  encephalitis,  even  in  the  absence  of  any  septic  condition  of  the 
wound.  Should  hernia  cerebri  appear,  it  is  best  dealt  with  by  pressure 
applied  over  the  wound  by  means  of  a  plate  of  sheet-lead  laid  outside  the 
inner  layer  of  dressings. 

The  subject  of  operative  measures  in  disease  and  injury  to  the  spi7ial 
cord  is  still  more  in  its  infancy  than  is  that  of  cerebral  surgery,  and  no  definite 
rules  can  be  laid  down  ;  some  account  of  the  matter  will  be  found  under  the 
heads  of  Spinal  Caries  and  Spina  bifida. 

It  must  be  looked  upon  at  present  as  a  much  more  serious  matter  to  open 
the  spinal  theca  than  to  incise  the  dura  mater  ;  hence  greater  hesitation 
should  be  felt  in  dealing  with  cases  requiring  so  severe  a  measure. 

Cerebral  Diplegia — Spastic  Dipleg^ia 

Under  these  terms  are  included  a  group  of  diseases  which  for  the  most  part 
are  ante-natal  in  their  origin.  The  individual  cases  differ  much  in  character 
but  they  agree  in  that  the  affected  limbs  are  spastic,  and  that  both  sides  of 
the  body  are  involved.  Often  '  perverse  movements '  occur.  Mental  defect 
is  common,  and  a  difftise  lesion  of  the  cortical  layers  of  the  brain  affecting 
both  hemispheres  is  found  post  viortem.  Until  recently  these  cases  were 
attributed  to  meningeal  haemorrhage  occurring  during  the  act  of  birth  ; 
hence  the  term  '  birth  palsy '  ;  but  the  investigations  of  Dr.  James  Collier 
and  others  have  shown  that  the  essential  lesion  is  a  primary  degenerative 
process  of  the  cortex  taking  place  during  intra-uterine  life.  Heredity  appears 
to  play  no  part  in  their  causation  ;  syphilis  or  some  other  toxin  which  has  a 
specific  action  on  the  cortical  layers  is  probably  the  agent  at  work. 

In  some  instances  there  is  a  history  of  the  health  of  the  mother  havmg 
suffered  during  pregnancy  before  the  birth  of  the  child  ;  it  also  happens 
that  several  infants  in  the  same  family  have  been  born  dead  or  affected  with 
spastic  paralysis  (see  below).  . 

The  common  type  of  brain  found  post  viortem  is  the  '  walnut  type  '  ;  the 
convolutions  are  narrower  than  normal,  and  are  surrounded  by  deeper  and 
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wider  sulci.  The  membranes  are  normal  ;  the  cortex  is  firm  and  hard. 
The  pyramidal  system  corresponding  with  the  afifected  part  of  the  cortex 
is  either  undeveloped  or  degenerated.  The  atrophic  sclerosis  may  afifect 
only  a  local  part  of  the  hemispheres,  but  appears  to  be  always  symmetrical ; 
it  may  be  the  Rolandic  area,  or  the  paracental  lobes,  in  those  cases  in  which 
the  lower  extremities  are  affected. 

In  other  cases  scarring  and  cicatrisation  are  found  in  the  motor  areas. 
The  skull  is  thick,  the  dura  mater  and  pia  thickened  and  adherent  over 
this  area,  and  instead  of  fully  developed  convolutions  in  the  ascending 
frontal  and  parietal  regions,  sclerosis  and  cicatrisation  are  present.  It  is 
difficult  to  say  what  is  the  original  lesion  in  such  cases  ;  it  may  be  due  to 
injury  and  haemorrhage  during 
birth,  or  thrombosis  of  the  veins 
entering  the  superior  longi- 
tudinal sinus  (see  fig.  in). 

Symptoms. — In  some  cases 
stiffness  and  rigidity  of  the  legs 
and  arms  are  noticed  at  birth, 
in  others  not  till  some  months 
after  birth  when  the  infant 
should  be  sitting  up  or  crawl- 
ing about.  In  the  less  marked 
cases  the  child  may  learn  to 
walk,  but  easily  falls  and  is 
clumsy  on  his  legs.  In  rare 
cases  the  child  is  apparently 
quite  normal,  and  the  rigidity 
comes  on  after  some  convul- 
sions or  acute  disease.  The 
chief  characteristic  is  rigidity 
of  the  muscles,  more  espe- 
cially of  the  limbs,  with  more 
or  less  loss  of  power ;  the 
lower  limbs  are  almost  always 
most  affected.  In  a  severe  case 
the  child  cannot  walk  or  stand 
unaided,  and  lies  helplessly  in 
bed  ;  the  knees  are  semifle.xed, 
from  contracture  of  the  ham- 
string muscles,  the  thighs  rotated  inwards  and  adducted  from  over-action 
of  the  adductor  muscles  ;  the  foot  is  usually  in  the  position  of  talipes  equino- 
varus,  there  is  exaggerated  knee-reflex  and  ankle-clonus.  If  supported  by 
the  arms,  the  child  stands  on  his  toes  ;  and  if  walking  is  attempted,  the 
adductor  spasm  gives  rise  to  cross-legged  progression  (see  fig.  112).  In 
less  marked  cases  the  child  though  unable  to  walk  can  crawl  about,  and 
may  learn  to  do  so  fairly  well.  This  was  the  case  with  Willie  G.,  aged 
8  years  (see  fig.  113);  later,  as  the  result  of  tenotomy,  he  learned  to  walk 
with  some  difficulty,  and  in  after  years  earned  his  living  as  a  caretaker  of 
a  Ciiapel. 


Fig.  III.— Brain  of  a  Boy  aged  i8  months,  showing, 
A,  depression  over  both  motor  areas  ;  B,  cerebellum 
only  partially  covered  by  the  occipital  lobes.  The 
patient  had  a  typical  diplegia.  (Dr.  H.  R.  Hutton's 
case.) 
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Many,  however,  learn  to  walk,  but  with  difficulty,  on  account  of  the 
spasm  of  the  gastrocnemii  and  the  consequent  tendency  there  is  to  fall 
forwards,  and  the  awkwardness  and  want  of  control  over  their  movemenis. 
The  arms  are  more  rarely  affected  than  the  legs  ;  sometimes  there  is  sliglit 
rigidity  in  one  only  or  in  both,  which  interferes  with  their  use,  or  the  elbow 
is  flexed,  the  wrist  flexed  and  pronated,  and  the  fingers  flexed  at  the 
metacarpo-phalangeal  joints.  There  may  be  present  the  irregular  mo\r- 
ments  known  as  athetosis    Sometimes  there  is  facial  paralysis,  only  noti(  <  - 

able  when  the  child  laughs  or  crie^. 
Stridor  is  sometimes  present,  and  also 
a  difficulty  in  swallowing. 

In  slight  cases  the  child  learns  to 
walk  at  the  usual  time,  but  is  clumsy 
and  tends  to  fall  forward,  tripping 
over  obstacles  or  inequalities  in  the 
ground.  On  examination  a  slight 
rigidity  of  the  tendo  Achillis  is 
noticed,  the  foot  cannot  be  dorso- 
flexed  beyond  a  right  angle  ;  there  is 
more  or  less  pes  cavus  and  over- 
extension of  the  great  toe.  Several 
in  the  same  family  may  often  be  noted 
with  this  condition. 

The  mental  condition  varies  from 
complete  idiocy  to  a  normal  intelli- 
gence. In  the  former  case  the  sclerosis 
has  affected  the  frontal  and  perhaps 
occipital  regions  ;  in  the  latter  case 
the  lesion  is  confined  to  the  motor 
area.    All  combinations  may  be  seen. 
There  may  be  one  a  '  borderland ' 
imbecile,  yet  able  to  get  about  fairly 
well,  though  the  legs  are  more  or  less 
spastic  and  the  movements  of  the  hands 
clums}^    Or  the  child  may  be  bed- 
Fig.  ii2.-Cerebr|d  Diplegia.  Mental        ^.j^^^^  ^^j^j^  extremely  rigid  extremi- 
ties, but  with  fair  intelligence.  They 
are  often  late  in  learning  to  talk.    The  boy  (fig.  112),  if  asked  his  name, 
would  take  down  his  bed  card  from  over  his  bed  and  point  to  his  name. 
He  could  hardly  say  a  single  word. 

All  degrees  of  '  perverse  movements '  may  be  present.  There  may  be 
but  little  rigidity,  but  the  limbs  may  be  thrown  about  in  the  most  erratic  way 
whenever  the  child  is  excited  or  attempts  volimtary  movement.  The  face 
is  perhaps  affected  and  all  sorts  of  grinning  and  grimaces  are  seen.  If  asked 
to  protrude  the  tongue,  it  jerks  about  in  an  irregular  way.  For  the  most 
part  the  movements  cease  during  sleep. 

Cerebral  diplegia  in  various  degrees  may  affect  several  children  of  the 
same  family,  and  there  is  often  a  history  of  stillbirths.  In  the  case  of  Willie 
G.  (fig.  1 1 3),  he  was  the  eldest  of  a  family  of  seven  ;  the  second  died  at 


Cerebral  Diplegia 


529 


13  months,  of  convulsions  ;  the  third  was  normal ;  the  fourth  died  a  few  days 
after  birth  ;  the  fifth  was  born  dead  ;  the  sixth  was  normal  ;  the  seventh, 
when  seen, 'was  a  girl  of  4  months,  with  rigid  limbs  and  exaggerated  reflexes. 
In  other  instances  we  have  known  the  first  infant  to  be  bom  dead,  the 
second  with  cerebral  diplegia,  and  the  third  and  fourth  normal  children. 

A  history  of  premature  delivery  and  also  of  a  difficult  and  prolonged 
labour  is  often  given.    Perhaps,  as  pointed  out  by  Jas.  Collier,  in  the  latter 


Fig.  113.— Cerebral  Diplegia.  Willie  G., 
aged  8  years.  The  weight  of  the  body 
is  partly  supported  by  being  held  up  by 
the  arms,  partly  by  resting  on  tlie  toes. 


Fig.  114. —  Willie  G.,  after  divi- 
sion of  the  tendo  Achillis  and 
forced  dorso-fle.\ion. 


case,  there  is  uterine  inertia  rather  than  a  contracted  pelvis  or  rigid  soft 
parts. 

_  The  following  clinical  types  are  distinguished  (Jas.  Collier)  :  (i)  general 
rigidity,  where  the  spasm  and  paresis  are  more  or  less  uniformly  distributed 
throughout  the  whole  body  ;  (2)  paraplegic  rigidity,  where  the  lower  extremi- 
ties alone  are  markedly  affected  ;  (3)  bilateral  athetosis,  where  slow  per- 
verse movement,  occurring  chiefly  in  the  peripheral  part  of  the  limbs,  is 
(4)  choreiform  diplegia  (congenital  chorea),  where  the 
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movements  are  quick  and  occur  chiefly  at  the  proximal  joints;  (5)  con- 
genital spastic  idiocy,  where  the  mental  deficiency  is  marked  and  the  other 
symptoms  slight. 

Cerebral  diplegia  is  in  some  instances  post-natal,  supervening  during 
infancy  or  childhood  as  the  result  of  some  acute  lesion  involving  both  sides 
of  the  cerebral  hemispheres.    The  following  case  illustrates  this  : 

Cerebral  Diplegia— Pseudo-bulbar  /'rtraZ/j/j.— William  H.,  aged  it  years,  admitted 
November  13,  1899,  with  pains  in  the  knees  and  ankles,  and  with  a  typical  erythema  nodo- 
sum rash.  He  was  treated  with  salicylates.  Seven  days  after  admission  his  temperature 
rose  to  102-4°,  the  tonsils  were  swollen,  there  was  a  purulent  discharge  from  the  nose  and 
an  anomalous  rash.  The  exact  nature  of  the  attack  was  uncertain  ;  neither  diphtheria  nor 
scarlet  fever  could  be  with  certainty  e.xcluded.  Shortly  after  the  onset  he  became  uncon- 
scious, and  passed  his  urine  and  faeces  under  him  ;  this  lasted  three  or  four  days,  but 
he  was  drowsy  for  some  time  longer.  Fluids  returned  through  his  nose  ;  he  could  not 
speak,  and  there  was  some  flaccid  paresis  of  both  arms  and  legs.  Power  gradually  returned 
in  his  legs,  but  fourteen  days  later  his  arms  were  more  or  less  spastic.  By  December  29 
he  was  able  to  walk,  but  swallowing  remained  difiicult ;  fluids  choked  him  unless  he  held 
his  head  back,  and  he  used  his  finger  to  push  his  food  after  mastication  to  the  back  of  the 
fauces.  Chewing  was  done  entirely  on  the  right  side,  and  the  food  accumulated  between 
the  jaw  and  cheek.  His  expression  was  blank,  but  there  was  no  marked  facial  paralysis. 
He  could  not  utter  a  word,  but  made  guggling  sounds.  He  would  write  on  a  slate,  though 
with  difficulty,  an  account  of  the  spastic  condition  of  his  hands.  Given  letters  he  would 
join  them  up  into  words  and  sentences.  He  was  constantly  slavering,  and  kept  a  rag 
to  mop  his  mouth.  The  arms  were  more  or  less  spastic,  elbows  and  wrists  flexed, 
thumb  bent  into  the  palms,  fingers  adducted  and  e.xtended.  He  could  lose  the  right  to 
feed  himself ;  he  would  pick  up  a  piece  of  bread  and  butter  between  the  first  and  second 
fingers,  and  pass  it  to  his  mouth,  chewing  with  the  right  side  of  his  jaw,  using  his  fingers 
to  assist  in  the  mastication  ;  swallowing  was  very  difficult.  In  March  1903  condition 
practically  the  same.  He  can  understand  everything  said  ;  is  still  completely  aphasic  and 
seems  childish. 

Infantile  Cerebral  Deg-eneration 

This  form  of  disease  is  also  known  as  'amaurotic  family  idiocy'  (Sachs). 
It  was  first  described  by  Warren  Tay,  and  more  recently  the  disease  has 
been  fully  investigated  by  Kingdon  and  Russell.  The  patients  have  all  be- 
longed to  the  Hebrew  race.  The  infants  are  born  healthy  and  remain  so 
for  a  few  months  ;  then  general  weakness  sets  in,  followed  by  muscular 
wasting  and  rigidity.  The  infant  becomes  dull  and  lethargic,  his  sight 
gradually  fails.  The  retinal  changes  are  in  the  macular  region  ;  the  fovea 
centralis  is  described  as  being  of  a  cherry -red  colour,  surrounded  by  a  pale 
grey  area  twice  the  size  of  the  optic  disc.  Death  mostly  occurs  within 
two  years.  Marked  degenerative  changes  are  found  in  the  cells  of  the 
cerebral  cortex,  especially  in  the  pyramidal  area.  The  disease  is  apt  to 
affect  several  members  of  a  family. 


Infantile  Hemiplegia 

Infantile  hemiplegia,  unlike  cerebral  diplegia,  owes  its  origin,  with  \  ery 
small  exception,  to  some  acute  lesion  after  birth.  The  onset  occurs  during 
the  first  six  years  of  life  in  typical  cases,  and,  indeed,  the  term  infantile  hemi- 
plegia is  usually  restricted  to  cases  of  hemiplegia  arising  during  this  period. 
Striimpel  long  ago  maintained  that  infantile  hemiplegia  and  infantile  spinal 
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paralysis  were  due  to  the  same  cause,  namely,  a  focal  inflammation  of  the 
grey  matter,  the  one  damaging  the  motor  cells  of  the  bram,  the  other  the 
motor  cells  of  the  cord.  Infantile  hemiplegia  has  been  recognised  clmically 
for  many  years.  The  difficulty  with  regard  to  its  morbid  anatomy  has  been 
that  post-mortem  examinations  have  been  made  on  cases  dying  many  years 
after  the  lesion  has  occurred,  and  but  very  few  in  recent  cases.  In  examining 
the  brains  of  adults  who  have  suffered  from  a  hemiplegia  since  infancy,  the 
evidence  as  to  the  nature  of  the  original  lesion  is  by  no  means  conclusive. 

It  is  now  usually  held  that  these  cases  of  acute  and  sudden  hemiplegia 
are  not  due  to  any  one  and  invariable  cause  ;  there  may  be  a  local  encepha- 
litis affecting  chiefly  the  grey  matter,  or  it  may  be  more  extended,  affecting 
the  whole  of  a  cerebral  hemisphere.  In  other  cases  there  is  evidence  of  a 
thrombosis  of  the  minute  or  large  arteries,  or  of  the  veins  which  empty  into 
the  superior  longitudinal  sinus.  Again  there  is  evidence  that  haemorrhage 
from  the  vessels  of  the  pia  mater  or  from  the  vessels  supplying  the  white 
matter,  may  injure  the  nerve  cells  or  nerve  paths.  Presumably,  in  these 
cases,  the  hjemorrhage  is  secondary  to  convulsions  or  the  overfilling  of  the 
veins  during  a  paroxysm  of  whooping  cough. 

The  attack  is  usually  sudden,  accompanied  by  a  series  of  convulsions, 
followed  by  a  period  of  coma  ;  perhaps  lasting  some  days  or  a  week.  The 
temperature  is  often  high,  running  to  105°  or  106°  F.  The  convulsions 
may  be  one-sided  at  first,  but  usually  sooner  or  later  are  general  and 
may  continue  in  series  for  many  hours  or  even  days.  The  coma  is  often 
profound,  and  has  been  called  the  '  status  eclampticus.'  Recovery  from  the 
coma  gradually  takes  place,  and  as  the  child  becomes  conscious  a  hemi- 
plegia, including  one  side  of  the  face,  is  noted.  The  child  may  be  blind  for 
many  days  or  even  months  after  these  attacks,  but  gradually  recovers  its 
sight.  In  other  cases  the  coma  may  not  be  a  marked  feature,  and  the 
paralysis  may  be  noticed  shortly  after  the  convulsions.  In  a  few  cases 
hemiplegia  occurs  suddenly  without  convulsions,  or  there  may  be  convul- 
sions and  coma  without  any  paralysis,  or  a  slight  hemiplegia  which  passes 
off  in  a  few  days  or  weeks.  While  in  the  majority  of  cases  these  attacks 
supervene  in  a  child  in  absolute  health,  in  other  cases  they  are  associated 
with  measles,  measles-pneumonia,  acute  diarrhoea,  whooping  cough,  or 
scarlet  fever.    In  some  there  is  a  history  of  a  fall  or  blow  on  the  head. 

The  arm  is  usually  more  affected  than  the  leg,  and  more  power  returns 
"in  the  latter  than  the  former.  All  degrees  of  paralysis  may  be  noted;  in 
the  milder  cases  recoveiy  takes  place  in  a  few  weeks  or  months,  in  the  more 
severe  it  is  life-long.  The  paralysis  at  first  is  a  flaccid  one,  but  in  a  few 
weeks  or  less  contractures  of  the  paralysed  limbs  begin  to  take  place.  The 
elbow  is  flexed,  the  wrist  is  flexed  and  pronated,  the  fingers  and  thumb  are 
closed.  The  hip  and  knee-joints  tend  to  become  flexed,  and  the  foot  takes 
the  position  of  equino-varus.  The  plantar-reflex  is  extensor,  and  the  knee- 
reflex  is  exaggerated.  Stunting  of  the  limbs  occurs,  and  there  is  vaso-motor 
paralysis.  Speech  is  usually  affected,  but  later  is  regained.  The  mental 
condition  varies  :  some  children  are  normally  intelligent,  others  are  mentally 
defective  in  varying  degree.  Many  of  these  cases  of  infantile  hemiplegia 
suffer  later  from  epilepsy.  The  fits  are  usually  unilateral  at  the  start,  but  later 
become  general. 
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Various  perverse  movements  are  apt  to  occur  in  the  paralysed  limbs, 
resembling  those  present  in  cerebral  diplegia,  (i)  Choreiform  or  twitching 
movements  accompanying  attempts  at  movement.     (2)  Slow  rhythmical 


Fi?.  115.— Showing  Sclerosis  of  left  side  of  the  Cerebrum.    The  right  lobe  of 
"  the  cerebellum  is  slightly  smaller  than  the  left. 

movements  which  are  like  the  movements  of  the  tentacles  of  an  octopus- 
athetosis.    (3)  Almost  every  variety  of  fine  or  coarse  tremor. 


B 


;  L 


Fi..  116  ^Transverse  Section  of  Brain  shown  in  fig.  nS-    fbe  space  between  the  left  side 
of  the  cerebrum  and  the  dura  mater,  shown  by  dotted  hne,  contained  (lu.d. 

The  following  cases  will  illustrate  the  pathology  of  infant  hemi- 
plegia : 

Atromc  Sclerosis  of  a  Cerebral  Hemisphere. -Tiorn^rd  H..  16  months,  admitted  to 
the  Children's  Hospital.  April  X893.    The  mother  states  the  boy  was  perfectly  healthy. 
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and  had  the  use  of  his  limbs  up  to  fourteen  weeks  ago,  when  he  accuientally  fell  off  a  table 
Jtrikh  g  the  left  side  of  his  forehead  on  the  floor.  He  was  poked  up  unconsc.ous  and 
remained  so  for  three  hours  ;  on  consciousness  returning  he  was  convulsed  The  next 
day  he  was  convulsed  and  again  unconscious,  in  which  condition  he  remained  for  three 
weeks  S  the  end  of  this  time  he  regained  consciousness,  and  it  was  found  that  h,s  right 
^dfvvas  paralysed.  On  admission  he  was  a  well-novtrished  child,  h.s  skull  was  well  shaped 
and  ymmetrical.  his  right  arm  and  leg  were  in  a  condition  of  ^Pf  ^ J-^^g'^'^^^^^^ 
any  attempt  to  extend  them  ;  there  was  no  squint,  but  slight  "Yf  t^gmus.  He  was  very 
fS  and  not  intelligent.  As  it  was  supposed  there  was  a  clot  of  blood  compressing  A^^^^^^^^ 
hemisphere  it  was  decided  to  explore.  On  trephining  the  dura  was  found  to  be  purplish  in 
colour  and  partially  calcified ;  on  dividing  it  much  clear  fluidescaped  ;  there  was  evidently  an 
enlarged  subdural  space.  The  child  sank  twenty-four  hours  after  the  operation.  At  the/.«^ 
morUm  it  was  noted  that  both  sides  of  the  skull  were  symmetrical,  the  left  hemisphei-e  was 
much  smaller  than  the  right  (see  figs.  115  and  116),  the  right  side  of  the  cerebellum  slightly 
smaller  than  the  left.  There  was  no  trace  of  a  past  meningitis  or  haemorrhage,  and  no 
thrombosis  or  embolism.  The  convolutions  on  the  left  hemisphere  were  wasted,  but  not 
markedly  so,  the  pia  mater  peeled  off  readily ;  vertical  sections,  after  hardening  in  MuUer  s 
fluid,  showed  there  had  been  a  general  shrinkage  of  the  left  hemisphere  ;  there  was  some 
hypertrophy  of  the  right  cerebral  hemisphere.  Microscopical  examination  showed  there 
had  been  a  chronic  inflammatory  induration  of  the  left  hemisphere.  It  is  uncertam  about 
the  effects  of  the  fall,  but  the  history  points  to  an  encephalitis  affecting  the  left  hemisphere, 
followed  by  atrophy. 

Richardi^re  describes  a  similar  case,  under  the  title  of  sclerose  cerebrale 
hemispherique. 

Convulsions;  Cerebral  H ce mo rrhage.— George.  L.,  aged  12  years,  was  brought  to  the 
Children's  Hospital,  Manchester,  suffering  from  tuberculosis  and  also  hemiplegia;  his 
mother  gave  the  following  history.  He  was  strong  and  healthy  when  born,  though 
the  labour  was  somewhat  tedious.  There  was  no  history  of  hereditary  syphilis.  He 
walked  at  twelve  months  of  age,  and  was  well  and  strong  till  two  years  of  age.  At  this 
time  he  had  a  fit,  which  was  attributed  to  his  eating  some  crust  of  apple  pie  some  half 
an  hour  before  the  attack.  He  was  playing  on  the  doorstep  at  the  time  ;  he  suddenly 
became  '  black  about  the  mouth,'  and  would  have  fallen  but  for  another  boy  who  caught 
him  in  his  arms.  The  fit,  including  the  unconscious  state  which  followed,  lasted  about 
ten  minutes.  Two  weeks  after  he  had  another  fit,  which  lasted  half  an  hour,  and  was 
more  severe  than  the  first ;  his  right  arm  and  leg  were  especially  convulsed.  After  this 
fit  it  was  found  that  his  right  arm  hung  useless,  and  in  trying  to  walk  he  dragged  the 
right  leg.  The  face  was  unaffected.  The  arm  was  always  worse  than  the  leg  ;  at  first 
he  could  not  hold  anything  in  it.  Both  arm  and  leg  slowly  improved,  but  have  remained 
more  or  less  stiff  and  rigid.  Ever  since  the  first  convulsion  he  has  been  subject  to  fits, 
but  he  has  not  had  any  for  the  last  two  years.  He  has  had  on  an  average  two  fits  a  week, 
from  two  years  of  age  till  he  was  ten  years.  They  only  lasted  some  minutes,  accompanied 
by  loss  of  consciousness ;  he  always  knew  when  a  fit  was  coming  on  by  his  right  thumb 
beginning  to  '  work."  He  used  to  say,  '  Mother,  my  thumb's  working' ;  then  he  would 
fall  over  almost  immediately  if  not  caught.  The  fits  were  mostly  right-sided,  but  the  left 
arm  and  leg  would  also  'work.'  Lately  he  has  used  his  right  arm  more  than  formerly, 
being  able  to  hold  things  in  it.  When  examined  (Septembers,  1890)  it  was  evident  he 
was  affected  with  an  old  hemiplegia  :  he  could  walk,  but  dragged  his  right  leg  after  him. 
He  could  use  his  right  arm  for  holding  things,  but  could  not  feed  himself  with  it ;  the 
shoulder  joint  was  fairly  movable,  the  elbow  bent  and  semi-rigid,  and  the  hand  pronated  ; 
thestiff"ness  could  be  overcome  by  slight  force.  The  right  leg  was  somewhat  stiff  at  the 
knee  and  slightly  flexed  as  he  lay  in  bed,  with  the  foot  pointed.  There  was  exaggerated 
knee-reflex  on  the  right  side.  There  was  no  evidence  of  any  mental  weakness.  He  died 
of  tuberculosis  in  February  1891.  An  examination  of  the  outer  surface  of  the  brain 
showed  it  to  be  perfectly  normal ;  the  membranes  were  healthy  ;  there  was  no  flattening  of 
the  convolutions  or  any  evidence  of  an  old  surface  haemorrhage.    The  internal  parts  were 
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examined  by  making  transverse  sections.  The  first  section  taken  through  the  centrum 
ovale  showed  nothing  abnormal.  A  section  made  exposing  the  lateral  ventricles,  without 
slicing  the  corpus  striatum,  showed  an  old  cyst  (fig.  117,  A)  with  brownish  contents, 
6  inch  in  length,  situated  on  the  left  side  in  the  white  substance  between  the  fissure  of 
Rolando  and  the  corpus  striatum  ;  and  four  small  cysts  b  b  situated  on  the  right  side  in 
the  white  substance.  There  was  no  sclerosis  or  induration  in  the  neighbourhood  of  the 
cysts.  A  third  section  made  lower  than  the  above,  and  on  a  level  with  the  upper  surface 
of  the  cerebellum,  and  slicing  the  optic  thalamus,  caudate  nucleus,  and  internal  capsule 
(fig.  118),  showed  the  lower  limit  of  the  cyst  seen  in  fig.  117  A,  a  second  old  blood-cyst  B, 
and  another  small  one  at  C.  Another  similar  cyst  was  found  in  the  white  substance  of 
the  frontal  region  at  a  lower  level  than  fig.  118. 

It  is  difficult  to  account  for  the  blood  cysts  found  in  this  case  except  on  the  supposition 
that  the  fits  were  reflex  and  the  hremorrhages  secondary  and  due  to  venous  engorgement 
caused  by  the  fits.    He  suffered  later  from  post-hemiplegic  epilepsy. 

Thrombosis  of  Middle  Cerebral  Artery  ;  Hemiplegia— ^S.  boy  of  i  year  old,  who  had 
suffered  since  birth  from  marked  cyanosis  due  to  obstructive  pulmonary  disease  (fig.  119 
represents  the  brain  of  this  case)  and  constant  dyspepsia,  was  seized  one  night  with  vomiting 


Fig.  119.— Cyst  formed  by  softening  of  br.iin  subMaiiL^;,  .^eLoiulary  to  obstruction  of  the  middle 
cerebral  artery  beyond  the  first  branch  (to  inferior  frontal  convolution).  The  cyst  wall  has 
fallen  in  from  escape  of  its  conlsnts.  Child  19  months  old  ;  death  7  months  after  onset  of 
paralysis. 

and  convulsions,  followed  by  paralysis  of  the  left  arm  and  leg.  When  seen  on  the  following 
morning,  the  head  and  neck  were  turned  to  the  right  side,  the  eyes  were  suffused  and 
blinking,  as  if  some  foreign  body  was  present,  the  right  pupil  was  smaller  than  the  left, 
but  both  acted  to  light ;  the  child  was  apparently  quite  blind ;  there  were  no  retinal 
haemorrhages,  and  the  optic  discs  were  normal.  The  face  was  drawn  to  the  right  side  ; 
there  was  complete  loss  of  power,  and  apparently  loss  of  sensation,  in  both  arm  and  leg 
of  the  left  side  ;  no  cry  could  be  elicited  on  pinching  or  pricking  the  skin  of  either  limb. 
The  child  was  drowsy,  but  not  unconscious,  as  he  appeared  at  times  to  know  his  mother 
when  in  her  lap.  He  was  apparently  deaf  for  the  first  twenty-four  hours,  though  there 
was  necessarily  some  difiiculty  in  ascertaining  this ;  by  the  next  day,  though  remaining 
blind,  he  knew  the  voices  of  his  friends,  and  turned  in  their  direction  when  he  heard  their 
voices  :  It  was  clear,  also,  that  he  heard  with  both  ears.  Within  a  fortnight  sight  had  returned, 
so  that  he  could  recognise  his  mother  and  his  toys.  His  friends  thought  he  regained  his 
sight  first  m  his  right  eye.  By  the  end  of  six  weeks  sensation  had  returned,  as  far  as 
could  be  judged  in  the  arm  and  leg,  and  some  power  was  returning,  as  he  moved  both 
l.mbs  on  the  left  side.  A  week  or  two  later  he  could  hold  a  rattle  in  the  left  hand,  but 
not  raise  it  to  his  mouth  ;  the  leg  showed  a  tendency  to  draw  up,  and  the  knee-reflex  was 
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much  exaggerated.  The  child  was  quiie  iiUelhgent  and  Ijright.  Hefore  death  (scvun 
months  after  seizure)  much  improvement  had  taken  place ;  the  child  could  put  out  hi. 
hand,  but  there  was  some  rigidity  both  in  the  arm  and  leg.  Death  occurn-d  froi.i 
bronchitis.  Post-mortem.~Q\\  removing  the  brain,  It  was  evident  that  the  right  hemisphere 
had  shrunk,  being  slightly  smaller  than  the  left,  and  that  there  was  a  large  cyst  (por- 
encephalus),  containing  clear  fluid,  occupying  the  central  part  of  the  convexity  of  the  right 
hemisphere  (see  fig.  119) ;  the  cyst  corresponded  with  the  distribution  of  the  middle  cereijral 
artery,  excepting  the  branch  to  the  inferior  frontal  convolution.  The  middle  cerebral 
artery  beyond  its  first  branch  was  impervious,  and  contained  old  clot.  It  was  quite  clear 
in  this  case  that  there  had  been  thrombosis  or  embolism  of  the  middle  cerebral,  with  a 
subsequent  softening  of  the  area  supplied  by  it ;  a  horizontal  section  showed  that  the 
internal  capsule  had  been  compressed. 

No  emboli  were  found  elsewhere  ;  there  was  no  endocarditis  of  the  mitral  or  aortic 
valves,  but  a  much-contracted  pulmonary  artery  and  open  foramen  ovale. 


Fig.  120. — Horizontal  Section  of  a  Brain,  showing  patch  of  softening  involving  the  left  leniiLiilar 
nucleus  and  anterior  limb  of  the  internal  capsule.  The  lenticular-striate  artery  was  plugged 
with  an  embolus  and  impervious.  There  was  complete  hemiplegia  of  the  right  side.  (See  p.  434). 

Among  the  various  causes  producing  a  paralysis  of  hemiplegic  distri- 
bution we  must  mention  embolism.  Embolism  chiefly  occurs  in  patients 
suffering  from  endocarditis,  but  also  apparently  at  times  when  there  is  no 
form  of  heart  disease  present,  the  thrombus  probably  forming  in  the  left 
auricle,  or  pulmonary  veins.  Embolism  is  perhaps  most  common  in  acute 
or  malignant  endocarditis  ;  this  was  so  in  the  case  recorded  on  p.  434  (see 
fig.  120). 

Dr.  F.  Taylor  records  a  typical  case  of  embolism  following  endocarditis  : 

A  boy  of  5  years,  two  weeks  after  an  attack  of  scarlet  fever,  was  seized  with  hemiplegia 
of  the  right  side  ;  the  urine  was  albuminous.    Death  occurred  from  diphtheria  nine  weeks 
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afterwards;  embolism  of  the  left  middle  cerebral  artery,  with  extensive  softening  of  the 
left  hemisphere,  was  found.    There  was  endocarditis  of  the  mitral  valve. 

Dr  J  Abercrombie  reports  a  case  of  a  boy  aged  6  years  who  was  under 
treatment  for  diphtheria,  and  who  on  the  fifteenth  day  was  seized  with  general 
convulsions  and  left  hemiplegia  ;  he  died  eleven  days  later.  The  middle 
cerebral  artery  was  found  plugged  with  an  embolus  ;  infarcts  were  also  found 
in  the  spleen  and  kidneys.  There  was  no  heart  disease,  and  it  was  difficult 
to  understand  the  source  of  the  emboli,  unless  formed  in  the  cavity  of  the 
heart  or  in  the  pulmonary  veins  ;  this  might  be  possible  in  paresis  of  the 
respiratory  muscles  and  disturbed  innervation  of  the  heart,  following  diph- 
theria. Dr.  Trevelyan  reports  a  similar  case  to  Dr.  F.  Taylor's,  m  a  girl 
aged  8  years  convalescent  from  diphtheria. 

A  sudden  hemiplegia  may  develop  in  meningitis,  the  immediate  cause 
being  softening  following  thrombosis  or  embolism  of  the  vessels  ;  the 
meningitis  is  usually  tuberculous.  Thus  a  boy  of  6  months,  who  had  been 
apparently  healthy,  suffered  for  a  week  or  two  from  febrile  disturbance, 
dyspepsia,  and  irritability,  attributed  not  unnaturally  by  his  friends  to 
'teething.'  One  evening  at  8  p.m.  he  was  convulsed,  the  right  arm  and  leg 
twitching  most :  this  was  followed  by  right  hemiplegia,  including  the  face. 
At  3  A.M.,  when  seen,  the  infant  was  unconscious,  with  contracted  pupils, 
Cheyne-Stokes  respiration,  the  face  drawn  to  the  left,  the  right  arm  and  leg 
completely  powerless.  Death  took  place  three  days  later,  the  temperature 
rising  in  the  meantime  to  105°.  post-mortem  showed  a  basal  meningitis 

(tuberculous),  much  fluid  in  the  lateral  ventricles,  and  softening  of  the  left 
hemisphere  and  corpus  striatum. 

Another  lesion  (this  a  rare  one)  giving  rise  to  hemiplegia  is  an  aneurism 
of  the  middle  cerebral  artery,  the  result  of  embolism  in  cases  of  acute  endo- 
carditis ;  this  was  the  case  in  a  girl  of  9  years  under  our  care  who  suffered 
from  intermittent  pyrexia  and  albuminuria,  and  in  whom  a  loud  systolic 
murmur  was  present.  To  these  symptoms  was  added  acute  pain  in  the 
frontal  region,  coming  on  suddenly.  An  ophthalmoscopic  examination 
showed  large  retinal  hjemorrhages  surrounding  the  disc.  A  week  later  there 
was  paresis  of  the  right  arm,  no  paralysis,  but  exaggerated  tendon  reflex  of 
the  right  leg.  Six  weeks  later  she  fell  back  unconscious  while  sitting  up  in 
bed  :  there  was  now  right  facial  paralysis,  and  paralysis  of  the  right  leg. 
Death  followed  ten  days  later.  An  aneurism  the  size  of  a  small  walnut, 
on  the  second  branch  (to  the  ascending  frontal  convolution),  near  its  origin 
from  the  trunk  of  the  left  middle  cerebral  artery,  which  had  ruptured  and 
given  rise  to  meningeal  haemorrhage,  was  found  post  mortem. 

T reatment  of  Spastic  Paralysis.—TYi^  treatment  of  cases  of  chronic  spastic 
paralysis  is  almost  entirely  mechanical.  Efforts  should  be  made  to  prevent 
deformity,  to  bring  forth  what  voluntary  control  is  possible,  and  by  the  division 
of  tendons  and  muscles  wherever  this  can  be  of  service.  Massage  is  bene- 
ficial, especially  when  combined  with  active  and  passive  movements.  The 
classes  of  cases  which  are  least  hopeful  for  such  treatment  are  those  of 
congenital  spastic  idiocy,  the  choreiform  diplegias,  and  those  in  which  the 
spastic  condition  is  very  severe. 

The  most  hopeful  cases  for  treatment  are  those  who  have  the  most  volun- 
tary power  over  their  muscles,  both  in  contraction  and  relaxation.    In  any 
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case  it  is  quite  certain  the  treatment,  to  be  of  service,  must  extend  over  several 
years. 

From  the  onset  of  the  attack,  or  at  least  when  all  acute  symptoms  have 
subsided,  efforts  should  be  made  to  prevent  the  contractures  which  are 
certam  to  arise.  To  this  end  massage  and  movements  should  be  employed 
but  one  has  to  bear  in  mind  the  tender  age  of  most  of  these  patients,  and  ii 
IS  quite  possible  to  do  harm  by  over-zeal.  In  some  chronic  cases  of  diplegia 
and  hemiplegia  treated  by  massage  and  regular  exercises  under  the  care 
of  Dr.  Mumford,  there  has  been  considerable  improvement  in  voluntary 
power. 

In  the  surgical  treatment  of  the  various  forms  of  paralysis  associated 
with  spasm  and  dependent  upon  cerebral  lesions,  great  progress  has  been 
made  in  the  last  few  years,  and  in  this  country  Messrs.  Tubby  and  R.  Jones 
have  done  much  to  develop  interest  and  stimulate  work  in  this  direction. 

In  any  particular  case  careful  consideration  must  be  given  first  to  the 
mental  condition.  Unless  there  is  a  fair  amount  of  intelligence,  surgical 
interference  is  useless,  for  efforts  on  the  part  of  the  child  and  active  move- 
ment are  an  essential  part  of  the  treatment.  Next  a  certain  amount  of 
control  and  power  of  movement  in  the  affected  limbs  is  essential.  Surgical 
treatment  is  chiefly  applicable  to  cases  in  which  the  disability  is  due  to  con- 
tractures and  to  weakness  of  overstretched  and  feeble  muscles.  As  general 
principles  it  may  be  taken  that  a  contractured  muscle  is  in  itself  a  source  of 
irritation,  and  that  its  division  will  both  rectify  deformity  and  improve  the 
nerve  centre,  while  shortening  an  overstretched  weak  muscle  will  improve 
its  power  and  nutrition ;  exercises  and  training,  where  such  have  been  made 
possible,  will  make  the  best  of  the  material  at  our  disposal. 

In  these  cases,  then,  an  examination  must  be  made  of  the  capacity  of 
the  child  and  the  exact  locality  of  the  rigid  structures  ;  e.g.  the  tendo 
Achillis,  the  hamstrings,  the  adductors  of  the  thigh,  the  flexors  of  the 
wrists,  may  require  division  or  lengthening  by  a  plastic  operation,  or 
actual  excision  of  a  portion  of  the  tendon  is  necessary  in  some  cases. 
The  limb,  after  division  of  the  resisting  structures,  is  fixed  in  extension  or 
abduction,  or  whatever  corrected  position  may  be  required,  till  the  wounds 
are  healed,  and  then  active  movements  and  massage  continued  for  a  year  or 
more  make  the  best  of  the  case.  Conversely,  weak  muscles,  as  in  infantile 
paralysis,  may  be  strengthened  by  shortening  and  by  tenoplasty — re- 
inforcing the  weak  by  transference  of  the  strong  to  another  attachment,  'i'lie 
exact  operation  and  particular  apparatus  required  must  be  selected  for  each 
case.    It  will  be  found  that  open  operations  are  usually  the  best. 

Medullary  Hsemorrtiag'e. — In  speaking  of  haemophilia  and  of  the 
hfemorrhagic  diathesis  we  have  mentioned  the  fact  that  a  cerebral  haemor- 
rhage may  occur  in  these  conditions  after  a  slight  head  injury.  We  have 
related  such  a  case  (p.  465),  and  referred  to  some  others  recorded  by  Stefi'en. 
The  following  case  is  a  rare  one  belonging  to  the  same  category  : 

Hemophilia  ;  Medullary  HcBmorrhage.—'NoYtCt).  M. ,  aged  3  years  10  months.  Family 
history  good.  Father  two  years  before  suddenly  lost  the  hearing  in  one  ear,  which  was 
supposed  to  be  due  to  hasmorrhage.  Patient  had  a  sharp  attack  of  scarlet  fever,  followed 
by  glandular  abscesses  eighteen  months  ago.  For  the  last  year  it  had  been  noticed  that 
she  had  exhibited  a  tendency  to  'bruise,'  purple  spots  appearing  on  the  skin  after  the 
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slightest  injuries.  She  was  a  well-nourished  child,  but  had  always  been  difficult  to  feed 
She  was  quite  well  till  the  morning  of  December  22,  when  she  vomited  and  retched  several 
times  ;  there  was  no  history  of  a  blow,  but  she  had  been  to  a  children  s  party  the  even- 
ing before  and  had  romped  a  good  deal.  The  following  day  it  was  noted  she  could 
not  stand  or  sit,  and  when  held  up  her  head  fell  to  the  right  side.  There  was 
slight  paralysis  of  the  left  side  of  the  face,  including  the  orbicularis,  but  the  eye 
could  be  closed  ;  the  voice  was  weak  and  had  a  nasal  twang;  on  attempting  to  swallow, 
she  coughed  and  spluttered  as  if  some  of  the  fluid  had  entered  the  larynx.  There  was  no 
cardiac  murmur.    Temperature  98°.    December  24.-She  had  recovered  some  power  m 

her  legs,  and  she  could  sit  up,  but  her  head 
still  fell  over  to  the  right  side.  It  was  noticed 
that  her  breathing  was  peculiar,  the  right 
side  of  the  chest  was  moving  excessively, 
while  the  left  side  was  hardly  moving  at  all ; 
rales  were  heard  on  both  sides.  Decem- 
ber 25.— The  swallowing  was  better,  but  it 


Fig.  121. — Posterior  aspect  of  medulla  showing 
discoloration  over  clot  (nat.  size). 


Fig.  122. — Transverse  section  of  medulla 
through  middle  of  olivary  body  showing 
laminated  clot  compressing  the  right 
olivary  nucleus,  root  of  vagus,  and  nerve 
centres  in  floor  of  fourth  ventricle,  v, 
vagus;  H,  hypoglossal  (nat.  size). 

was  clear  the  lungs  were  getting  choked,  as 
the  rales  were  heard  freely  all  over,  the  right 
side  still  moving  more  freely  than  the  left. 
Temperature  102°.  The  child  became  more 
and  more  dusky,  the  respirations  increasing  in 
number ;  there  was  intense  restlessness,  and 
finally  death  from  asphyxia  on  the  evening  of  December  26.  Post-mortem  (head  only). — 
No  cerebral  hneniorrhage  except  in  the  medulla,  where  it  was  noted  that  the  right  side 
of  the  medulla  was  swollen  and  discolom-ed  (see  fig.  121).  On  transverse  section  (after 
hardening)  through  the  middle  of  the  olivary  bodies,  a  round  laminated  clot  ^  inch  in 
diameter  was  found,  which  had  compressed  the  root  of  the  right  vagus,  olivary  nucleus, 
and  also  the  nuclei  in  the  lower  part  of  the  floor  of  the  fourth  ventricle  (see  fig.  122). 
We  are  indebted  to  Dr.  R.  T.  Williamson  for  the  microscopical  examination  of  the  clot. 
He  found  no  evidence  of  any  aneurismal  sac. 

Thrombosis  of  Medullary  Artery. — In  the  following  case  acute 
symptoms  were  produced  by  the  thrombosis  of  one  of  the  arteries  of  the 
medulla  in  association  with  tuberculosis  : 

Alice  N.,  aged  8  years,  has  had  tuberculous  disease  of  the  metatarsal  bones  of  one 
foot.  She  complained  one  morning  of  headache,  and  vomited.  The  same  evening  it 
was  noticed  she  had  paresis  of  the  right  side  of  the  face  and  double  nystagmus ;  the 
vomiting  continued,  and  there  was  some  difficulty  in  swallowing.  The  breathing  gradu- 
ally became  difficult.  She  lay  on  her  right  side,  making  tremendous  efforts  to  inspire. 
She  was  cjuite  conscious,  and  could  speak  with  difficulty.  The  violent  efforts  to  inspire 
continued  till  death,  three  days  after  first  seizure.  At  the  post-mortem  there  was  chronic 
glandular  tuberculosis  and  some  scattared  tubercles  on  the  arteries  of  the  brain,  but  no 
definite  meningitis.  There  was  no  cardiac  lesion.  Dr.  F.  E.  Batten  was  good  enough  to 
examine  the  medulla  ;  the  following  is  a  summary  of  his  report  :  The  medulla  shosvs  an 
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extensive  area,  of  softening  in  tlie  lateral  region  of  the  right  side,  extending  from  just  below 
the  junction  of  the  pons  and  medulla  to  the  lower  end  of  the  olive  ;  on  the  lateral  surface 
of  the  medulla  there  is  a  thrombosed  artery  of  considerable  size.  The  lesion  involved 
the  lower  portion  of  the  facial  nucleus,  the  glosso-pharyngeal,  the  vagus,  the  spinal  acces- 
sory and  hypoglossal  nuclei.  Also  the  inferior  peduncle  of  the  cerebellum,  and  the 
ascending  root  of  the  fifth  nerve.  Microscopic  examination  shows  all  the  vessels  in  the 
neighbourhood  engorged  and  thrombosed.  There  is  a  considerable  small  cell  infiltration 
in  the  perivascular  spaces  and  also  in  the  surrounding  tissue.  It  seems  on  the  whole 
probable  that  the  thrombosis  was  determined  in  some  way  by  a  tuberculous  process, 
though  none  could  be  found  in  the  immediate  neighbourhood  of  the  artery. 

Thrombosis  of  the  Cerebral  Sinuses  and  Veins. — Thrombosis  of  the 
cerebral  sinuses  or  veins  is  not  a  common  occurrence  during  infancy  and 
childhood.  It  may  occur  in  the  superior  longitudinal,  lateral,  or  cavernous 
sinus.  It  is  most  likely  to  occur  in  extreme  anaemia,  after  exhausting 
diseases  as  acute  diarrhoea,  where  the  force  of  the  heart  is  weakened  and  a 
stasis  or  slowing  of  the  venous  current  takes  place.  Thrombosis  may  also 
occur  in  the  surface  veins  under  similar  circumstances,  or  the  clotting  in  the 
veins  maybe  the  result  of  meningitis.  The  immediate  result  of  the  obstruc- 
tion to  the  veins  or  sinuses  is  to  distend  the  venous  branches  behind  the 
obstruction  to  their  utmost  capacity,  and  possibly  also  to  give  rise  to  puncti- 
form  haemorrhage  and  softening  of  the  brain.  Thrombosis  of  venous 
channels  may  take  place  in  the  neighbourhood  of  some  inflammation,  as  in 
otitis,  and  pyaemia  may  result. 

Symptoms. — There  is  a  condition  of  great  exhaustion  and  pallor,  and  to 
these  are  added  cerebral  symptoms  and  venous  obstruction.  The  fontanelle  is 
tense,  the  veins  of  the  forehead,  nose,  and  face  are  distended  ;  there  is  epistaxis  ; 
convulsions  are  probably  present,  and,  perhaps,  rigidity  and  retraction  of 
the  neck,  and  paralysis  of  one  or  more  extremities.  In  making  a  diagnosis, 
it  must  be  remembered  that  the  so-called  '  false-hydrocephaloid '  or  cerebral 
anjemia  gives  rise  to  convulsions,  stupor,  and  coma,  and  is  infinitely  more 
common  than  thrombosis.  We  are  only  justified  in  diagnosing  the  latter 
when  there  is  distension  of  the  veins  of  the  face  and  forehead,  or  some 
definite  paralysis.  Thrombosis  of  the  cavernous  sinus  is  most  likely  to  occur 
in  some  local  lesion,  as  a  tumour,  as  a  periosteal  sarcoma  of  the  sphenoid 
bone,  or  caries  ;  the  eyeball  is  prominent,  there  is  oedema  of  the  eyelids  and 
distension  of  the  veins  of  the  forehead. 

Treatment.— action  of  the  heart  must  be  strengthened  by  stimulants 
and  digitalis,  and  the  tendency  to  exhaustion  and  syncope  must  be  combated 
by  beef  tea  and  highly  concentrated  forms  of  nourishment.  The  patient 
should  be  kept  in  the  prone  position  as  much  as  possible,  with  the  shoulders 
and  head  raised.    The  prognosis  is  necessarily  extremely  grave. 
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DISEASES  OF  THE  NERVOUS  SYSTEM — continued 

Chorea 

Chorea  is  a  disease  which  occurs  chiefly  in  children  between  the  ages  of 
6  and  15  years,  and  is  characterised  by  irregular  movements  of  the  voluntary 
muscles,  and  in  some  cases  by  paresis  and  mental  weakness. 

Etiology. — Chorea  can  hardly  be  said  to  be  hereditary,  but  undoubtedly 
a  tendency  to  neuroses  or  '  weak  nerves '  runs  in  families,  and  instances 
might  be  adduced  of  emotional  parents  having  children  who  suffer  from 
chorea  ;  moreover,  it  is  a  common  experience  to  find  several  sisters  or 
brothers  with  chorea,  or  perhaps  one  or  more  are  neurotic  or  hysterical. 

Chorea  is  not  common  before  the  age  of  6  years,  and  after  the  age  of 
15  years  the  liability  to  attacks  becomes  very  much  less.  It  is  more  common 
in  girls  than  boys,  in  this  respect  resembling  hysteria  and  other  emotional 
diseases.  Analysing  633  cases  which  have  attended  at  the  Children's  Hos- 
pital, we  find  that  454  were  girls  and  179  were  boys,  giving  a  proportion  of 
five  girls  to  two  boys  ;  these  figures  closely  correspond  to  the  statistics 
collected  by  other  writei's.^  In  252  cases  the  ages  of  the  patients  were 
analysed,  giving  the  following  result : 

Under  6  years.  .  .  .  15=  3  boys  and  12  girls 
Between  6  and  10  years  .  .  102  =  35  boys  and  67  girls 
Between  10  and  15  years  .       .       135  =  44  boys  and  91  girls 

The  youngest  child  was  a  girl  of  4  years  of  age. 

The  children  most  apt  to  suffer  are  the  nervous  and  excitable,  those  who 
are  easily  frightened,  especially  if  they  are  suffering  from  ill-health  the  result 
of  unfavourable  life  conditions  or  rapid  growth. 

By  far  the  commonest  exciting  cause  is  a  fright ;  in  38  cases  out  of  252 
there  was  a  definite  history  of  the  patient  being  frightened,  the  symptoms 
following  in  some  cases  next  day,  in  others  within  a  few  days  or  a  week.  The 
causes  of  the  fright  were  various  :  in  one  case,  that  of  a  boy,  the  symptoms 
followed  three  days  after  seeing  a  '  man  with  his  throat  cut ' ;  sometimes  the 
attack  was  ascribed  to  a  'dog  having  flown  at  the  child,'  or  the  patient 
was  '  frightened  by  a  policeman,'  or  the  child  had  been  caned  by  the  school- 
mistress or  had  had  a  fall  downstairs.  In  such  histories  there  is  often  some- 
thmg  it  is  necessary  to  discount :  probably  the  scoldings  at  school  were  the 
consequence  and  not  the  cause  of  the  chorea  ;  but,  on  the  other  hand,  it  is 

'  See  F^g^Q'^  Principles  and  PracHce  of  Medicine,  edited  by  Pye-Smith.    2nd  edit. 
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certain  that  chorea  may  follow  within  a  few  hours  of  a  serious  shock  to  the 
nervous  system. 

Mental  strain,  as  working  hard  for  an  examination,  in  some  cases  appears 
to  excite  an  attack  ;  this  has  occurred  too  often  in  our  experience  to  be 
attributed  to  any  mere  coincidence.  A  fast-growing  and  delicate  girl  of 
excitable  disposition  and  not  too  well  fed,  who  is  at  school  for  many  hours 
during  the  day,  and  has  to  divide  her  attention  between  home  lessons  and 
various  domestic  duties,  so  that  she  becomes  little  else  than  a  drudge,  is 
likely  enough  to  suffer  from  a  nervous  breakdown.  '  School-made  chorea,' 
as  Dr.  Sturges  used  to  call  it,  is  not  by  any  means  confined  to  the  poorer 
classes,  and,  although  among  the  better-to-do  classes  there  is  no  question  of 
poor  food  and  household  drudgery,  yet  there  is  often  much  forcing  exercised 
to  induce  a  girl,  of  perhaps  delicate  health,  to  keep  pace  with,  or  run  ahead 
of,  her  stronger  and  more  robust  class-mates. 

In  some  instances  children  who  are  convalescent  from  various  depressing 
diseases,  such  as  acute  rheumatism,  enteric  fever,  or  scarlet  fever,  are 
attacked  with  chorea.  Rheumatism  excepted,  enteric  fever  in  our  experience 
more  often  than  any  other  disease  predisposes  to  cliorea  ;  other  nervous  dis- 
orders, such  as  dementia,  mania,  and  aphasia,  are  not  uncommon  after 
enteric,  and  are  no  doubt  due,  as  is  also  the  chorea,  to  the  anaemia  and 
exhaustion  caused  by  the  long  drain  on  the  system  during  the  disease.  For 
the  connection  of  rheumatism  with  chorea,  see  p.  545. 

Heart  disease  in  some  instances  precedes  the  attack  of  chorea,  or,  in 
other  words,  chorea  makes  its  appearance  in  children  suffering  from  cardiac 
disease. 

It  sometimes  happens  that  a  source  of  irritation  in  some  part  of  the  body 
is  the  exciting  cause  in  an  attack  of  chorea  ;  thus  we  have  seen  a  temporary 
chorea  occasioned  by  suppuration  in  the  middle  ear,  the  choreic  movements 
ceasing  when  the  discharge  made  its  appearance.  In  other  cases  it  happens 
that  chorea  is  an  early  symptom  in  pericarditis — this  we  have  also  seen  ;  in 
one  case,  in  a  little  girl  of  4  years,  choreic  movements  preceded  by  a  few 
days  the  physical  signs  of  a  pericarditis  which  proved  fatal.  We  cannot 
help  thinking  that  in  such  a  case  the  chorea  was  symptomatic  of  the  peri- 
carditis, the  latter  being  the  primary  lesion,  rather  than  that  the  heart  lesion 
was  secondary  to  the  chorea. 

Imitation  in  some  cases  seems  to  be  a  factor  in  the  production  of  chorea. 
On  one  occasion  five  cases  occurred  in  a  girls'  school  immediately  after  the 
admission  of  a  child  suffering  from  chorea  ;  in  such  cases,  perhaps,  k  may 
not  be  imitation  so  much  as  fright  at  seeing  others  affected,  as  Gowers 
suggests.  We  have  never  known  children  in  the  same  ward  to  become 
choreic  in  consequence  of  a  bad  case  being  admitted,  but  we  have  seen  cases 
of  chorea  apparently  made  worse  by  association  with  a  bad  case. 

Symptoms.— yios^  of  those  who  suffer  from  chorea  are  in  some  way  or 
other  weakly,  or  at  least  not  in  robust  health  ;  they  are  often  anaemic,  rapidly 
growing  girls.  Not  infrequently,  it  occurs  in  girls  who  have  gone  out  to 
service,  and  who  are  undertaking  work  which  is  beyond  their  strength.  Often 
the  first  symptoms  are  a  loss  of  control  over  the  muscles,  especially  the 
flexors  and  extensors  of  the  fingers  and  wrists,  and  a  want  of  precision  in 
the  movements  of  the  hands.    The  patient  drops  cups  and  saucers  on  the 


floor,  is  unable  to  do  needlework,  fumbles  sadly  when  she  attempts  to  tie  a 
piece  of  string,  or  spills  her  food  when  she  passes  it  to  her  mouth.  Some- 
times, especially  in  younger  children,  the  first  thing  noticed  is  that  she 
'  makes  faces,'  her  mouth  screwing  up  so  as  to  make  grotesque  grimaces, 
while  she  fidgets  with  her  fingers,  and  when  she  attempts  to  dress  herself 
makes  useless,  clumsy,  ineffectual  movements.    All  this  may  go  on  for  many 
days,  perhaps  weeks,  without  the  friends  thinking  the  child  is  really  ill,  and 
perhaps  she  gets  scolded,  both  at  home  and  at  school,  for  her  clumsy  ways 
and  inattention  to  her  work.    It  is  needless  to  say  the  scoldings  do  no  good. 
Sooner  or  later  the  movements  become  too  obvious  to  escape  attention  ; 
indeed,  it  is  apparent  to  everyone  that  something  is  wrong.    These  move- 
ments are  much  more  vigorous  in  the  upper  part  of  the  body  than  the  lower, 
the  hands  suffering  most  of  all.     The  fingers  are  opened  and  shut,  the 
extensor  and  flexor  muscles  being  constantly  worked  ;  the  arm  is  passed 
behind  the  back,  then  brought  to  the  front  ;  if  asked  to  shake  hands,  it  is 
thrust  rapidly  forward, being  directed  with  difficulty  to  the  hand  to  be  grasped. 
The  tongue  is  protruded  with  a  jerk,  and  perhaps  di-awn  back  again  in  a 
moment  with  a  quick  movement.    The  muscles  of  the  face  are  frequently 
spasmodically  contracted,  so  that  queer  grinning  grimaces  are  constantly 
being  made.    The  muscles  of  the  neck  are  frequently  contracted  and  relaxed 
so  that  the  head  is  moved  from  side  to  side  or  rotated.     When  the  child 
walks,  the  feet  join  in  the  spasmodic  movements,  so  that  the  gait  is  altered 
the  legs  being  thrown  forward  quickly,  or  if  the  patient  stands  the  feet  are 
restless,  being  shifted  about  from  place  to  place.    When  the  patient  is  at 
rest  in  bed  she  will  lie  still  if  not  disturbed,  but  directly  she  is  interfei-ed 
with— as,  for  instance,  to  examine  the  chest — the  movements  begin  the 
hands,  face,  and  trunk  muscles  being  thrown  into  a  state  of  clonic  spasm. 
The  muscles  of  respiration  do  not  escape  ;  the  child  takes  a  deep  sighing 
inspiration,  then  perhaps  there  is  a  series  of  shallow  irregular  respirations. 
The  irregular  respirations  may  affect  the  pulse,  so  that  it  is  irregular  and 
intermittent.    The  movements  cease  during  sleep,  though   sleep  is  not 
readily  obtained ;  indeed,  in  the  worst  cases  the  patient  only  sleeps  when 
under  the  influence  of  chloral  or  opium,  which  has  to  be  freely  given  in  order 
to  secure  rest.    In  the  milder  cases  the  movements  may  be  confined  to  one 
side:  this,  however,  is  never  the  case  when  they  are  severe,  though 
it  is  very  common  to  have  the  clonic  spasms  more  vigorous  on  'one  side 
than  the  other.    A  bemicborea,  in  which  the  movements  are  vigorous 
and  entirely  confined  to  one  arm  or  leg,  is  probably  due  to  some  organic 
cerebral  disease. 

The  temperature  is  usually  normal  throughout,  sometimes  subnormal  •  if 
there  is  any  fever,  peri-endocarditis  or  rheumatism  should  be  suspected  'in 
the  most  severe  cases  the  temperature  may  be  raised  a  degree  or  two 

There  is  often  marked  paresis  of  an  arm  or  leg,  far  more  commonly  the 
former  ;  not  only  is  the  grasp  feeble,  but  the  arm  is  weak  and  powerless 
though  complete,  or  indeed  well-marked,  paralysis  does  not  occur  This 
paresis  of  an  arm  is  sometimes  the  most  prominent  feature  in  the  case  but 
m  all  cases  more  or  less  of  clonic  spasm  may  be  detected  in  the  fingers  or 
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The  electric  irritability  of  the  muscles  in  cases  of  hemichorea  has  been 
studied  by  several  observers,  most  recently  by  (lowers,  cases  of  hemichorea 
being-  selected  on  account  of  the  possibility  of  comparing  the  muscles  of  one 
side  with  the  other.  In  some  cases  no  difference  can  be  detected,  but  in 
others  there  has  been  noted  an  increase  of  irritability  on  the  affected  side, 
the  muscles  conti'acting  with  a  weaker  faradic  and  also  voltaic  current  than 
those  on  the  unaffected  side. 

The  speech  is  affected,  in  some  cases  from  the  muscles  of  the  tongue, 
jaw,  and  larynx  not  being  under  sufficient  control.  In  other  cases  the  mental 
weakness  frequently  present  may  be  the  cause.  Headaches  are  often  com- 
plained of ;  sometimes,  especially  in  cases  of  '  hysterical  chorea,'  there  is 
hypentsthesia  or  antesthesia. 

Optic  neuritis  has  been  observed  by  Gowers,  slight  in  degree  in  some 
cases  ;  in  one  case  there  was  sufficient  to  make  it  comparable  to  the  neuritis 
seen  in  a  case  of  cerebral  tumour.  In  the  vast  majority  of  cases  there  are  no 
ophthalmoscopic  changes. 

The  mental  state  is  often  peculiar.  There  is  a  vacant,  listless  expression 
on  the  face,  in  many  cases  a  dulness  of  comprehension.  The  child  may 
cry  on  the  slightest  provocation.  There  may  be  actual  dementia,  or,  on  the 
other  hand,  maniacal  excitement. 

In  the  worst  cases  the  movements  are  severe  :  the  child  constantly 
wriggles  about,  and  the  arms  and  legs  move  sufficiently  violently  to  throw  the 
patient  out  of  bed.  The  constant  movements  of  the  limbs  chafe  the  skin  on 
the  extensor  surfaces,  so  that  unhealthy-looking  sores  may  result.  We  ha\-e 
seen  such  in  a  fatal  case  become  actually  gangrenous  before  death.  The 
patient  is  sleepless,  and  becomes  anasmic  and  completely  exhausted.  Death, 
however,  may  not  result  from  actual  exhaustion,  it  may  occur  in  consequence 
of  pytemia  or  pericarditis.  In  over  634  cases  there  were  five  deaths,  but 
one  of  these  died,  not  from  chorea,  but  from  an  intercurrent  tuberculous 
meningitis.  All  five  cases  were  in  girls  ;  indeed,  fatal  cases  in  boys  are  very 
rare.  Dr.  Fagge  relates  the  case  of  a  boy  who  died  in  nine  days,  and  another 
boy  of  12  years  who  died  from  obstructed  breathing  due  to  glossitis,  the 
tongue  having  been  severely  bitten. 

The  following  is  the  history  of  a  fatal  case  of  chorea  : 

Chorea,  Endocarditis,  Death.— MdiggiQ  May  B.,  aged  10  years.  Four  members  of 
the  same  family  have  recently  suffered  from  sore  throats  and  fever  due  to  drain  smells  at 
the  back  of  the  house.  No  history  of  rheumatism  or  previous  attack  of  chorea.  Patient 
has  been  attended  at  home  by  Dr.  V,  Brown.  She  has  had  severe  chorea  at  home  for 
two  weeks.  Admitted  February  27,  1891.  The  choreic  movements  are  moderately  severe ; 
she  cannot  feed  herself ;  the  heart's  action  is  irregular,  but  there  is  no  bruit ;  there  is 
incontinence  of  urine  ;  sordes  on  her  lips  and  teeth  ;  temperature,  98°-ioo°  ;  sleeps  badly. 
March  2.— Has  been  taking  bromide  and  chloral,  is  quieter,  and  the  movements  are 
less;  temperature,  96°-98°.  March  9.— Still  improving,  no  bruit  heard,  sleeps  better. 
March  11.— The  temperature  has  gone  up  to  104°  F.  this  afternoon  ;  the  movements  are 
now  very  violent ;  chloroform  has  been  given  to  quieten  the  excessive  movements.  Bruit 
heard  for  the  first  time  at  the  ape.x.  Nepenthe  in  lo-minim  doses  seems  to  excite;  chloral 
appears  to  answer  better.  March  16.  — Has  been  taking  bromide,  chloral,  and  hyoscya- 
mus  ;  is  quieter,  but  takes  food  with  difficulty  ;  temperature,  97°-ioi°.  Extensor  surfaces 
of  the  arm  are  very  rough  and  sore  from  friction  ;  there  is  swelling  of  the  right  parotid. 
March  19.— Much  worse  to-day.    Respiration,  Cheyne-Stokes.    Died  in  the  evening. 
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Post-mortem. — Skin  covering  elbows  and  wrists  roughened  and  abraded,  ulcer  on  ball 
of  tluunb,  ulcer  over  styloid  process  of  radius  and  lower  end  of  ulna  ;  both  ears  are 
abraded;  hair  at  back  of  head  worn  off;  knuckles  abraded.  Much  swelling  of  right 
parotid.  Lungs. — Old  adhesions  round  left ;  right  upper  lobe  dark  red,  solid  behind, 
and  sinks  in  water ;  anterior  edge  emphysematous ;  lower  lobe  semi-solid.  There  are 
patches  of  consolidation  in  the  left  lung  ;  the  back  of  the  upper  lobe  is  engorged.  Heart 
(6i  oz. )  is  firmly  contracted,  especially  left  ventricle.  Mitral  valves  show  recent  endo- 
carditis, the  edges  being  beaded  (see  fig.  88,  which  was  drawn  from  this  case) ;  other 
valves  healthy.  No  dilatation  or  hypertrophy.  Intestines  congested,  Peyer's  patches 
swollen,  slightly  abraded  in  places.  Liver  (44  oz. )  enlarged  and  congested.  Spleen 
(^^^  oz.)  large  and  soft,  ifz^/wsyj  congested.  Brain. — Veins  on  surface  full.  Arachnoid 
membrane  opaque  and  cloudy,  excess  of  subarachnoid  fluid.  There  is  a  patch  of  what 
appears  to  be  lymph  on  the  conve.v  surface.  In  the  Sylvian  fissure  the  arachnoid  is 
especially  opaque.    The  brain  substance  is  firm,  the  capillaries  are  congested. 

Chorea  is  a  chronic  disease  lasting  for  many  weeks,  often  many  months, 
but  it  is  usually  not  equally  severe  throughout  this  period.  Ten  weeks  is 
often  stated  to  be  the  average  ;  it  certainly  is  often  much  longer.  Relapses 
are  exceedingly  common  ;  it  is  not  uncommon  for  children  to  have  three  to 
five  attacks,  but  the  tendency  passes  off  after  puberty. 

Complications.— \n  the  majority  of  cases  of  chorea  the  heart  is  in  some 
way  or  other  affected.  In  some  cases  chorea  apparently  supervenes  in 
children  who  are  suffering  from  chronic  heart  disease  ;  in  a  few  cases  it 
appears  to  be  brought  on  by  an  attack  of  pericarditis,  but  in  the  majority  of 
cases  the  heart  complication  comes  on  during  the  course  of  an  attack  of 
chorea.  Out  of  252  cases  of  chorea,  nothing  abnormal  was  noted  in  the 
heart's  action  in  79  ;  in  54  there  was  irregularity  or  reduplication  of  the 
sounds  ;  in  1 19,  bruits,  mostly  heard  at  the  apex  more  loudly  than  at  the  base 
were  detected.  Some  of  these  bruits  were,  no  doubt,  anaemic,  inasmuch  as' 
they  were  present  only  at  the  base  ;  it  is  seldom,  however,  possible  to  say 
dogmatically  that  a  bruit  heard  during  the  course  of  chorea  is  simply  hiismic, 
and  it  is  necessary  to  have  the  patient  under  observation  for  a  long  period 
during  convalescence  before  we  are  in  a  position  to  say  if  a  so-called  ha^mic 
bruit  is  due  to  organic  disease  or  not.  It  is  well  also  to  remember  that 
endocarditis  may  occur  and  yet  no  bruit  be  produced  ;  thus  we  have 
sometimes  failed  to  detect  bruits  in  cases  of  chorea,  but  some  months  after- 
wards have  noticed  undoubted  organic  murmurs.  Both  mitral  and  aortic 
valves  may  be  affected,  though  the  former  are  far  more  commonly  affected 
than  the  latter  ;  while  many  of  those  in  whom  bruits  are  heard  during  chorea 
have  suffered  from  rheumatism,  this  is  by  no  means  the  case  with  all. 

Acute  or  sub-acute  rheumatism  was  associated  with  chorea  in  46  out 
of  252  cases,  while  20  more,  according  to  their  friends'  account,  suffered  from 
'  rheumatic  pains.'  Statistics  with  regard  to  the  association  of  chorea  and 
rheumatism  vary  considerably,  but  this  is  hardly  surprising,  inasmuch  as  we 
are  largely  dependent  upon  the  histories  given  by  friends,  and  their  ideas 
concernmg  rheumatism  are  apt  to  be  vague  ;  moreover,  the  symptoms  of 
rheumatism  are  often  less  well-marked  in  children  than  in  adults,  and 
rheumatic  attacks  may  be  easily  overlooked,  or  at  least  may  not  be  recog- 
nised as  rheumatic.  The  association  of  rheumatism  and  chorea  is  undoubted 
and  cannot  be  a  mere  coincidence  ;  not  only  do  we  see  children  suffering 
trom  chorea  attacked  with  rheumatism,  and  vice  versa,  but  not  infrequently 
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we  see  a  sister  suffering  from  chorea  and  a  brother  from  rheumatism,  or 
attacks  of  chorea  and  rheumatism  alternating  in  the  same  individual. 
Rheumatic  nodules  are  present  in  a  few  cases. 

A  paresis  of  hemiplegic  or  paraplegic  distribution  not  infrequently  takes 
place  in  chorea  ;  such  cases  having  been  described  as  paralytic  chorea.  It 
consists  in  weakness  rather  than  paralysis,  and  not  infrequently  precedes 
the  other  symptoms  of  chorea.  A  peripheral  neuritis  in  rare  cases  appears 
to  follow  chorea,  as  it  does  also  rheumatic  attacks,  the  principal  phenomena 
being  muscular  wasting  and  paresis,  indefinite  pains  such  as  '  pins  and 
needles,'  and  in  some  instances  anaesthesia.    The  reflexes  are  absent. 

In  other  cases  there  is  sufficient  excitement  of  the  brain  to  merit  the 
name  of  maniacal  chorea  or  chorea  insaniens.  This  condition  is  most 
common  at  or  about  puberty.  There  may  be  violent  delirium  and  excite- 
ment, so  that  the  patient  has  to  be  controlled  by  her  attendants,  the  attacks 
resembling  acute  mania.  Often  these  attacks  are  closely  allied  to,  or  resemble, 
hysteria.    The  following  case  appears  to  have  been  of  this  kind  : 

Maitiacal  Chorea;  Hysteria. —Tl-va  patient  was  a  girl  of  14  years  of  age;  both  her 
sister  and  herself  had  chorea  a  year  and  a  half  before  the  present  attack,  which  lasted  for 
some  time,  and  for  which  she  was  treated  in  the  Derby  Infirmary.  She  was  readmitted 
with  choreic  movements  of  moderate  intensity,  but  they  were  readily  controlled  by  the  will, 
and  she  was  perfectly  rational.  She  got  worse,  the  movements  being  more  violent ;  there 
was  difficulty  of  speech  ;  she  became  extremely  emotional  and  at  times  maniacal.  When 
she  was  moved-as,  for  instance,  when  her  bed  was  made-she  would  struggle  and  run 
her  nails  into  the  attendants.  Two  months  after  admission  the  knees  became  semi-flexed 
and  rigid,  and  there  was  incontinence  of  urine  and  fseces.  She  was  so  troublesome  that 
she  was  sent  home  after  about  three  months  in  hospital.  ^  Some  time  after  she  was 
admitted  to  the  Children's  Hospital.  At  this  time  she  had  sordes  on  her  hps  and  teeth, 
she  was  much  emaciated;  both  knees  were  semi-flexed  and  rigid,  the  hips  were  semi- 
flexed and  rigid  ;  the  patellar  reflex  could  not  be  obtained  on  account  of  the  excessive 
ri-iditv  There  were  slight  choreic  movements  of  the  arms  and  face;  she  passed  her 
urine  and  fceces  into  bed.  She  was  extremely  emotional,  and  there  was  some  h>T)er- 
a^sthesia,  especially  about  the  joints  and  muscles.  She  gradually  began  to  inrprove  in  a 
week  or  wo  gaining  more  control  over  the  sphincters,  and  the  legs  became  less  rigid  and 
Te  made  flesl  A  fortnight  after  admission  the  bedsores  had  healed  and  she  wc^  l^s 
emotional.  In  a  month  she  could  walk  with  help,  and  in  three  months  she  was  discharged 
quite  well. 

In  this  case  there  seems  to  have  been  aggravated  hysteria  associated 
with  chorea,  although  at  one  time  the  girl  looked  very  much  as  if  she  was 
suffering  from  organic  brain  disease.  The  emaciation,  bedsores,  and  rigid 
leg  seemed  to  point  to  an  organic  lesion-;  this  was,  however,  negatived  by 

her  complete  recovery.  ,  ... 

In  some  rare  cases  instead  of  paresis  there  is  muscular  spasm,  which  may 
persist  for  some  time  after  the  choreic  movements  have  disappeared.  The 
following  case  illustrates  this  : 

1  These  .lolos  wore  kindly  fumisted  by  Dr.  W.  Benllmll,  of  Derby. 
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later,  the  choreic  movements  being  pretty  mucli  confined  to  the  right  arm,  which  was 
markedly  weak  :  the  right  knee  joint  and  ankle  were  rigid,  the  muscles  being  in  a  state  of 
spasm  ;  there  was  no  pain  or  tenderness.  There  was  a  systolic  bruit  at  the  apex.  He  was 
discharged  in  six  weeks  ;  the  choreic  movements  had  disappeared,  but  the  spasm  in  the 
right  leg  persisted.  He  had  another  attack  of  chorea  eighteen  months  afterwards  ;  before 
this  occurred,  the  muscular  spasm  had  entirely  disappeared. 

Hemlcborea. — In  many  cases,  as  already  pointed  out,  the  movements 
are  confined  to  one  side  of  the  body,  or  at  all  events  they  are  more  marked 
on  one  side  than  on  the  other.    Hemichorea  is  in  some  instances  post-hemi- 
plegic,  following  some  months  or  more  after  the  hemiplegia,  when  contrac- 
tures are  present,  as  in  the  case  of  cerebral  tumours  situated  near  and 
involving  the  internal  capsule  or  pyramidal  tracts  :  choreiform  movements 
may  take  place  on  the  opposite  side.    In  hemichorea  symptomatic  of  brain 
disease  the  movements  are  vigorous  and  grotesque,  the  fingers,  hands,  feet, 
and  extremities  being  twisted  and  jerked  about.    In  one  of  our  cases,  in  a 
boy  of  5  years  of  age,  who  had  a  cheesy  tumour  in  the  right  optic  thalamus, 
at  first  sight  the  child  appeared  to  be  affected  with  the  ordinary  form  of 
chorea.    His  left  arm  was  in  constant  movement,  the  result  of  short,  irregular, 
jerky  contractions  of  the  muscles  of  the  forearm  and  arm,  following  one 
another  with  great  rapidity,  and  closely  resembling  those  seen  in  a  severe 
case  of  chorea.    When  the  boy  was  at  rest  the  arm  was  quiet,  only  a  sort  of 
fumbling  movement  of  his  hand  being  noticed  ;  but  on  asking  him  to  sit  up 
or.give  his  hand,  vigorous,  almost  violent,  movements  began  again.    Some  of 
the  movements  were  produced  by  all  the  muscles  of  the  arm,  yet  some  of  the 
muscles  acted  more  continuously  and  powerfully  than  others,  so  that  the 
arm  tended  to  be  held  to  the  side  and  more  or  less  behind,  while  the  fore- 
arm was  pronated  and  the  wrist  flexed,  the  fingers  being  in  continual  move- 
ment.   This  condition  of  hemichorea  differs  from  'athetosis'  or  'mobile' 
spasm  already  referred  to  (p. -5 29). 

Morbid  Anaio7ny. —Vaxxons  minute  changes  have  been  described  in  the 
brain  in  fatal  cases  of  chorea,  but  it  is  quite  certain  that  no  constant  and 
mvariable  lesion  has  been  discovered.  Embolism  and  thrombosis  of  the 
minute  vessels  of  the  corte.x  and  basal  ganglia  have  been  described  •  minute 
spots  of  softening,  changes  in  the  nerve  cells,  and  enlarged  peri'vascular 
spaces  have  also  been  found.  We  cannot  say  that  any  of  these  observations 
throw  any  light  on  the  morbid  anatomy  of  the  disease,  especially  when  we 
remember  that  on  various  occasions  competent  observers  have  found 
nothmg  of  importance  in  their  examination  of  the  brain  and  spinal  cord  in 
fatal  cases.  Many  of  the  changes  described  are  no  doubt  secondary  the 
result  of  hyperaemia  of  the  nervous  centres.  ' 

The  frequent  association  of  chorea  with  rheumatism  and  endocarditis 
suggested  to  Kirkes  the  idea  that  chorea  was  the  result  of  minute  embolism 
of  the  bram  by  fragments  of  fibrin  washed  off  the  mitral  valves  This 
hypothesis,  however,  is  quite  inadequate  to  explain  the  phenomena  presented 
by  the  disease  ;  thus  chorea  has  followed  within  a  few  hours  of  a  sudden 
tnght  and  moreover  fatal  cases  have  been  recorded  (though  rarely)  in  whirh 
no  endocarditis  has  been  found.  Embolism  will  not  explain  tSse  caJes  of 
reflex  chorea  in  which  the  exciting  cause  is  an  acute  otftis,  or  when 
follows  some  injury  or  accompanies  pregnancy  ;  we  find  that  pericarditis' and 
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perhaps  endocarditis,  act  as  exciting  causes  operating  through  the  nervous 
system,  just  in  the  same  way  as  some  gastro-intestinal  irritation  may  be  the 
exciting  cause  of  convulsions  in  infants. 

In  considering  the  pathology  of  chorea  we  must  take  into  account  the 
associations  of  chorea,  though  it  cannot  be  said  they  help  us  much  in  coming 
to  a  conclusion.  Chorea  is  associated,  on  the  one  hand,  with  rheumatism 
and  endocarditis,  and  on  the  other  with  hysteria  and  mania  ;  the  former 
association  would  suggest  a  blood-change,  the  latter  simply  a  functional 
disturbance  of  the  nervous  system.  Pathologists  in  formulating  their 
theories  have  leaned  either  to  the  one  or  to  the  other.  Sometimes  chorea 
has  been  explained  as  secondary  to  endocarditis,  as  a  result  of  capillary 
embolism,  or  as  a  result  of  a  'rheumatic'  condition  of  blood,  in  which 
some  chemical  poison  has  been  present  in  the  blood  which  has  a  specific 
action  on  the  nervous  system.  At  other  times  chorea  has  been  looked  upon 
as  an  emotional  disease,  and,  like  hysteria,  a  purely  functional  disease,  or,  as 
it  has  been  termed,  an  '  insanity  of  the  muscles  '  or  motor  region  of  the  brain, 
iust  as  mania  or  other  forms  of  insanity  affect  the  seat  of  the  mind. 

There  has  been  also  much  difference  of  opinion  with  regard  to  the  seat 
of  the  disease  ;  it  has  been  placed  in  the  spinal  cord,  basal  ganglia,  and 
cortex  of  the  brain.    The  fact  that  the  face  is  usually  affected,  and  that  more- 
over the  choreic  movements  are  frequently  one-sided,  would  almost  certainly 
Doint  to  the  seat  of  the  disease  being  within  the  cranium.    The  tendency  of 
recent  researches  in  physiology  has  been  to  deprive  the  corpus  striatum  of  its 
alleged  function  as  an  originator  or  co-ordinator  of  motor  influences,  and  to 
assert  that  it  has  little  or  nothing  to  do  with  the  discharges  of  motor  force. 
On  the  other  hand,  there  is  strong  reason  to  believe  that  the  choreic  move- 
ments are  the  result  of  irregular  discharges  from  the  motor  region  of  the 
Cortex  •  for  the  time  being  the  will  or  the  inhibitory  influence  of  the  fronta 
JeSons  is  in  abeyance,  and  irregular  purposeless  discharges  are  given  out 
f?om  the  cells  in  the  mitor  region  of  the  cortex.    There  is  much  reason  to 
believe  that  the  functions  of  the  cortex  are  impaired  m  chorea,  as  shown  no 
only  by  the  spasmodic  movements,  but  also  by  the  paresis  which  sometimes 
occurs  and  the  mental  dulness  and  emotional  disturbance  so  often  present 
U  can  easily  be  understood  that  if  there  is  impaired  nutrition  of  the  ne  ve 
centres  a  sudden  fright,  or  an  irritation  at  some  distant  part,  may  start  the 
irregu^^^^^^^^  the  cortex,  which  it  may  soon  be  beyond  the  power 

°'  X^l'Z^rl'^X  cardiac  complications  found  in  fatal  cases  we  cannot 
do  l^ttt  than  quote  the  late'Dr.  Sturges,  who  sums  up  as  follows  :  '  Vege 
itions  new  oi  old,on  the  auricular  surface  of  the  ->tral  valves  with  or 

^  w  Ttho  e  ttt  S  ./Xrea,  and  in  some  of  the  most  marked  and 
TypLTca^e?  of  fatal  chol  the  valves  of  the  heart  have  been  found  abso- 
lutely healthy.  ^^^^^^  ^^  ^^,,ays  be  borne 
inrS^d^ruheXei^                  present  may  be  symptomatic  of  some 
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serious  brain  lesion,  or  of  some  distinct  disturbing  influence,  such  as 
pericarditis.  We  have  seen  on  one  or  two  occasions,  in  girls  about  puberty, 
choreic  movements  followed  by  emotional  disturbance  and  paresis  of  limbs, 
attributed  not  unnaturally  to  hysteria,  where  the  onset  of  optic  neuritis  and 
amblyopia  has  made  it  clear  that  the  case  was  really  one  of  cerebral 
tumour.  We  have  seen  also  the  onset  of  chorea  in  a  girl  of  4  years  followed 
in  a  week  by  pericarditis  and  death  in  a  few  days. 

Any  brain  lesion  which  presses  upon  the  pyramidal  tract  may  give  rise  to 
movements  similar  to  chorea  ;  we  have  several  times  seen  this  in  cheesy 
tumours  of  the  optic  thalamus  which  compressed  the  internal  capsule  ;  in 
such  cases  a  'hemichorea'  is  produced  (see  p.  520).  It  must  be  borne  in 
mind  that  in  true  chorea,  if  at  all  intense,  the  movements  are  general, 
though  perhaps  worse  on  one  side  than  on  the  other,  but  they  are  never 
confined  to  one  side,  as  in  the  case  of  cerebral  tumour. 

In  some  of  the  special  varieties  of  the  disease  the  diagnosis  may  be 
difficult ;  thus  in  the  case  related  (p.  546),  where  there  was  contraction  of  the 
limbs  and  bedsores,  one  might  readily  assume  that  chronic  meningitis  or 
other  cerebral  lesion  was  present.  In  a  case  under  our  care,  where  tuber- 
culous meningitis  supervened  in  the  course  of  chorea,  the  diagnosis  was  un- 
certain for  a  few  days.  The  presence  of  optic  neuritis  would  strongly 
point  to  organic  disease,  though,  as  already  stated,  Gowers  has  observed 
optic  neuritis  in  a  case  of  chorea.  In  cases  of  paralytic  chorea  the  chief 
symptom  may  be  simply  paresis  of  one  arm  ;  bui  usually  a  slight  exam- 
ination will  detect  short  clonic  spasms,  either  in  the  affected  arm  or 
elsewhere. 

Prognosis. — Recovery  follows  in  the  vast  majority  of  instances.  The 
principal  danger  is  from  some  heart  complication,  as  pericarditis,  and  from 
exhaustion  in  consequence  of  the  violence  of  the  movements,  want  of  sleep, 
and  nourishment.  The  more  severe  the  case,  the  longer  will  be  its  duration. 
Maniacal  and  hysterical  choreic  cases  are  usually  very  chronic. 

Treatment. — The  most  important  element  in  the  treatment  of  chorea  is 
rest.  It  is  necessary  to  secure  for  a  patient  suffering  from  chorea  complete 
rest  for  the  body,  and  complete  absence  of  excitement  of  all  kinds.  In  all 
but  the  mild  cases  it  is  well  to  begin  the  treatment  by  keeping  the  patient 
for  a  few  days  or  a  week  in  bed  completely  at  rest.  We  must  bear  in  mind 
that  voluntary  movenients  of  all  kinds  (in  severe  cases  at  least)  make  the 
involuntary  movements  more  marked  and  more  completely  beyond  the 
control  of  the  will.  On  the  other  hand,  the  movements  cease  during  sleep, 
and  the  more  quiet  a  patient  can  be  kept  the  better  chance  there  is  of  a 
better  nutrition  of  the  body  and  the  nervous  centres.  Any  excitement  or 
mental  effort  is  certain  also  to  make  matters  worse,  so  that  all  forms  of 
mental  work  must  be  avoided,  while  the  surroundings  of  the  patient  must  be 
made  as  agreeable  as  possible.  When  the  movements  are  severe,  so  that 
the  patient  cannot  sleep,  some  narcotic  must  be  prescribed,  and  of  remedies 
of  this  class  chloral  is  probably  the  best,  but  it  must  be  given  in  full  doses 
to  be  of  use.  Ten  or  fifteen  grains  may  be  given,  and  repeated  in  four  hours 
if  the  restlessness  continues.  Bromide  of  potassium  may  be  combined  with 
the  chloral,  though  most  agree  that  chloral  is  more  useful  than  the  bromide. 
Morphia  seems  at  times  to  add  to  the  excitement  present,  though  in  some  cases 
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it  acts  better  than  chloral.  Nepenthe  in  fairly  full  doses  for  the  child's 
age  sometimes  answers  well  in  procuring  rest.  Inhalations  of  chloroform 
are  often  useful  to  get  the  patient  off  to  sleep.  Great  care  must  be  taken  to 
prevent  the  patient  from  being  injured  by  tumbling  out  of  bed,  and  it  may 
be  necessary  to  protect  the  limbs  by  wrapping  them  up  in  cotton  wool,  or  to 
surround  them  with  some  soft  material  ;  or  padded  boards  may  be  placed  on 
each  side  of  the  bed,  or  a  mattress  may  be  placed  on  the  floor.  The  patient 
should  be  given  a  fair  amount  of  liquid  nourishment,  and  also  stimulants. 
Frequent  spongings  are  of  great  value  in  getting  the  skin  to  act  and  calming 
the  patient. 

Even  in  the  less  severe  cases  of  chorea  it  is  well  to  confine  the  patient  to 
bed  for  a  week  or  two  in  the  early  stages  ;  the  movements  are  always  less 
when  the  child  is  at  rest  in  bed,  and  these  means  are  almost  certain  to  shorten 
the  duration  of  the  attack.  When  improvement  occurs  the  patient  may  be 
allowed  to  get  up  for  a  few  hours  a  day  and  be  taken  out  into  the  fresh 
air,  but  too  much  exercise  should  be  prevented. 

The  drugw^hich  is  most  used  at  the  present  time  is  arsenic  ;  D.  B.  Lees 
strongly  recommends  salicylate  of  soda  in  full  doses,  and  it  is  certainly  worth 
a  trial.  Aspirin  is  often  used.  We  confess  to  some  scepticism  with  regard 
to  the  value  of  medicines  in  chorea,  and  feel  sure  they  occupy  only  a  sub- 
sidiary place  in  treatment.  Arsenic  is  certainly  of  use  in  the  dyspeptic 
conditions  which  so  often  accompany  chorea,  but  it  requires  to  be  given  in 
increasing  doses  as  the  stomach  becomes  more  and  more  accustomed  to  it. 
Two-  or  three-minim  doses  may  be  given  three  times  a  day  at  first,  and 
increased  at  the  rate  of  an  extra  minim  every  week  till  six  or  seven  minims 
are  given.  It  is  better  not  to  continue  the  administration  for  too  long 
together,  as  a  temporary  darkening  of  the  skin  is  apt  to  take  place,  and 
arsenical  neuritis  of  a  severe  type  has  followed  the  administration  of  this 
drug.  In  the  later  stages  iron  may  be  useful,  given  in  combination  wath 
arsenic.  Great  care  should  be  taken  to  regulate  the  bowels  ;  constipation 
is  the  rule,  and  this  may  be  overcome  by  small  pilules  of  extract  of  aloes  or 
some  elixir  of  cascara  sagrada. 

In  chronic  cases  a  change  of  scene,  such  as  residence  at  the  seaside,  is 
perhaps  suggested  by  the  friends,  but  in  our  experience  this  change  often 
makes  the  movements  worse  and  prolongs  the  attack,  in  consequence  of 
the  excitement  attending  the  change  and  the  patient  attempting  to  do  more 
than  her  strength  permits.  A  change  to  the  seaside  should  be  deferred  till 
the  movements  have  neai-ly  ceased  and  can  be  controlled  entirely  by  the  will. 
The  same  may  be  said  of  gymnastic  exercises  and  rhythmical  movements  ; 
they  are  of  the  greatest  use  when  the  movements  tend  to  become  habitual, 
while  the  health  of  the  patient  is  good  ;  they  are  certainly  not  desiral^le  in 
the  earlier  stages.  Massage  has  been  employed  with  good  result  by  Goodhart 
and  Phillips,  and  in  some  of  our  own  and  our  colleagues'  cases  the  result 
has  been  satisfactory.  All  through  the  course  of  chorea  moral  treatment  is 
of  the  greatest  importance.  Chorea  in  many  cases  is  closely  allied  to  hysteria, 
and  a  firm  but  kindly  demeanour  towards  the  patient  is  called  for  ;  and  she 
should  be  encouraged  to  control  the  movements  as  much  as  possible  by  an 
effort  of  will.  In  all  severe  cases  a  nurse  should  be  provided,  as  the  patient's 
mother  is  often  the  last  person  who  should  have  charge  of  her. 
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In  all  stages  of  the  attack  a  nourishing,  easily  digested  diet  is  necessary  ; 
in  severe  cases  it  is  necessary  to  feed  the  patient ;  to  such  patients  fluid  food 
only  can  be  administered. 

Epilepsy 

Convulsive  seizures  of  various  degrees  of  severity  are  common  during 
childhood  and  youth,  and  when  they  are  idiopathic— that  is,  without  assign- 
able cause,  no  cerebral  or  other  lesion  being  discoverable— the  term 
'  epileptic '  is  applied  to  them.  It  is  difficult  to  say  in  what  proportion  of 
cases  children  who  suffer  from  convulsions  during  infancy  become  confirmed 
epileptics  ;  certainly  many  of  those  who  suffer  from  infantile  convulsions 
lose  their  tendency  to  convulsive  seizures  as  they  grow  older.  The  popular 
belief  is  that  children  mostly  '  outgrow '  their  tendency  to  convulsions.  But 
it  is  certainly  true  that  infants  and  young  children  who  suffer  frequently  from 
fits  without  any  obvious  cause  are  very  likely  to  become  confirmed  cases  of 
epilepsy.  Convulsions  due  to  fever,  or  indigestion  in  a  rickety  child,  which 
only  occur  once  or  occasionally,  are  very  likely  not  to  recur,  but  no  definite 
and  certain  promise  should  be  given.  According  to  statistics  collected  by 
Cowers,  in  one-fourth  of  the  total  number  the  attacks  begin  before  the 
age  of  ID  years,  and  nearly  one-half  between  the  ages  of  lo  and  20  years 
These  statistics  show  that  there  is  always  the  possibility  that  children  or 
infants  who  suffer  from  reflex  convulsions  may  become  epileptics  ;  yet  there 
is  a  strong  probability,  if  the  child  does  not  suffer  from  any  cerebral  defect, 
or  has  no  hereditary  tendency  in  the  direction  of  epilepsy,  that  he  will  not 
grow  up  an  epileptic.  Hereditary  influences  certainly  predispose  ;  a  family 
history  of  epilepsy  or  insanity  is  obtained  in  about  one-third  of  the  cases  of 
epilepsy,  in  others  it  may  be  found  that  they  come  of  neurotic  families  in 
which  members  have  suffered  from  chorea  or  hysteria. 

Of  the  exciting  causes  there  is  little  to  be  said.  The  first  fit  may  be 
described  by  the  friends  as  being  due  to  a '  sunstroke,'  or  a  '  blow  on  the 
head,'  or  a  'fright' ;  but  it  is  unsafe  to  place  much  reliance  on  such  state- 
ments, as  they  may  be  merely  coincidences,  and  certainly  are  not  sufficient 
in  themselves  to  produce  epilepsy.  In  the  large  majority  of  cases,  it  must  be 
confessed,  no  immediate  cause  can  be  discovered.  Epilepsy  sometimes 
commences  after  scarlet  fever  and  other  zymotic  diseases,  but  beyond  the 
fact  that  these  fevers  leave  a  certain  amount  of  weakness  behind,  and  so  may 
predispose,  there  is  nothing  to  suggest  that  they  act  as  effectual  causes.  The 
approach  of  puberty  is  a  time  when  the  nervous  system  is  in  an  excitable 
state,  especially  in  girls,  and  epileptic  fits  are  very  apt  to  commence  at  this 
period,  notably  in  cases  where  menstruation  does  not  commence  at  the 
usual  period,  but  is  delayed  by  any  cause.  Constipated  bowels  and  a  slug- 
gish condition  of  liver  certainly  act  as  predisposing  causes. 

Symptoms. — Two  forms  of  attack  ai-e  usually  described  :  the  minor  form, 
ox  petit  mal,  and  the  major  form,  or  grand  mal ;  but  these  two  forms  insen- 
sibly pass  into  one  another,  and  there  is  no  marked  hne  of  demarcation 
between  them. 

The  precursory  symptoms  differ  very  much  :  frequently  the  first  fits  and 
the  succeeding  fits  come  in  the  midst  of  perfect  health,  and  neither  the 
patient  nor  the  friends  are  aware  that  a  fit  is  imminent.    On  the  other  hand. 
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the  child  may  be  unusually  irritable,  easily  put  out,  and  nothing  pleases  it  ■ 
It  may  be  feverish,  dull,  and  stupid.  In  some  cases  the  fit  is  preceded  by 
some  warnmg  or  aura,  by  which  the  patient  becomes  aware,  by  past 
experience,  that  an  attack  is  at  hand.  These  aune  are  more  common  in 
adults  than  m  children,  or  at  any  rate  adults  are  better  able  to  describe  their 
feeling-s  and  have  a  larger  experience  of  fits  to  fall  back  upon.  The  auras  are 
very  diverse  in  character  :  they  may  be  sensations  referred  to  arm  or  leg, 
or  to  the  throat  ;  there  may  be  headache,  vertigo,  or  faintness.  In  rare 
cases  there  are  '  flashes  of  light '  or  sudden  blindness. 

Petit  ;«^?/.— These  minor  attacks  are  very  slight  in  character  and  are 
often  not  admitted  to  be  epileptic  by  the  friends,  who  usually  connect  '  fits ' 
with  the  more  severe  and  decided  form  of  seizure.  They  are  often  spoken 
of  as  '  faints '  or  '  attacks.'  There  may  be  no  real  convulsion  or  tonic  spasm; 
the  child  may  stumble  when  walking  from  a  momentary  impairment  of  con- 
sciousness ;  a  peculiar,  look  crosses  its  face,  and  for  a  moment  it  is  dazed 
and  forgets  what  has  happened.  Sometimes  the  face  becomes  pallid  for 
a  moment,  and  there  is  a  slight  convulsive  spasm  of  the  facial  or  other 
muscles.  The  urine  is  rarely  passed  in  these  seizures,  nor  is  there  any  cry. 
Sometimes  the  attack  is  succeeded  by  drowsiness  or  stupor.  In  older 
children  the  behaviour  may  be  very  peculiar ;  after  one  of  these  minor 
seizures  a  mild  mania  may  seize  the  patient :  he  becomes  mischievous  or 
strikes  other  children  without  provocation,  or  behaves  in  an  hysterical 
manner. 

Grand  mat. — The  seizure  may  begin  with  a  sharp  cry  or  scream,  as  of 
sudden  fright  ;  in  many  cases  this  cry  is  absent,  the  patient  falling  precipi- 
tately on  to  the  ground  in  an  unconscious  state.    The  face  is  pallid  and 
tonic  spasms  of  the  muscles  begin.    Sometimes  these  are  one-sided  in  dis- 
tribution :  the  muscles  of  one  side  of  the  face,  neck,  arm,  and  leg  of  the  same 
side  are  thrown  into  contraction,  the  head  is  usually  rotated  to  the  affected 
side.    In  other  cases  the  spasms  are  general.    The  legs  are  usually  extended 
and  stiff,  the  elbows  partially  bent,  the  wrists  flexed,  and  the  fingers  in  a 
position  of  interosseous  spasm  (Gowers).     The  respiratory  muscles  join 
in  the  general  tonic  spasm,  and,  as  the  inspiratory  muscles  are  more  powerful 
than  the  expiratory,  the  breath  is  drawn  in  and  held,  so  that  the  face  becomes 
congested  and  the  lips  blue.    There  is  usually  spasmodic  contraction  of  the 
muscles  of  the  jaw,  so  that  the  tongue  is  bitten  and  held  between  the  teeth  ; 
frothy,  perhaps  blood-stained,  saliva  runs  from  the  patient's  mouth.  Death 
may  take  place  from  asphyxia  during  this  stage.    Usually,  however,  after 
the  stage  of  tonic  spasm  has  lasted  from  a  few  to  thirty  seconds,  the  con- 
tinued spasm  of  the  muscles  relaxes,  and  clonic  or  intermittent  short  con- 
tractions succeed.     The  muscles  of  the  face  twitch,  so  that  the  patient 
appears  as  if  he  were  making  grimaces  ;  the  limbs  '  work,'  alternately  flexing 
and  extending — sometimes  so  violently  that  the  head  and  legs  are  banged 
about  and  become  bruised  and  injured.    In  other  cases  the  clonic  spasm  is 
not  so  vigorous,  there  being  only  short,  sharp  muscular  contractions.  The 
urine  and  sometimes  the  fteces  are  passed.    The  period  of  the  clonic  spasm 
is  variable  ;  it  may  last  many  minutes,  or  even  hours  ;  the  patient  gradually 
recovers  consciousness,  and  has  no  recollection  of  what  has  passed.  He 
probably  is  dazed  and  sleepy,  goes  off  to  sleep,  and  wakes  up  tired  and  sore. 
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The  fits  vary  much  in  intensity  :  often  the  stage  of  tonic  spasm  is  short  and 
not  well  marked,  and  the  whole  duration  of  the  fit  is  not  more  than  half  a 
minute.  In  some  cases,  especially  after  severe  attacks,  a  temporary  para- 
lysis, mostly  hemiplegic,  is  left.  We  are  inclined  to  attribute  this  to  a 
meningeal  haemorrhage  which  has  taken  place  during  the  respiratory  spasm. 

Kysterold  Fits. — Some  minor  attacks  closely  resemble  hysteria  in  that 
the  spasmodic  movements  are  of  a  purposeful  character,  as  if  directed  by 
the  will,  and,  moreover,  the  child  appears  to  be  conscious  or  semi-conscious 
during  the  fit.  This  form  of  seizure  is  common  both  in  boys  and  girls. 
The  phenomena  which  take  place  are  exceedingly  various  ;  the  child  may 
commence  by  barking  like  a  dog,  or  mewing  like  a  cat,  or  may  attempt  to 
bite  its  attendants  ;  the  head  may  be  banged  about  and  the  legs  and  arms 
thrown  wildly  about,  as  if  the  child  were  directing  the  movements.  The 
patient  may  stiffen  out  and  arch  his  back  as  in  opisthotonos.  Sometimes 
the  actions  are  still  more  co-ordinated.  Thus  in  a  girl  of  7  years,  in  hospital, 
when  an  attack  came  on  she  would  jump  up  in  bed,  turn  round  once  or  twice, 
sit  down  again  and  arrange  the  bedclothes,  smoothing  them  carefully  down, 
and  yet  be  unconscious  during  the  fit,  and  have  no  remembrance  of  it  after- 
wards. A  sharp  word  or  the  prick  of  a  pin  will  often  arrest  these  fits.  That 
some  of  these  cases  are  closely  related  to  epilepsy  is  shown  by  the  fact 
that  they  may  alternate  with  true  epileptic  fits  or  they  may  supervene  at 
puberty  in  children  who  have  suffered  from  chronic  epilepsy. 

Post-hemipleg:lc  Epilepsy. — Children  who  suffer  from  hemiplegia  which 
dates  from  birth  or  within  a  year  or  two  of  birth  are  very  apt  to  suffer  from 
epileptiform  attacks.  Convulsions  are  also  very  apt  to  attend  the  onset  of 
the  hemiplegia  :  the  child  may  continue  to  have  fits,  and  be  subject  to  them 
for  the  rest  of  its  life.  In  other  cases  a  period  of  months  or  years  may  elapse 
between  the  onset  of  the  hemiplegia  and  the  commencement  of  the  epileptic 
fits.  It  is  often  about  puberty  that  they  recur.  As  a  rule,  the  convulsions 
affect  the  paralysed  side  only,  but  in  severe  cases  the  convulsions  may  be 
general.  An  aura  or  warning  of  the  approaching  fit  is  more  common  in 
post-hemiplegic  epilepsy  than  in  idiopathic  epilepsy.  In  these  cases  it  is 
common  for  mental  backwardness  to  exist  (see  case,  p.  531). 

Course.— already  stated,  the  epileptic  fits  may  date  from  infancy,  the 
child  having  suffered  in  the  early  months  or  years  of  its  life  from  convulsions, 
and  these  have  been  succeeded  by  chronic  epilepsy.  More  often  the  child 
has  been  free  from  convulsive  seizures  during  infancy  and  early  childhood, 
and  it  is  only  during  the  second  dentition  or  as  puberty  is  approached  that 
It  has  begun  to  suffer  from  fits.  The  health  prior  to  the  commencement  of 
the  fits  may  have  been  excellent,  there  may  be  no  history  of  epilepsy  in  the 
family,  and  it  may  be  quite  impossible  to  explain  the  onset  of  the  epileptic 
fits.  At  first  the  friends  are  loth  to  believe  the  fits  to  be  epileptic,  and  attri- 
bute them  to  rapid  growth,  dentition,  weakness,  or  some  injury.  In  other 
Cases  the  health  may  have  been  indifferent  or  the  temperament  peculiar,  the 
child  havmg  been  of  a  strange  disposition,  nervous,  easily  frightened 
morose,  or  backward  in  mental  development,  or  may  have  shown  signs  of 
idiocy;  then,  as  puberty  approached,  the  epileptic  fits  appeared.  The 
health  of  the  child  after  the  commencement  of  the  fits  varies  according  to 
their  frequency  and  severity.    In  the  milder  forms  the  children  may  enjoy 
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the  best  of  health,  may  be  merry,  romping  children,  able  to  take  their  part 
m  rough  school  games,  and  be  of  average,  or  more  than  ordinary,  quickness 
and  intelligence.  In  other  cases,  especially  when  the  fits  occur  frequently, 
the  health  suffers,  the  patient  becomes  sallow  and  anaemic,  his  digestion 
and  appetite  are  poor,  and  the  liver  and  bowels  sluggish.  The  memory  is 
apt  to  fail  more  or  less,  and  in  the  worst  cases  a  condition  allied  to  dementia 
may  supervene.  The  intervals  between  the  fits  differ  considerably,  not  only 
in  different  patients,  but  in  the  same  individual  ;  sometimes  many  months  or 
even  years  will  pass  without  a  fit,  at  other  times  the  fits  follow  one  another 
at  intervals  of  a  few  minutes,  so  that  the  patient  is  no  sooner  out  of  one  fit 
than  he  is  into  another.  To  this  latter  condition  the  term  '  status  epilepticus' 
has  been  applied.  In  the  petit  mat  the  fits  usually  occur  oftener  than  in 
the  more  severe  attacks.  Fits  may  occur  at  any  time  within  the  twenty-four 
hours,  at  night  or  by  day,  but  there  seems  to  be  a  special  tendency  for  them 
to  recur  in  the  early  morning  when  the  patient  is  getting  up. 

Prognosis. — The  prognosis  is  bad  in  those  who  have  suffered  from  fits 
from  infancy,  and  who  are  mentally  deficient,  or  in  whom  some  mental 
change  has  taken  place.  The  chance  of  the  entire  cessation  of  the  fits  is  a 
poor  one  in  those  who  have  fits  frequently.  The  less  frequent  the  fits,  the 
greater  is  the  probability  that  they  may  cease  altogether.  Even  in  those 
who  have  only  suffered  from  fits  at  long  intervals  a  cautious  prognosis  must 
be  given,  as  those  who  have  so  suffered  are  never  safe,  and  a  recurrence  may 
at  any  time  take  place.  The  danger  to  life  is  least  in  the  minor  attacks,  but 
as  time  goes  on  the  major  attacks  may  supervene.  There  is  always  the 
possibility  that  the  fits  may  cease  when  the  epoch  of  puberty  is  passed,  and 
in  the  case  of  girls  when  menstruation  is  thoroughly  established.  It  must 
always  be  borne  in  mind  that  epileptics  may  at  any  time  meet  with  a  sudden 
death  from  injuries  received  during  a  fit  :  they  may  fall  into  the  fire,  or  into 
water,  or  they  may  be  suffocated  in  bed  at  night.  Less  often  death  takes 
place  in  the  fit  from  asphyxia,  due  to  prolonged  spasm  of  the  glottis  and 
respiratory  muscles. 

Diagnosis. — In  some  cases  of  petit  mat  the  attack  may  be  so  slight  that 
a  doubt  may  exist  whether  the  fits  are  really  epileptic  or  not ;  but  all  recurring 
'  faints '  or  attacks  of  giddiness  must  be  looked  upon  with  great  suspicion, 
and  if  there  is  a  loss  of  consciousness,  however  short,  they  are  almost 
certainly  epileptic.  Difficulty  may  often  arise  in  distinguishing  hysterical 
attacks  from  true  epilepsy,  especially  the  attacks  described  as  hysteroid.  It 
may  be  simply  a  matter  of  opinion  whether  some  of  these  attacks  are  best 
classed  with  epilepsy  or  hysteria  ;  in, any  given  case  careful  inquiry  must  be 
made  for  typical  epileptic  fits,  which  sometimes  occur  immediately  before 
the  hysteroid  fits.  The  diagnosis  is  usually  easy  between  typical  epileptic 
and  typical  hysterical  fits  ;  it  is  often  very  uncertain  in  atypical  ones.  Loss 
of  consciousness^  biting  the  tongue,  or  tonic  followed  by  clonic  spasms,  if 
present,  are  decisive  in  favour  of  epilepsy.  There  may  often  be  considerable 
difficulty  in  distinguishing  between  reflex  convulsions  and  epileptic  fits. 
Under  3  years  of  age,  if  there  are  the  signs  of  rickets,  the  probabilities 
are  strongly  in  favour  of  their  being  reflex.  After  this  age  reflex  con- 
vulsions may  occur  at  the  commencement  of  some  zymotic  disease,  or  possi- 
bly as  the  result  of  cutting  the  permanent  teeth,  or  from  worms  ;  but  the 
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chances  are  immensely  in  favour  of  epilepsy  if  they  are  on  the  type  of  those 
in  idiopathic  epilepsy  ;  in  all  cases  where  the  attacks  are  epileptiform  in 
character,  in  which  there  is  loss  of  consciousness,  spasm  followed  by  stupor, 
even  though  the  child  is  cutting  one  of  the  permanent  teeth  or  has  worms, 
we  should  be  inclined  to  believe  they  are  really  epileptic.  Parents  naturally 
like  to  believe  that  the  fits  are  due  to  dentition,  to  rapid  growth,  to  a  dis- 
ordered liver  or  stomach,  especially  in  those  cases  where  there  are  no  here- 
ditary tendencies  present,  but  we  cannot  accept  these  as  anything  more  than 
exciting  causes,  and  in  all  such  cases  there  is  only  too  much  reason  to  fear 
that  there  may  be  a  recurrence  of  the  attacks.  Convulsions  may  occur  as  the 
result  of  brain  disease,  recent  as  well  as  old.  A  tumour  or  syphilis  may  be 
present  in  this  case  ;  there  may  be  some  marked  aura,  especially  visual  or 
auditory ;  the  convulsions  will  be  mostly  one-sided  ;  moreover,  there  is 
headache,  giddiness,  vomiting,  paralysis,  and  optic  neuritis. 

Treatment. — A  child  subject  to  epileptic  fits  should  be  placed  under  the 
most  favourable  conditions  possible,  and  should  be  most  carefully  guarded 
from  excitement,  over-fatigue,  and  over-feeding.  A  healthy  country  life,  with 
plenty  of  outdoor  exercise  and  sufficient  employment  for  the  mind,  must  be 
enjoined.  A  moderate  amount  of  brain  work  may  be  allowed,  but  no  forcing 
of  any  kind  should  be  permitted.  It  is  well  to  allow  no  work  and  not  much 
exercise  before  breakfast,  as  at  this  time  there  appears  to  be  an  especial 
liability  to  fits.  The  diet  should  be  simple  and  unstimulating  ;  a  mixed  diet, 
moderate  as  regards  quantity,  is  the  best.  Meat  may  be  allowed  if  there 
are  no  signs  of  dyspepsia,  but  care  should  be  taken  it  is  well  masticated. 
Over-filling  of  the  stomach  and  all  forms  of  indigestible  food  should  be 
avoided.  How  useful  a  regular  life  is,  is  seen  by  the  improvement  which 
nearly  always  takes  place  on  the  child's  admission  to  hospital.  It  is  needless 
to  say  that  all  children  subject  to  fits  should  be  carefully  watched  :  a  public 
or  large  school  is  certainly  not  the  place  for  them,  as  they  require  more  in- 
dividual attention  than  is  possible  under  such  conditions.  There  is  always 
the  possibility  that  they  may  fall  into  the  fire,  or  into  water,  or  be  suffocated 
in  bed  by  a  fit  occurring  during  the  night.  The  state  of  the  bowels  should 
be  most  carefully  attended  to,  as  there  can  be  no  question  that  constipated 
bowels  predispose  to  the  attacks.  Effervescing  citrate  of  potash,  magnesia, 
or  cascara,  with  occasional  small  doses  of  calomel,  are  useful.  Of  all  medicines 
which  check  the  tendency  to  fits  the  bromides  take  first  place.  Bromide  of 
potassium  or  sodium  may  be  given  in  doses  of  lo  to  40  grains  a  day,  according 
to  age  and  to  the  frequency  of  the  fits.  The  saline  taste  is  readily  covered 
by  well  diluting  with  water,  and  adding  syrup  of  orange  peel,  aromatic  sp.  of 
ammonia,  or  liq.  ext.  of  liquorice.    (F.  85,  86,  87.) 

Sometimes  a  laxative  may  be  combined  with  the  bromide  to  counteract 
Its  constipating  action  :  rhubarb  and  nux  vomica  are  useful  for  this  purpose. 
The  bromide  should  be  administered  for  a  month  at  least  after  the  fits,  and 
then  may  be  reduced  in  quantity  ;  but  it  will  be  well  to  continue  the  use  of 
bromide  in  gradually  smaller  doses  for  six  months  at  least  after  the  last  fit  • 
It  may  be  combined  with  digitalis  or  strychnine.  Some  prefer  the  mixed 
bromides  of  potassium,  sodium,  and  strontium. 

Large  doses  of  bromide  give  rise  to  a  lethargic  heavy  condition  in  the 
patient  ;  there  may  be  slow  drawling  speech,  and  a  slow  circulation.  Acne 
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is  apt  to  make  its  appearance  after  a  few  doses  ot  bromide  in  some 
patients. 

There  is  no  other  drug  that  at  all  approaches  bromide  in  value  for  epilepsy. 
Nitrite  of  sodium,  belladonna,  zinc  oxide  or  lactate  (§  to  5  grs.),  borax  (5  to 
ID  grs.),  nitro-glycerine  to  ^-^^  of  a  grain),  and  strychnine  have  all  been 
used  with  more  or  less  advantage  when  bromide  fails. 

The  question  of  surgical  interference  must  depend  upon  the  diagnosis  ; 
in  idiopathic  epilepsy  trephining  or  ligature  of  the  carotids  is  hardly  justi- 
fiable. If  there  is  reason  to  believe  that  a  tumour  in  the  cortex  exists,  an 
operation  may  be  considered  (see  p.  523). 

Infantile  Convulsions.  Eclampsia. — Infancy  predisposes  to  those 
irregular  nerve  discharges  which  go  by  the  name  of  'convulsions'  or 
eclampsia.  The  undeveloped  state  of  the  cortical  centres  during  infancy, 
and  the  consequent  absence  or  imperfection  of  the  controlling  or  inhibitory 
influences  exercised  by  these  centres  in  later  life,  allow  the  '  lower  grade ' 
centres  to  discharge  their  stored  nervous  force,  when  stimulated,  in  a  way 
which  does  not  occur  in  later  years.  The  reflex  actions  exhibited  by 
the  brainless  frog  are  more  easily  provoked  and  more  vigorous  than  the 
reflex  actions  exhibited  by  a  frog  with  the  brain  intact  ;  the  higher  centres 
appearing  to  exercise  a  controlling  influence. 

While  infancy  is  the  time  of  life  in  which  convulsions  are  most  easily 
provoked,  yet  healthy  infants  do  not  become  convulsed  unless  the  stimulus 
is  strong  ;  it  is  the  delicate  ones  who  are  most  likely  to  suffer,  and  especially 
those  who  have  inherited  neurotic  tendencies.  That  hereditary  influence 
plays  an  important  part  as  a  predisposing  cause  there  can  hardly  be  a  doubt, 
the  infants  of  those  who  have  suffered  from  epilepsy  or  who  are  of  a  highly 
nervous  disposition  certainly  more  often  suffer  from  reflex  convulsions  than 
do  the  children  of  strong,  healthy  parents.  The  commonest  predisposing 
cause,  however,  is  rickets,  though  in  what  way  it  acts  is  uncertain  ;  yet  it  is 
certain  that  all  the  tissues  in  rickets  are  badly  nourished  and  built  up,  and 
the  nervous  system  is  no  exception  to  this  :  the  nerve  centres  appear  to  be  in 
a  condition  of  unstable  equilibrium,  and  are  apt  to  discharge  their  nervous 
force  in  a  purposeless  and  irregular  manner.  Very  probably  some  toxin  is 
formed  in  the  alimentary  canal,  which  produces  a  sensitive  state  of  the 
nervous  centres.  In  the  large  majority  of  children  who  suffer  from  convul- 
sions between  the  ages  of  6  months  and  3  years  the  signs  of  rickets  are  pre- 
sent. An  anaemic  condition,  great  exhaustion  from  any  cause,  as  well  as 
hereditary  tendencies,  predispose  to  convulsions  during  the  whole  period  of 
childhood,  but  more  especially  during  the  first  few  months  of  life. 

The  excitmg  causes  of  convulsions  are  mostly  reflex  :  the  irritation  takes 
place  at  some  distant  part,  the  stimulus  passes  up  to  the  nerve  centre  along 
some  afferent  nerve,  giving  rise  to  a  discharge  from  a  nerve  centre  or 
centres,  the  impulse  travelling  along  the  efferent  nerves  to  the  muscles. 

Reflex  convulsions  may  be  said  to  be  disorderly  physiological  reflex  acts. 
In  a  normal  reflex  act  the  nervous  mechanism  is  properly  controlled  and  a 
useful  movement  takes  place  :  in  a  convulsion  there  is  an  irregular  and 
wasteful  discharge  of  nerve  force  which  fulfils  no  useful  end.  An  mfant's 
movements  consist  almost  entirely  of  reflex  acts  of  the  simplest  character, 
the  nerve  centres  in  action  being  of  the  'lower  grade '  group,  situated  m  the 
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spinal  cord,  medulla  and  pons  :  such  are  the  acts  of  swallowing,  sucking, 
crying,  breathing;  in  each  case  there  is  some  form  of  irritation,  or  a  stimulus 
acting  on  the  nerve  centre  and  transmitted  to  it  by  an  afferent  nerve,  and  an 
impulse  is  sent  along  an  efferent  nerve  to  a  muscle  or  group  of  muscles,  and 
a  definite,  perhaps  complex,  act  is  performed.  In  morbid  states  of  the  nerve 
centres  an  afferent  impulse  calls  forth  a  series  of  irregular  and  muscular  move- 
ments, mostly  in  the  form  of  clonic  spasms,  which  may  be  limited  to  one 
group  of  muscles,  or  may  implicate  almost  all  the  voluntary  muscles  in  the 
body.  Thus  the  presence  of  undigested  curd  in  the  stomach  or  bowels  gives 
rise  to  acute  pain  or  griping,  and  acts  as  a  stimulus  over  a  wide  area,  and 
some  distant  nerve  centre,  or  perhaps  many  nerve  centres,  are  thrown  into 
activity.  As  a  consequence  of  this  the  facial  muscles  may  twitch,  the  legs 
be  drawn  up,  the  eyes  roll  about,  the  fingers  be  clenched  ;  there  may  be 
spasm  of  the  respiratory  muscles,  and  all  the  muscles  of  the  extremities  may 
be  thrown  into  a  clonic  spasm  ;  or  the  infant  suffers  from  whooping  cough,  and 
the  spasm  of  the  glottis  passes  into  a  general  convulsion.  Possibly  the  re- 
spiratory muscles  only  may  be  involved,  and  spasm  of  the  glottis  and  of  the 
respiratory  muscles  may  result.  Dyspepsia  or  the  presence  of  indigestible 
food  is  a  fertile  source  of  infantile  convulsions  in  the  newly  born  ;  newly-born 
infants  when  fed  on  artificial  food  frequently  suffer  from  convulsions,  which 
disappear  at  once  when  a  wet-nurse  is  obtained.  In  making  post-mortems 
on  infants  and  young  children  who  have  died  in  convulsions  it  is  no  uncommon 
thing  to  find  the  stomach  to  be  overloaded,  or  possibly  to  contain  pieces  of 
meat  and  other  indigestible  food. 

Dentition  is  another  cause  ;  the  pressure  of  the  advancing  tooth  upon  the 
gum,  or  the  tension  of  the  tooth  in  its  socket,  may,  through  the  branches  of 
the  fifth  nerve,  produce  general  convulsions.  Bronchitis  or  pneumonia  may 
be  the  exciting  cause,  though  the  latter  sometimes  produces  convulsions  in 
consequence  of  the  high  fever  that  is  present. 

The  exciting  cause  of  the  convulsions  may  act  directly  on  the  centres 
themselves.  Thus  the  onset  of  meningitis  or  encephalitis  maybe  marked 
by  convulsions  ;  an  infant  has  a  series  of  convulsions  which  are  perhaps 
more  or  less  one-sided,  and  when  they  cease  it  is  noticed  to  be  paralysed,  the 
hemiplegia  being  due  to  inflammation,  softening,  thrombosis  or  hjemorrhage. 
The  acute  stage  of  infantile  paralysis  may  be  attended  with  convulsions, 
though  only  in  rare  instances.  Convulsions  may  be  caused  by  chronic  brain 
disease.  A  poisoned  condition  of  blood  may  be  the  exciting  cause  ;  thus  a 
temperature  of  104°  or  105°  is  exceedingly  likely  to  be  accompanied'by  con- 
vulsions, the  convulsions  ceasing  when  the  temperature  falls,  and  being 
perhaps  repeated  when  it  rises  again.  Heat-convulsions  are  exceedingly  apt 
to  be  fatal.  A  hypervenous  condition  of  blood  excites  convulsions,  as  seen  in 
mfants  born  in  a  condition  of  asphyxia.  The  onset  of  some  zymotic  disease, 
as  scarlet  fever,  measles,  or  influenza,  is  sometimes  marked  by  convulsions.' 

Symptoms.— convulsive  attacks  vary  greatly  in  their  severity,  and  in 
the  extent  of  the  muscles  involved.  They  may  simply  be  slight  jerky  move- 
ments of  the  head  and  neck,  or  a  limb,  or  they  may  be  slight  twitchin^rs  of 
the  muscles  of  the  mouth  or  eyelids.  The  fingers  may  jerk  and  the  thumbs 
turn  m,  the  toes  become  flexed,  movements  to  which  the  name  of  carpo-pedal 
contractions  has  been  applied.    Such  slight  convulsions  are  often  spoken  of 
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by  nurses  and  parents  as  '  inward  fits ' ;  they  are  most  common  in  young 
babies  with  dyspepsia,  or  those  who  are  suffering  from  distended  bowels. 

A  typical  convulsion  closely  resembles  an  epileptic  fit,  but  the  stage  of 
tonic  spasm  is  usually  shorter,  while  the  clonic  spasms  or  muscular  twitch- 
ings  are  more  prolonged  and  vigorous.  The  commencement  of  a  fit  is 
frequently  marked  by  a  spasm  of  the  glottis,  so  that  the  nurse  thinks  for  the 
moment  the  infant  is  choking  ;  at  other  times  the  rolling  upwards  of  the 
eyeballs  and  twitchings  of  the  facial  muscles  first  call  attention  to  the  child. 
The  face  becomes  pallid,  the  eyes  are  turned  up  so  as  to  show  '  the  whites,' 
the  limbs  are  extended  and  stiffened,  the  hands  are  clenched,  the  neck  and 
back  are  arched,  the  jaw  closes  spasmodically  ;  in  a  few  moments  the  lips 
and  face  become  of  a  bluish  tinge  from  the  respiratory  spasm  ;  the  tonic 
spasm  quickly  passes  into  clonic,  the  hands,  feet,  and  face  '  work  '  for  a  few 
seconds  or  more,  and  the  child  becomes  quiescent  and  the  fit  is  over.  The 
child  becomes  unconscious  during  the  fit,  and  may  remain  dazed  for  a  few 
minutes  to  half  an  hour  after. 

The  fits  may  be  severe,  much  of  the  type  of  a  major  epileptic  fit,  the 
tongue  being  held  tightly  between  the  gums  or  injured  by  the  teeth,  the  child 
frothing  at  the  mouth  and  becoming  cyanosed,  and  remaining  comatose  or 
drowsy  for  some  time.  On  the  other  hand,  the  convulsions  may  be  partial 
only  :  one  side  may  be  affected,  the  leg,  arm,  and  side  of  the  face  twitching, 
or  the  laryngeal  muscles  or  respiratory  muscles  alone  may  suffer.  The  fre- 
quency with  which  fits  occur  differs  very  much  :  a  child  may  have  a  single 
one,  and  it  may  never  be  repeated  ;  or  they  may  recur  daily,  or  there  may 
be  a  constant  succession  of  fits  for  twenty-four  or  forty-eight  hours,  the  child 
never  becoming  conscious.  Some  of  the  most  severe  convulsions  we  have 
ever  witnessed  have  been  in  connection  with  whooping  cough.  The  child 
begins  to  cough  and  forthwith  a  general  spasm  of  the  respiratory  muscles 
takes  place,  with  spasm  perhaps  of  the  muscles  of  the  limbs.  The  child 
becomes  dusky  or  pallid,  and  appears  to  be  dead.  Perhaps  by  the  aid  of 
artificial  respiration  it  comes  round,  but  such  attacks  are,  we  need  not  say, 
exceedingly  fatal. 

In  some  cases  of  uncertain  origin,  the  child  has  a  series  of  convulsions 
and  then  passes  into  a  deep  coma,  which  lasts  some  days  or  even  a  week  or 
more.  These  cases  are  apt  to  be  associated  with  hemiplegia  (see  p.  530) 
and  are  presumably  associated  with  some  brain  lesion  as  meningitis  or 
haemorrhage. 

Death  may  take  place  in  the  fit  from  spasm  of  the  glottis.  In  other 
cases  death  seems  to  be  caused  in  some  way  through  the  nervous  system,  as 
after  death  no  evidence  of  asphyxia  can  be  found.  Convulsions  in  older 
children  are  indistinguishable  from  epileptic  fits,  and  doubtless  many  of  such 
cases  for  which  no  cause  is  found  are  really  epileptic,  or  at  any  rate  showing 
a  tendency  in  that  direction. 

In  not  rare  instances  after  the  infant  becomes  again  conscious  it  is  found 
to  be  Wind.  The  pupils  act  normally,  but  it  has  no  appreciation  of  light. 
Recovery  mostly  takes  place  in  the  course  of  a  few  weeks  or  months. 

Convulsions  may  be  associated  with  idiocy  or  some  mental  defect,  and 
it  is  not  always  easy  to  say  to  what  extent  the  convulsions  depend  upon  the 
presence  of  some  cerebral  lesion  or  malformation,  or  whether  the  mental 
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defect  is  produced  by  the  frequently  recurring  fits.  It  is  not  uncommon  to 
see  children  of  a  few  months  to  a  year  old  who  are  frequently  convulsed, 
and  who  are  evidently  idiots,  not  able  to  sit  up  or  hold  anything  in  their 
hands,  and  not  recognising  their  friends.  In  these  cases  the  prognosis,  as 
far  as  the  mental  development  is  concerned,  is  grave,  though  the  fits  often 
become  less  frequent  or  cease  as  the  infant  develops. 

Prognosis. — This  must  always  be  uncertain,  andnaturally  depends  upon  the 
exciting  causes.  The  first  fit  may  prove  fatal  through  spasm  of  the  glottis  ; 
on  the  other  hand,  it  is  common  to  get  a  history  of  children  who  as  infants 
were  constantly  convulsed  and  yet  have  grown  into  comparatively  strong 
children.  Naturally  much  must  depend  upon  what  the  exciting  cause  of  the 
fit  is  :  if  it  suggest  commencing  meningitis  the  prognosis  is  necessarily  bad  ; 
if  there  is  hyperpyrexia  and  commencing  pneumonia  it  is  very  grave.  Con- 
vulsions following  on  some  exhausting  disease,  as  diarrhoea,  are  mostly  fatal. 
Convulsions  associated  with  laryngismus  are  always  serious,  and  the  prognosis 
must  be  very  guarded. .  In  those  cases  where  the  fits  in  young  infants  are 
frequently  repeated,  it  must  be  borne  in  mind  that  they  may  prove  to  be 
epileptic  or  associated  with  mental  deficiency,  and  a  guarded  prognosis  must 
be  given.  If  there  is  reason  to  believe  that  the  convulsions  are  due  to 
dyspepsia  or  are  symptomatic  of  rickets,  the  prognosis  as  far  as  the  cerebral 
development  of  the  child  is  concerned  is  good,  but  there  is  always  the  risk 
of  its  dying  in  a  fit. 

Diagnosis. — The  exciting  cause  of  the  convulsions  may  be  difficult  or 
impossible  to  determine.  Convulsions  in  infants  shortly  after  birth  may  be 
due  to  a  hypervenous  state  of  the  blood  resulting  from  congenital  heart 
disease  or  atelectasis,  or  to  a  meningeal  haemorrhage,  which  has  taken 
place  during  birth.  Much  more  commonly  the  fits  are  due  to  some 
digestive  disturbance,  especially  if  the  infant  is  being  artificially  nursed.  In 
infants  over  six  months  old,  with  the  symptoms  of  rickets,  the  fits  are  in 
all  probability  reflex  and  due  to  some  alimentary  troubles  such  as  flatulence 
or  griping  in  order  to  expel  undigested  curd  ;  but  the  possibility  of  their 
bemg  due  to  commencing  meningitis  or  to  the  presence  of  tubercles  in  the 
bram  must  always  be  borne  in  mind,  even  in  the  case  of  fat,  healthy-looking 
mfants.  Vomiting,  irregularity  or  hesitation  of  the  pulse-beat,  or  an  un- 
natural softness  of  the  abdomen  would  suggest  meningitis.  The  possibility 
of  the  convulsions  in  infants  being  followed  by  a  hemiplegia  or  a  paralysis 
of  one  or  more  limbs  must  not  be  forgotten.  In  convulsions  in  young 
children  the  chest  should  be  carefully  examined  and  the  temperature  taken 
and  the  skm  mspected  to  ascertain  the  presence  or  absence  of  a  rash  In 
frequently  recurnng  fits  there  is  a  possibility  that  the  child  may  grow  up 
mentally  deficient,  and  a  careful  inquiry  should  be  made  as  to  the  child's 
mtelligence. 

The  fact  that  infants  often  suffer  from  one-sided  convulsions,  or  that 
the  convulsion  begins  on  one  side,  must  not  be  taken  to  indicate  that  there 
IS  brain  disease  of  the  opposite  side,  inasmuch  as  reflex  convulsions  due  to 
mtestmal  irritation  may  be  one-sided  in  the  first  instance 

Morbid  Anatomy.-Zoxivyx\%xor,s  per  se  leave  no  trace  in  the  dead  body 
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most  marked  in  those  dying  suddenly  in  strong  health.    The  veins  on  the 
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surface  of  the  brain  are  full  of  dark  blood,  there  are  punctiform  or  larger 
haemorrhages,  and  the  lirain  may  be  unusually  full  of  blood  and  wet  from 
excess  of  cerebro-spinal  fluid  on  the  surface  and  in  the  lateral  ventricles  ;  but 
these  conditions  are  due  to  death  taking  place  through  stasis  of  blood  in  the 
lungs  and  a  consequent  engorgement  of  the  general  venous  system.  The 
post-mortem  examination  of  the  state  of  the  cerebral  vessels  gives  us  no  clue  to 
their  condition,  whether  of  engorgement  or  anicmia,  during  the  fit  itself,  except 
such  as  are  produced  by  venous  obstruction.  In  many  cases  the  autopsy 
throws  no  light  on  either  the  cause  of  the  fit  or  the  conditions  which 
accompanied  the  fit.  In  others  the  appearances  of  commencing  bronchitis 
or  pneumonia  or  acute  intestinal  catarrh  may  be  found.  Di faculties  are, 
however,  likely  to  be  met  with  at  the  post-mortem  in  distinguishing  between 
early  pneumonia  and  the  sodden  and  cedematous  lung  often  present  which 
is  due  to  the  manner  of  death — namely,  asphyxia  from  obstruction  to  the 
entrance  of  air  into  the  larynx. 

In  making  an  examination  for  medico-legal  inquiries  as  to  the  cause  of 
death,  whether  from  a  convulsion  or  from  some  other  cause,  great  caution 
must  be  exercised  in  coming  to  a  conclusion,  especially  in  infants.  An  infant 
may  have  been  '  overlain,'  i.e.  suffocated  beneath  the  bedclothes  in  conse- 
quence of  the  mother  going  to  sleep  with  the  infant  at  the  breast,  the  mother 
perhaps  alleging  that  the  infant  had  died  in  a  fit.  In  both  cases  the  after- 
death  appearances  may  perhaps  be  much  alike — namely,  those  of  death  from 
asphyxia.  In  many  cases,  however,  a  distinction  may  be  made  between  a 
rapidly  produced  asphyxia  as  in  death  from  a  fit,  and  a  more  slowly  produced 
asphyxia,  as  in  slow  suffocation  beneath  the  bedclothes  ;  in  the  former  the 
luno-s  are  simply  gorged  with  dark  fluid  blood,  in  the  latter  case  the  lungs 
are  sodden  and  oedematous,  containing  a  large  amount  of  frothy  fluid.  In 
any  case  where  the  tongue  is  held  between  the  teeth  and  has  been  injured, 
and  there  are  signs  of  rickets,  the  lungs  gorged  with  dark  fluid,  and  the  veins 
on  the  surface  of  the  brain  overfull,  there  is  a  strong  probability  that  the 
child  has  died  in  a  fit.  It  must  not,  however,  be  too  hastily  assumed  that 
a  convulsion  has  not  been  the  cause  of  death  because  the  typical  signs  of 
asphyxia  are  not  present  ;  death  appears  to  take  place  in  some  cases  pro- 
bably through  the  nervous  system,  before  asphyxia  and  not  from  asphyxia. 

Treatment.— The  treatment  of  convulsions  must  necessarily  be  chiefly 
directed  to  removing  the  cause.  During  the  convulsion  itself,  if  there  is  a 
high  temperature  (io4°-io6°),  no  time  should  be  lost  in  placing  the  infant 
or  child  in  a  tepid  bath  and  pouring  cold  water  over  it  and  into  the 
bath  in  order  to  lower  the  temperature,  which  is  probably  exciting  the  con- 
vulsions, and  it  may  be  also  necessary  to  give  antifebrin  or  quinine.  In  reflex 
convulsions  in  a  robust  child,  especially  if  there  is  colic  or  abdominal  dis- 
turbance, a  warm  bath,  or  a  mustard  bath  so  as  to  redden  the  skin,  is  likely 
to  prove  of  service,  or  the  child's  socks  may  be  wrung  out  of  mustard  and 
water  and  placed  on  the  feet,  or  hot  flannels  may  be  placed  on  the  abdomen. 
If  there  is  reason  to  suppose  the  convulsions  are  due  to  cerebral  disease, 
or  the  convulsions  come  on  at  the  end  of  an  exhausting  illness,  the  warm 
bath  is  not  likely  to  be  of  any  service  and  may  be  Injurious.  If  the  child 
has  taken  any  indigestible  food,  which  is  lying  in  the  stomach  or  in  the 
bowels  an  emetic  or  one  or  two  grains  of  calomel  should  be  administered 
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according  to  the  effect  desired.  If  the  gums  are  swollen  and  tender,  an 
incision,  or  simply  scarifying  them,  will  often  do  good.  If  there  is  otitis,  it 
may  be  well  to  puncture  the  membrane. 

The  inhalation  of  a  few  drops  of  chloroform  or  nitrite  of  amyl  will 
usually  check  the  violence  of  the  convulsive  spasms,  and  should  certainly 
be  tried  if  the  convulsions  last  any  time  or  are  violent.  Of  medicines 
which  diminish  the  irritability  of  the  nervous  centres,  the  bromides,  chloral, 
and  belladonna  hold  the  first  place.  Bromide  of  potassium  or  sodium  must 
be  given  freely  if  the  convulsions  recur  time  after  time.  If  the  child  can 
swallow,  three  to  five  grains  may  be  given  to  an  infant  of  six  months  to  a  year 
old,  and  repeated  every  hour  or  two  for  several  doses,  according  as  the  convul- 
sions are  present  or  not ;  smaller  doses,  less  often  repeated,  should  be  given 
if  improvement  takes  place.  No  harm  is  likely  to  ensue  by  pushing  the 
bromide.  The  bromide  may  be  given  by  the  rectum  if  necessary.  Chloral 
is  in  some  cases  more  useful  than  bromide,  but  it  must  be  used  more 
sparingly  ;  a  two-  or  three-grain  dose  may  be  given  to  an  infant  under  a  year, 
and  repeated  in  an  hour  if  the  convulsions  are  still  present,  but  its  soporific 
effect  must  be  watched.  Chloral,  we  are  inclined  to  think,  is  more  useful 
than  bromide  in  convulsions  due  to  colic  or  whooping  cough.  Bromide 
chloral,  and  cannabis  indica  are  often  given  in  combination  with  advantage 
m  convulsions.  (F.  88,  89,  90.)  Cold  to  the  head  in  the  form  of  ice  or  wet 
cloths  should  be  used  if  meningitis  is  suspected,  and  the  infant  should  be 
carefully  protected  from  all  e.xcitement.  In  severe  and  continued  convul- 
sions m  an  mfant  or  child  over  6  months,  an  injection  of  morphia  m-  to 
3V  gr-  IS  often  of  great  service.  100  &  • 

Convulsions  in  infonts  a  few  weeks  old,  who  are  artificially  fed,  are  due  in 
the  large  majority  of  cases  to  dyspepsia,  and  no  time  should  be  lost  in  pro- 
curmg  a  wet-nurse,  or  at  any  rate  in  giving  the  infant  the  most  suitable  food 
that  can  be  procured.  The  bromides  will  have  but  little  effect  in  stopping 
the  convulsions  as  long  as  acute  dyspepsia  or  colic  is  present 
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Theteim  tetany  ,s  applied  to  a  form  of  tonic  spasm,  mostly  affecting  the 
extremities,  which,  like  spasm  of  the  glottis,  consists  in  a  reflex  contract  on 
of  a  group  of  muscles,  the  result  of  irritation  in  some  distant  part  Tetnnv 
n.ay  affect  both  children  and  adults,  though  it  is  commoner  befo  .  the 
of  3  years  than  after  this  period.  It  is  mostly  associated  with  rickets  In 
this  respect  resembling  convulsions  and  laryngeal  spasm  ;  t  frequlnt  v 
ZZl  k'Ti^'^^'I"  laryngismus.  It  rarel^  makes  its  appearancT  in 
healthy  children  but  in  those  who  have  suffered  from  some  exLausti,  " 
disease,  especially  some  affection  of  the  alimentary  canal  aTdiarrC.  "? 
acute  enteritis  ;  prolapse  of  the  rectum  may  be  an  eLitb^e  cause  T  .?t  I 
dentition  appears  to  be  an  occasional  cause  One  of  X  most  sevei  e  c. 
we  have  seen  was  associated  with  a  fatal  attack  of  acute  enters  It^^^^^^^^ 
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epidemically  among  schoolgirls,  but  in  such  cases  the  muscular  contractions 
were  no  doubt  due  to  hysteria. 

Syinpto))is  and  Course. — The  attacks  consist  in  spasms  of  the  muscles  of 
the  extremities,  more  especially  of  the  forearms  and  feet.  There  is  no  loss 
of  consciousness,  and  usually  no  spasm  of  the  facial  muscles,  though  there 
is  mostly  an  expression  of  pain  on  the  face  when  the  cramps  come  on.  In 
the  severer  cases  the  arm  is  adducted  at  the  shoulder  and  fixed  to  the  side, 
the  elbow  is  flexed  at  right  angles,  the  forearm  pronated,  the  wrist  flexed,  the 
thumb  turned  in,  while  the  fingers  are  in  the  position  of  interosseous 
spasm,  forming  what  is  known  as  the  '  accoucheur's  hand '  ;  in  other  cases 
the  fingers  are  spread  out  (see  fig.  124). 

In  the  lower  extremities  the  foot  is  in  the  position  of  talipes  equinus  or 
equino-varus,  the  plantar  surfaces  being  hollowed  out  and  the  toes  bent. 
The  knees  may  be  semi-flexed  and  the  thighs  adducted.  The  muscles  of  the 
calf  are  hard  and  rigid,  feeling  as  if  gathered  up  into  a  ball.    There  is  usually 


Fig.  123.— Tetany  affecting  limbs,  also  muscles  of  neck. 

oedema  of  the  dorsum  of  the  feet  and  hands,  from  interference  with  the 
venous  circulation. 

The  contractions  are  evidently  painful  ;  the  infants  scream  when  they  are 
handled  or  interfered  with  ;  the  spasms  may  intermit,  but  usually  last  a  con- 
siderable time.  In  rare  cases,  notably  those  recorded  by  Cheadle,  the  muscles 
of  the  face  are  thrown  into  spasm  ;  in  other  cases  the  muscles  of  the  jaw,  abdo- 
men neck,  and  back  have  been  aff-ected  (see  fig.  123).  More  commonly  the 
spasm  is  confined  to  the  hands  and  feet,  or  the  hands  only  may  be  aff-ected. 
The  spasm  lasts  from  a  few  minutes  to  many  hours  or  even  days,  then  dis- 
appearing and  perhaps  appearing  again.  Most  of  the  muscles  of  the  body 
are  in  a  condition  of  irritability,  especially  those  of  the  face.  Ihis  is 
evidenced  by  the  readiness  with  which  they  contract  when  the  facial  nerve  is 
irritated  If  the  finger  be  passed  smartly  over  the  angle  of  the  mouth,  a 
sharp  contraction  of  the  levator  follows  :  or  the  finger  is  brushed  across  the 
outer  side  of  the  orbit,  and  a  contraction  of  the  orbicularis  ensues.  Ihis 
'  facial  phenomenon,'  however,  is  not  peculiar  to  tetany.^    The  same  irritable 

1  J.  Loos,  M.D.,  Wiciicr  klin.  Wochenschr.  No.  49.  1891  ;  '  Larj-ngisnnis,'  Dr.  W. 
Gay,  Brain,  January  1890. 
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condition  of  muscles  can  sometinies  be  demonstrated  by  compression  of  the 
large  nerve  trunks  of  the  arm,  which  may  give  rise  to  muscular  spasm  in  the 
hands  and  fingers.  This  is  sometimes  referred  to  as  '  Trousseau's  pheno- 
menon.' 

Tetany  never  threatens  \\i&per  se,  as  it  only  affects  the  muscles  of  external 
relation,  though  the  child  may  die  from  the  effects  of  the  gastro-enteritis,  of 
which  the  muscle  cramps  are  only  symptoms.  The  only  case  which  termi- 
nated fatally,  which  we  have  seen,  was  that  of  a  boy  aged  6  years,  who  died 
in  a  few  days  from  the  effects  of  a  gastro-enteritis  ;  the  principal  symptoms 
were  constant  vomiting,  cramps  in  the  stomach,  and  tetany  of  both  upper 
and  lower  extremities.  The  post-mortem  showed  the  brain  and  cord  to 
be  normal  to  the  naked  eye  ; 
the  mucous  membranes  of  the 
stomach  and  intestines  were 
injected,  and  evidently  in  a 
state  of  acute  catarrh.  In 
another  case,  somewhat  simi- 
lar, Hadden  could  find  no 
changes  in  the  cord. 

Tetany  is  apt  to  return  from 
time  to  time  after  a  consider- 
able interval  ;  this  may  be 
noticed  in  cases  received  into 
hospital  :  these  mostly  get 
well  quickly  and  go  home,  but 
in  another  week  or  two  ai'e  as 
bad  as  ever. 

Diagnosis. — Tetany  may 
be  mistaken  for  cerebro-spinal 
meningitis,  but   it  can  only 
thus  be  mistaken   when  the 
constitutional    symptoms  ac- 
companying the    tetany  are 
severe.    In  tetany  there  is  an 
absence  of  cerebral  symptoms 
as  well  as  of  vomiting  and 
fever.    In  tetanus  the  spasm 
of  the  masseters  is  an  early  symptom  ;  it  is  absent  in  tetany,  or  comes 
on  late  m  the  attack.    The  position  of  the  fingers  is  different  in  the  two 
diseases.     In  girls  or  older  boys  hysterical  contraction   might  resemble 
tetany,  but  the  former  usually  affects  one  limb,  or  an  arm  and  a  leg  only 
while  the  latter  is  always  bilateral. 

Treatment.~T\i^  treatment  must  be  directed  in  the  first  place  to  the 
excitmg  cause.  A  dose  of  calomel  or  grey  powder  should  be  given  if  there 
IS  any  gastro-mtestmal  disturbance,  or  undigested  food  lodging  in  the  intes- 
tinal tract  and  the  greatest  care  be  taken  to  give  only  the  blandest  food 
Warm  baths  may  be  given  to  relieve  the  spasm,  and  hot  laudanum  fomenta- 
tions applied  to  the  hands  and  feet.  Bromide  of  potassium  is  likely  to  relieve 
the  symptoms  ,f  given  in  full  doses.    Chloral,  belladonna,  digitalis,  and 
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Fig.  124.— Tetany  of  the  Hands  and  Feet  (from  a 
photograph  by  Dr.  L.  W.  Crowe). 
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Calabar  bean  have  all  been  used  with  benefit.  Cheadle  found  the  to  ^ 
dose  of  Calabar  bean  of  use  in  one  case. 

iTystag-mus. — Nystagmus  is  common  during  both  infancy  and  childhood 
and  accompanies  very  dififerent  conditions.  It  usually  consists  in  short  rapid 
oscillations  of  the  eyeballs  in  a  lateral  direction,  the  head  sometimes  moving 
also.  In  some  cases  the  ocular  movements  are  vertical  instead  of  lateral. 
It  may  be  present  in  congenital  cataract,  tumours  of  the  brain,  hydrocephalus, 
and  hereditary  ataxia  ;  but  it  is  also  present  in  children  who  are  not  suffering 
from  any  organic  disease.  It  may  be  present  in  some  forms  of  clonic  spasm 
of  the  neck. 

Head-nodding-  and  Head-shaking-,  going  on  constantly  as  they  some- 
times do  in  infants  and  young  children,  are  the  result  of  a  chronic  reflex 
spasm  of  the  sterno-mastoids,  either  both  acting  together  and  making  a 
nodding  movement,  as  in  expressing  assent,  or  acting  alternately  and  shaking 
the  head  as  if  expressing  dissent.  The  movements  may  be  constant  or  inter- 
mittent, perhaps  ten  or  twelve  times  a  minute.  Nystagmus  may  be  present. 
These  curious  spasmodic  affections  appear  to  be  aUied  to  laryngismus. 
Dr.  S.  Gee  records  an  instance  of  this  association,  and  in  one  case  of 
'head-nodding'  mentioned  by  A.  Baginsky,  the  child  suffered  later  from 
convulsions  and  laryngismus.  Head-shaking  in  older  children  Dr.  S.  Gee 
connects  with  epilepsy.  The  prognosis  is  good  ;  like  laryngismus,  these 
affections  appear  to  be  due  to  some  reflex  irritation  in  the  alimentary  canal 
or  to  dentition,  and  mostly  occur  in  rickety  children. 

'  Head-bangringr '  in  children  has  been  described  by  Dr.  S.  Gee.  It  con- 
sists in  a  peculiar  habit,  to  which  some  children  are  liable,  of  turning  over 
on  to  their  face  at  night  and  banging  their  heads  into  the  pillow.  Dr.  Gee 
records  three  cases  :  two  of  these  were  2i  years  of  age,  and  one  was 
5  years.  One  child  used  constantly,  nearly  all  night,  to  bang  his  forehead 
into  his  pillow.  No  cause  was  found  to  account  for  this  strange  habit. 
It  appeared  very  intractable,  but  one  child  much  improved  whilst  living  in 
the  country. 

Hysteria.— Functional  nerve  disturbances,  in  the  form  of  sensory  de- 
rangements, paresis,  contractures,  or  eclampsia,  are  by  no  means  uncommon 
in  children.  Hysteria  when  it  occurs  during  early  Hfe  mostly  affects  girls, 
but  it  occurs  also  in  boys  ;  the  approach  of  puberty  is  the  most  common 
period. 

A  tendency  to  hysteria  runs  in  families,  and  is  transmitted  from  parents 
to  children,  but  the  foolish  way  in  which  children  are  often  brought  up,  then- 
weaknesses  pampered  and  their  ailments  intensified  by  injudicious  sympathy, 
often  tends  to  aggravate  an  hereditary  disposition  to  nerve  disorders.  While 
it  most  frequently  happens  that  hysterical  children  come  of  neurotic  families 
and  belong  to  the  well-to-do  classes,  yet  such  children  may  be  found  in 
country  districts  among  country  folk,  where  neurotic  tendencies  might  be 
least  expected.  '  Fasting  girls '  who  have  had  a  temporary  notoriety,  '  cata- 
leptics,'  and  religious  maniacs  have  been  found  in  cottage  homes  and  among 
surroundings  that  one  would  have  supposed  were  little  likely  to  foster 

hysterical  affections.  .     j     •  i  1 

Hysteria  in  its  milder  or  severer  forms  is  often  associated  with  othei 
diseases,  such  as  epilepsy,  chorea,  and  various  mental  affections  ;  it  may  also 
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be  engrafted  on  to  organic  brain  disease,  such  as  meningitis  or  some  spinal 
affections.  Hysterical  phenomena  are  rare  before  the  age  of  6  years  and 
are  most  common  about  puberty,  especially  in  those  cases  where  menstrua- 
tion has  failed  to  become  established. 

Symptoms.  Sensory  Disturbances. — Perhaps  the  most  common  form  of 
hysteria  in  girls  is  hyperesthesia  ;  there  is  a  complaint  of  tenderness  or  pain 
which  cannot  be  accounted  for  except  by  neurosis.  There  is  some  local 
tenderness  about  the  spine  or  one  of  the  joints,  especially  the  hip,  the  girl 
screaming  with  pain  when  the  joint  is  moved  ;  the  thyroid  gland  or  front  of 
the  larynx  is  sometimes  hypersensitive.  Headaches  are  very  common  :  these 
may  be  frontal  or  occipital,  or  may 
take  the  form  of  the  '  clavus '  of 
adults.  Hysteria  is  apt  to  mimic 
various  diseases  which  are  nor- 
mally accompanied  by  severe  pain, 
such  as  peritonitis,  pleurisy,  rheu- 
matism ;  it  must,  however,  be 
always  borne  in  mind  that  there 
may  be  some  actual  disease  pre- 
sent, and  that  the  sensory  disturb- 
ance is  only  an  exaggerated  con- 
dition of  what  would  normally 
exist. 

Ansesthesia  is  much  less  com- 
mon in  children  than  hyper- 
assthesia  ;  but  hysterical  hemian- 
testhesia,  in  which  the  special 
senses  are  involved,  occasionally 
occurs.  Sleeplessness  is  not  un- 
common ;  the  patients  assert  that 
they  cannot  sleep,  and  only  per- 
haps doze  off  when  it  is  time  to 
get  up. 

Motor  Disturbances. —  Para- 
lysis, or  rather  paresis,  is  common; 
the  larynx  is  perhaps  most  fre- 
quently affected,  but  paraplegia  is 
not  infrequent.  Hysterical  aphonia 
in  girls  has  the  same  characters 
as  in  adults :  there  is   loss  of 

IniSlJ  iir'w' t"^^"  'P'^^^"^  ^"  ^  '  sometimes  the 

ton     n  T  ^Y',f' °^  ^^^'^^  ^  ^^"dition  of  hysterical  hypo 

ton,a_or  flacc.d.ty  of  all  the  muscles  of  the  body.    The  cMd  was  semi 


Fis.  125.— Hysterical  Spastic  Hemiplegia. 
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nl?l^\t:A""^'.^'^^i^!-^/^^  ^^'^^'^  °f  the  body  were  soft  and  flabby  as  if 

'  take 

gradually  give  way  under  the  "chnd",';miT;he  can  no  longer  stand,  and  i's 
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Paraplegia  may  come  on  suddenly  after  a  convulsion,  or  the  legs  may 


therefore  confined 
experience  this 


to  bed. 
is  uncommon 


There  may  be  loss  of  sensation,  but  in  our 
The  loss  of  power  is  never  complete  :  the 
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patient  moves  the  legs  in  bed,  and  often  some  attempt  will  be  made  to 
stand  with  help,  or  she  may  draw  up  the  legs  to  prevent  them  touching  the 
ground,  and  will  sink  to  the  ground  rather  than  support  her  own  weight. 
The  electrical  reactions  are  normal,  and  usually  the  knee-jerk  is  also  normal, 
and  there  is  no  ankle-clonus.  In  other  cases,  more  especially  those  which 
have  lasted  some  time,  there  is  more  or  less  tonic  contracture  of  the  legs  ; 
the  hip  and  knee  joints  are  semi-flexed,  and  the  foot  takes  the  position  of 
equino-varus.  In  this  condition,  if  the  spasmodic  contraction  is  not  too 
marked,  there  may  be  excessive  knee-reflex,  and  ankle-clonus  may  be  pre- 
sent ;  if  there  is  marked  contracture,  no  knee-reflex  can  be  obtained  on 
account  of  the  rigid  contracture  of  the  opposing  muscles.  The  contracture 
is  present  during  sleep,  but  usually  goes  off  when  the  patient  is  under 
chloroform. 

Hemiplegia  is  perhaps  less  common.  In  one  of  our  patients,  a  girl 
ret.  7  years,  there  was  a  history  of  a  fright  from  a  cat  jumping  on  her  bed  ; 
immediately  after  the  right  arm  and  leg  were  affected.  The  elbow  became 
bent,  the  wrist  flexed  and  fingers  bent  over  the  thumb  ;  the  right  leg  was 
similarly  affected,  but  in  less  degree.  The  flexor  muscles  were  in  a  constant 
state  of  spasm,  except  during  sleep,  when  they  were  relaxed  (see  fig.  125). 
When  the  girl's  attention  was  directed  away  from  herself,  she  would  use 
the  arm  to  some  extent,  raising  her  hand  to  her  mouth  or  head. 

In  hysterical  paraplegia  there  is  no  incontinence  of  urine  or  faeces  ;  this 
is  certainly  the  rule,  but  retention  of  urine  will  occur,  and  in  some  conditions, 
such  as  '  hysterical  chorea,'  both  urine  and  faeces  will  at  times  be  passed 
involuntarily.  We  have  seen  on  various  occasions  girls  who  were  suffering 
from  hysteria,  simulating  hip  disease  or  peritonitis,  pass  their  water  in  bed, 
so  that  the  bed  and  linen  have  been  saturated  with  stinking  urine,  rather 
than  use  a  bed-pan,  as  they  were  afraid  of  being  moved  on  account  of  the 
pain  it  caused.  In  such  cases  bed-sores  may  form  and  the  patient  become 
emaciated.  Meteorism  is  not  common.  We  have  seen  one  case,  which 
we  believe  was  hysterical,  in  which  for  months  the  patient's  abdomen  was 
enormously  distended.  She  suffered  no  pain  and  the  bowels  acted  well,  but 
the  intestines  were  always  greatly  distended  with  gas. 

Convulsive  Attacks.— These  are  of  the  usual  hysterical  type.  There  is 
a  fit  of  screaming  or  crying  or  violent  laughter,  tonic  contraction  of  the 
muscles,  more  especially  of  the  back,  so  that  opisthotonos  is  produced  ;  the 
arms  and  legs  are  dashed  about,  and  the  head  perhaps  made  to  strike  the 
pillow  or  bed  violently.  The' patient  remains  conscious  during  the  attack, 
and  she  rarely  injures  herself,  and  the  tongue  is  not  bitten.  Epilepsy  and 
hysteria  are  apt  to  alternate  in  the  same  patient. 

Mental  Symptoms.— YiysXexxdi  is  closely  allied  to  some  forms  of  insanity, 
and  various  forms  of  hysterical  insanity  occur  in  girls  about  puberty.  One 
of  the  commonest  of  these  is  a  refusal  of  food.  The  girl's  appetite  becomes 
poor,  she  gradually  grows  thin,  and  this  excites  the  sympathy  and  alarm  of 
her  friends.  The  morbid  craving  for  sympathy  becomes  intensified.  She 
resists  all  their  entreaties  to  take  food,  and  clenches  her  teeth  when  it  is 
offered,  or  only  takes  the  smallest  quantities,  and  frequently  is  guilty  of 
deceit, 'concealing  food  in  her  clothes.  She  gradually  wastes  till  she  becomes 
a  perfect  skeleton,  the  skin  is  rough  and  harsh,  the  abdomen  flattened,  and 


Hysteria — Headaches  567 

the  breath  foul.  Bedsores  not  infrequently  form.  In  other  cases,  though 
refusing-  all  food  at  meal  times,  she  will  surreptitiously  obtain  cakes  or 
confectionery,  which  she  will  eat  readily.  In  some  of  these  cases  there 
is  melancholia  or  eclampsia.  Morbid  conscientiousness  is  sometimes  pre- 
sent ;  the  girl  perhaps  takes  away  marks  from  herself  at  school,  or  accuses 
herself  of  having  told  untruths  or  of  having  stolen  her  schoolfellows'  things. 

Vomiiing  and  spasm  of  the  pharynx  are  not  uncommon  ;  one  or  other 
of  these  may  be  present  for  months  and  lead  to  wasting.  Usually  the  food 
returns  at  once  or  within  a  few  minutes  of  taking.  Sometimes  the  food  will 
be  retained,  but  there  is  nausea  and  retching. 

Diagnosis. — The  first  step  in  diagnosis  is  necessarily  to  attempt  to  exclude 
organic  disease  which  hysteria  so  often  mimics.  In  sensory  hysterical  dis- 
orders, such  as  headaches,  and  in  various  forms  of  paralysis,  the  question 
is  whether  or  not  there  is  cerebral  or  spinal  disease.  Probably  the  com- 
monest mistake  is  to  assume  that  organic  disease  exists  when  the  condi- 
tion is  one  of  hysteria  only  ;  but,  on  the  other  hand,  we  have  known  the 
symptoms  in  the  early  stages  of  a  cerebral  tumour  attributed  to  hysteria.  It 
is  often  necessary  to  wait  before  a  definite  diagnosis  can  be  arrived  at.  But 
it  is  always  necessary  to  bear  in  mind  that  an  organic  lesion  may  exist  and 
yet  undoubted  hysterical  symptoms  be  present.  Some  of  the  cases  of 
paralysis  of  the  spastic  type  which  relax  during  sleep  or  under  chloroform 
are  very  difficult  cases  for  diagnosis.  They  improve  from  time  to  time  and 
are  called  hysterical,  but  they  remain  uncured  in  spite  of  treatment.  Insular 
sclerosis  is  very  difficult  to  distinguish  from  a  hysterical  spastic  paralysis, 
but  it  is  rare  in  early  life. 

Treatment.—Tht  treatment  of  hysteria  in  its  various  forms  is  principally 
moral.  The  management  of  the  patient  must  pass  from  the  parents  to  a 
suitable  nurse,  or,  better  still,  the  patient  should  be  removed  to  hospital  or  into 
lodgings  away  from  her  friends.  If  once  the  child  is  under  firm  control,  is 
deprived  of  the  morbid  sympathy  it  craves  for,  and  is  at  the  same  time  en- 
couraged to  put  forth  all  its  voluntary  power,  an  improvement  in  its  condition 
will  immediately  begin.  In  cases  of  paralysis,  in  addition  to  isolation  from 
the  parents  and  all  sympathising  friends,  massage  and  faradisation  are  of 
much  advantage.  The  patient  must  be  made  to  use  the  weakened  limbs  in 
moderation,  and  encouraged  to  believe  that  they  will  get  entirely  well. 

In  less  severe  cases  change  from  city  to  a  healthy  country  life  is  of  great 
importance.  Life  at  a  farm  with  its  many  outdoor  attractions  and  occupa- 
tions is  perhaps  the  best  adapted  for  hysterical  children.  Effort  must  be 
made  to  interest  them  in  many  things  outside  themselves  in  order  to  break 
the  vicious  habit  of  dwelling  inordinately  on  their  own  feelings  and  ailments. 
In  many  of  these  cases  the  general  health  is  poor  and  menstruation  delayed. 
In  such,  iron  in  the  form  of  bromide  of  iron,  as  in  Fletcher's  syrup,  is  useful, 
while  the  bowels  should  be  regularly  acted  on  by  small  doses  of  aloes,  or  some 
mmeral  water  such  as  Rubinat  or  Hunyadi  Janos. 

Headaches.  —  Children,  especially  girls  of  7  years  of  age  on  to 
puberty,  are  very  liable  to  headaches,  sufficiently  severe  to  lay  them  up  for 
part  of  a  day  or  perhaps  longer.  These  headaches  may  arise  from  various 
causes,  and  it  is  important  to  try,  if  possible,  to  ascertain  their  origin  ; 
diagnosis  is  frequently  by  no  means  easy,  as  pain  is  referred  to  the  forehead 
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in  many  different  morbid  states  and  conditions.  Frontal  headache  is  by  far 
the  commonest  form  of  reflected  pain.  It  is  important  in  the  first  place  to 
exclude  hypermetropia  as  a  cause  of  frontal  headache.  Straining  the  accom- 
modation of  the  eyes,  especially  when  the  subject  is  below  par,  may  give  rise 
to  frontal  headache,  aching  being  referred  to  the  eyeballs,  while  at  the  same 
tune,  when  an  attempt  is  made  to  read,  the  letters  run  together  and  the 
eyes  easily  water.  A  diagnosis  is  easily  made  with  the  ophthalmoscope, 
examining  the  retinal  vessels  by  the  direct  method,  as  well  as  by  the  use  of 
test  types. 

Headaches  are  very  common  in  rapidly  growing  children,  who  are,  to 
use  an  ordinary  expression,  '  outgrowing  their  strength.'  Such  headaches 
may  be  due  merely  to  weariness  or  to  the  irritable  state  of  the  nerves  which 
comes  on  when  over-tired  or  fagged  ;  or  they  may  be  due  to  anaemia  or 
dyspepsia.  The  latter  is  probably  the  most  frequent  cause.  The  appetite 
may  be  good  or  capricious,  more  food  is  taken  than  the  digestive  organs  can 
cope  with,  and  dyspepsia  or  a  subacute  gastric  or  intestinal  catarrh  is  the 
result.  A  sick  headache  is  complained  of,  the  child  looks  heavy  and  dark 
about  the  eyes,  there  is  nausea  or  actual  vomiting,  perhaps  some  fever,  and 
it  takes  a  day  or  two  to  regain  the  ordinary  state  of  health.  Headaches  due 
to  overwork  of  the  eyes  and  brain  are  especially  common  in  schoolboys  and 
girls  when  preparing  for  examinations  and  taking  too  little  exercise  and  re- 
creation. With  the  headache  there  is  often  sleeplessness  at  night,  aneemia, 
and  more  or  less  dyspepsia.  There  is  usually  no  difficulty  of  diagnosis  here, 
as  the  history  of  the  case  will  render  its  nature  plain. 

There  is  a  form  of  headache  which  is  by  no  means  uncommon,  which  is 
distinctly  neurotic,  and  which  does  not  appear  to  be  connected  in  any  way 
with  dyspepsia,  sluggish  liver,  overwork  at  school,  or  organic  disease.  The 
child  is  usually  a  girl  of  lo  or  12  years  of  age,  who  suffers  with  a  severe 
headache,  often  accompanied  by  sickness,  once  or  twice  a  week,  perhaps 
oftener,  which  comes  on  at  irregular  times,  and  is  sufficiently  severe  for  her 
to  take  to  bed  or  lie  on  the  sofa  for  most  of  the  day,  and  to  incapacitate  her 
for  all  work  or  play.  Such  headaches  are  made  worse  by  noises  and  exer- 
tion ;  at  times  there  is  violent  sickness  or  retching,  and  perhaps  giddiness  in 
the  erect  posture.  The  bowels  are  usually  constipated,  the  tongue  clean,  and 
in  the  intervals  between  the  attacks  the  child  is  in  good  health  and  able  to  go 
to  school  and  take  moderate  exercise.  The  causes  of  such  headaches  are  very 
difficult  to  discover  ;  a  tendency  to  such  is  often  hereditary,  and,  while  worse 
during  the  period  of  puberty,  the  tendency  may  remain  throughout  life. 
They  are  often  very  obstinate,  and  medicine  fails  to  relieve  as  long  as  the 
patient  remains  at  home,  leading  a  sedentary  town  life  ;  they  are  almost 
always  better  during  the  holidays  spent  away  at  the  seaside,  or  whilst  lead- 
ing a  healthy  country  life,  but  recur  again  when  a  return  is  made  to  town 
life,  with  school  and  the  ordinary  home  routine. 

In  some  other  cases  the  headaches  are  more  distinctly  hysterical,  the 
pains  being  described  as  of  a  '  shooting '  or  '  boring  '  character,  and  coming 
on  when  the  spirits  are  depressed  or  when  there  is  some  unpleasant  duty  or 
distasteful  study  to  be  undertaken.  On  the  other  hand,  all  headaches  are 
forgotten  if  the  patient  is  roused  by  some  excitement  or  the  prospect  of  some 
unusual  pleasure.    When  the  headache  is  present,  the  patient  demands  the 


Headaches  5^9 

sympathy  of  all  her  friends,  and  is  apt  to  lapse  into  a  chronic  invalid, 
expecting  to  receive  the  commiserations  and  attentions  of  the  whole  house- 
hold. She  objects  to  exertion  of  any  kind  ;  the  least  noise  or  loud  talking 
brings  on  the  headache.  The  appetite  perhaps  becomes  poor,  she  becomes 
thinner,  and  the  whole  health  suffers,  or,  on  the  other  hand,  in  some  cases 
the  appetite  is  not  affected.  These  hysterical  headaches  are  commonest  at 
or  about  puberty,  when  menstruation  is  commencing,  but  they  may  be 
present  in  boys  and  in  girls  of  nine  or  ten  years  of  age. 

The  most  important  cjuestion  in  connection  with  diagnosis  is  with  regard 
to  the  presence  or  absence  of  organic  disease.  Are  tubercles  forming  in  the 
meninges  of  the  brain  ?  Is  there  a  cerebral  tumour,  or  are  the  headaches 
either  reflected  from  the  digestive  system  or  purely  nervous  in  character 
The  diagnosis  between  cerebral  disease  and  functional  disease  is  usually  not 
difficult  if  the  history  given  by  the  friends  can  be  relied  upon,  or  if  there  is  an 
opportunity  of  watching  the  patient  for  a  few  weeks.  The  headache  accom- 
panying the  early  stages  of  tubercle  of  the  meninges  is  associated  with 
irritability,  wasting,  hectic  fever,  loss  of  appetite,  shivering,  and  cough  ;  and 
a  few  weeks  more  or  less  will  almost  certainly  see  developed  more  marked 
cerebral  symptoms,  such  as  squint,  vomiting,  and  involuntary  passage  of 
fasces.  The  headache  due  to  cerebral  tumour  is  mostly  constant,  though 
worse  at  times  than  at  others  ;  it  is  always  made  worse  by  movement  ;  there 
are  erratic  and  apparently  causeless  vomiting  and  optic  neuritis. 

In  all  cases  of  persistent  headache  it  is  necessary  frequently  to  examine 
the  optic  discs  for  any  evidence  of  optic  neuritis.  We  have  known  several 
cases  in  which  headaches  were  after  a  while  accompanied  by  optic  neuritis 
followed  by  loss  of  sight  and  without  any  definite  cerebral  symptoms— the 
headaches  getting  well  in  the  course  of  many  months,  but  there  was  blindness 
from  optic  atrophy. 

Treatment— treatment  of  headaches  is  naturally  directed  to  removing 
the  cause.  In  rapidly  growing  children  it  will  mainly  consist  in  the 
avoidance  of  over-exertion  or  fatigue,  and  in  ordering  a  very  moderate 
amount  of  brain-work,  a  healthy  country  life,  and  a  careful  regulation  of  the 
diet.  The  digestive  organs  are  probably  being  given  more  work  than  they 
are  able  to  perform,  a  gastric  or  intestinal  catarrh  is  set  up,  and  the  disordered 
state  of  digestion  is  expressed  by  a  frontal  headache.  Vomiting  in  these 
cases  nearly  always  relieves  the  headache  ;  if  it  does  not  take  place,  perhaps 
there  may  be  fevenshness,  nausea,  and  headache  for  a  day  or  two  When 
these  headaches  are  coming  on,  the  simplest  and  best  remedy  is  an  emetic 
such  as  a  teaspoonful  or  two  of  ipecacuanha  wine,  to  be  followed  by  a  little 
judicious  starvation  or  the  lightest  possible  diet  for  a  few  days  For  the 
avoidance  of  such  sick  headaches  meat  should  be  allowed  only  ,n  moderate 
quantities  ;  it  must  be  well  cut  up  and  masticated  slowly,  and  care  should 
be  taken  to  regulate  the  bowels  from  time  to  time  with  Some  efi^r 
vescing  atrate  of  potash,  Rubinat  or  Carlsbad  water,  before  breakfast  In 
the  neurotic  forms  of  headache,  arising  independently  of  digestive  deranc^e 
ments,  the  treatment  is  often  very  unsatisfactory.    When  the  attack  cn3." 

to  the  head  ,n  the  hope  of  getting  the  child  to  sleep  ;  coffee  effervescing 
ctrate  of  caffein  (i  to  2  grains  of  the  pure  salt),  monobromTde  fcampTo? 
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(i  to  2  grains),  ext.  gaaranic  liq.  (lo  to  i  5  drops),  ext.  cannabis  indicic,  or  bro- 
mides are  often  beneficial.  Phenacetin  (2  to  5  grains)  has  been  used  with 
good  effect.  In  the  intervals  between  the  headaches  the  most  important 
treatment  relates  to  regulating  the  bowels  and  to  insisting  on  a  simple  but 
nutritious  diet.  In  some  cases  good  has  followed  the  entire  avoidance  of 
butcher's  meat  (Haig).  A  healthy  country  life  or  change  of  scene  is  often 
of  the  greatest  service  and  generally  effectively  cures,  for  a  while  at  least. 
In  hysterical  headaches  the  patient  should  be  encouraged  to  take  an  active 
interest  in  some  work  or  play. 

srig^bt  terrors. — These  attacks  are  allied  to  hysteria  and  are  common 
in  neurotic  girls  and  boys.  The  child,  who  has  perhaps  been  sleeping 
quietly  for  a  few  hours,  suddenly  sits  up  in  bed,  its  face  the  picture  of  horror 
and  fright,  while  it  shrieks  and  points  at  some  imaginary  object.  The 
appearance  of  the  friends  on  the  scene  does  not  pacify  it ;  it  cannot  be 
aroused,  but  continues  to  be  affrighted  by  some  apparition.  After  a  while  it 
wakes  up  or  goes  off  quietly  to  sleep  again,  and  in  the  morning  knows 
nothing  of  the  night's  disturbance.  These  attacks  occur  several  times  during 
the  same  night,  or  there  may  be  weeks  without  an  attack.  Whenever  night 
terrors  occur,  the  child's  diet  should  be  carefully  regulated,  especially  as 
regards  the  evening  meal.  Any  indigestion  should  be  treated  ;  a  dose  of 
bromide  at  night  may  be  given.    The  prognosis  is  good. 


CHAPTER  XXV 
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Speech  Anomalies 

During  the  first  year  of  life  the  infant  does  not  make  much  progress  in 
understanding  what  is  said  to  it,  nor  is  it  able  to  express  itself  by  means  of 
intelligent  speech.  A  cry  is  the  first  sound  uttered  by  the  infant ;  it  is  a 
reflex  act,  the  stimulus  being  some  form  of  discomfort  or  pain.  Within  the 
first  two  months  (five  weeks,  according  to  Preyer)  variations  in  the  tone  and 
strength  of  the  cry  occur,  indicating  pain  or  hunger  or  impatience.  Later 
still  the  cry  becomes  more  distinctive  and  expressive,  and  the  cry  of  anger 
or  disappointment  may  be  distinguished  from  the  cry  of  hunger.  Smiling 
may  be  observed  by  the  end  of  the  second  month  or  earlier  (twenty-third 
day,  Preyer),  but  really  noisy  laughter  is  not  heard  till  several  months  later. 
Other  facial  expressions,  such  as  frowning,  rage,  sulkiness,  are  noted  later 
in  the  first  year.  From  the  earliest  months  the  infant  '  babbles '  or  '  crows 
when  pleased  or  in  a  good  humour  ;  this  doubtless  is  a  sort  of  instinctive 
exercise  of  the  speech  organs.  It  seems  to  take  a  pleasure  in  exercising  its 
organs  of  speech,  in  much  the  same  way  that  it  derives  pleasure  from  lying 
on  its  back  and  kicking  vigorously  in  an  aimless  sort  of  way.  ^  -Both  con- 
sonant and  vowel  sounds  are  produced  in  great  profusion,  but  in  an  irregular 
and  inco-ordinate  fashion.  Preyer  noticed  that  in  one  of  his  babies  all  the 
vowel  sounds  and  all  the  consonant  sounds  were  used  during  the  first  seven 
months  except  w,  s,  z,f,  and  sh  ;  all  the  latter  were  postponed  till  the  second 
year.  By  the  end  of  the  first  year  some  of  the  easier  consonant  sounds, 
such  as  mam-mam^  ba-ba,  dada,  ?ia-7ia,  are  repeated  in  a  meaningless  fashion, 
but  before  long  they  are  applied  to  persons  and  things.  Some  of  the  earliest 
sounds  acquired  are  those  made  by  domestic  animals,  and  the  child  quickly 
uses  the  sound  to  name  the  animal.  The  understanding  of  spoken  words 
precedes  by  some  months  the  ability  to  express  ideas  in  language.  In 
answer  to  a  question  the  child  will  use  '  gesture  language  '  in  preference  to 
articulate  speech.  It  will  point  to  the  object  named  or  express  assent  or 
dissent  by  nodding  or  shaking  its  head.  Many  feeble-minded  children,  and 
also  many  of  the  lower  animals,  as  the  dog,  will  understand  spoken  words, 
but  have  not  the  power  of  expressing  ideas  in  words.  During  the  second 
year  the  vocabulary  increases  fast,  the  child  quickly  imitating  and  repeating 
the  word  it  hears,  so  that  by  the  end  of  the  second  year  it  not  only  uses  a 
number  of  words  correctly,  but  can  string  a  few  nouns  and  adjectives 
together,  and  has  learned  the  meaning  of  short  phrases.    Thus  we  find  such 
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short  sentences  used  as  '  Kcfitiie  come  in  mummy s  bed;  or  '  Kennie  no  liky 
pudding.'  At  this  period,  and  for  the  next  year  or  two,  words  are  indistinctly 
or  improperly  pronounced,  with  a  tendency  to  cHp  them  short  or  to  drop 
consonants.  Some  consonants  present  greater  difficuky  to  the  young  child 
than  others,  and  are  constantly  dropped  out  of  words  ;  thus  s,  especially 
when  it  precedes  another  consonant,  is  omitted,  as  cool  for  school,  kwek  for 
squeak,  no  for  snoiv.  Difficulties  often  arise  with  the  th  and  sh  :  Ruth  becomes 
Roof ;  the  vibratory  consonant  is  a  great  stumbling-block,  and  the  distinct 
pronunciation  of  it  is,  perhaps,  never  acquired  :  grub  is  apt  to  become  gwub, 
and  roof  woof  ' 
To  learn  to  speak  intelligently  there  must  be  : 

(rt)  A  perfect  hearing  apparatus  to  transmit  the  vibrations  of  sound  to  the 
auditory  centre  ;  {b)  An  auditory  centre  which  translates  vibrations  of  sound 
into  ideas;  {c)  'Think  organs'  or  perceptive  centres;  {d)  Motor  speech 
centre  (Broca's  convolution)  ;  {e)  Speech  apparatus  for  converting  motor 
impulses  into  articulate  speech. 

Some  children  are  more  backward  in  talking  than  others,  and  are  at  the 
same  time  behindhand  with  walking  and  cutting  their  teeth,  and  it  is  only 
after  the  end  of  the  second  year  is  passed  that  they  begin  to  make  progress. 
This  frequently  happens  with  rickety  children,  or  those  who  have  had  some 
serious  disease  to  contend  with.  Other  children  not  only  do  not  begin  to 
talk  when  the  usual  time  arrives,  but  as  months  and  years  go  on  make  no 
attempt,  or  their  articulation  is  indistinct  and  imperfect  for  their  age.  In 
another  but  smaller  class  the  child  learns  to  talk  fairly  well  or  imperfectly, 
then  an  illness  comes  on  and  it  loses  the  power  of  speech.  The  principal 
causes  of  imperfection  or  absence  of  speech  may  be  tabulated  thus  : 

1.  The  child  may  be  deaf;  it  is  mute  because  it  is  deaf  (a). 

2.  The  child  does  not  speak  distinctly  ;  there  may  be  some  defect  in  the 
organs  of  speech  {e). 

3.  The  child  is  feeble-minded  ;  the  '  think '  organs  are  at  fault  {c). 

4.  There  is  motor  or  auditory  aphasia  {b  or  d). 

5.  There  is  '  stammering,'  due  to  failure  of  co-ordination. 

I.  Deaf-mutism. — Deaf-mutes  are  those  who  cannot  speak  because  they 
cannot  hear  :  the  deafness  may  be  due  to  hereditary  defect,  or  they  may 
become  deaf  through  illness  before  they  have  learnt  to  talk  ;  as  a  rule,  if  the 
child  becomes  deaf  before  he  is  7  years  of  age,  dumbness  results.  The 
primary  variety  appears  mostly  to  be  the  result  of  hereditary  taint,  con- 
genital deafness  having  occurred  previously  in  the  same  family.    It  is 
doubtful  if  the  marriage  of  cousins  has  anything  to  do  with  it.    The  morbid 
anatomy  is  very  uncertain,  as  the  post-mortetn  records  are  few  ;  in  such 
cases  there  is  probably  a  failure  of  development  of  certain  nerve  centres. 
How  early  is  it  possible  to  detect  deafness  ?    The  diagnosis  is  necessarily 
very  difficult  during  the  first  few  months  of  life,  especially  when  we  remember 
that  congenital  deafness  is  rarely  complete,  the  ringing  of  bells,  whistling, 
&c.,  being  heard  when  the  ear  is  quite  incapable  of  detecting  articulate 
sounds.    During  the  first  few  weeks  after  birth  the  healthy  infant  gives  no 
response  or  signs  of  recognising  sounds,  but  loud  noises  will  wake  it  up.  It 
is  only  during  the  third  or  fourth  month  that  the  infant  appears  to  recognise 
sounds  and  voices,  but,  as  some  infants  are  more  backward  than  others  with 
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regard  to  perceptions,  it  is  only  after  6  months,  or  from  that  to  a  year, 
that  a  definite  knowledge  can  be  come  to  with  regard  to  deafness.  When 
the  infant  is  a  year  old,  and  has  never  uttered  an  articulate  sound,  while  it 
shows  no  want  of  intelligence  in  other  ways,  and  its  muscular  power  and 
growth  are  in  accordance  with  the  normal  standard,  theire  is  strong  reason 
to  believe  that  its  speech  defect  is  due  to  deafness.  The  diagnosis  between 
a  failure  to  speak  due  to  partial  deafness  or  failure  on  account  of  mental 
feebleness  is  often  extremely  difficult,  perhaps,  in  certain  cases,  for  a  time 
impossible,  in  the  absence  of  other  signs  of  mental  defect.  The  infant  may 
be  tested  by  means  of  a  loud  whistle,  bell,  or  clapping  hands,  care  being 
taken  that  it  cannot  see  the  performer,  while  its  face  is  watched  for  any  sign 
of  recognition  on  its  part.  A  confident  opinion  cannot  well  be  given  before 
the  sixth  month,  often  much  later.  Parents  will  often  not  detect  deafness  till 
the  child  is  much  older  than  this.  On  the  other  hand,  parents  will  constantly 
assert  that  a  feeble-minded  infant  is  deaf  or  blind. 

In  the  following  case  the  diagnosis  was  very  difficult  at  first : 

Annie  M.  C,  2  years  9  months.  First  child,  healthy  infant,  took  notice  in  the  usual 
way  at  2  or  3  months  old,  sat  up  at  6  months,  late  in  walking  at  15  or  16  months.  She 
'jabbered  '  and  '  babbled '  like  any  other  infant ;  at  9  or  10  months  said  '  dad  dad,'  '  mam 
mam,'  '  bab  bab  '  ;  at  12  months  said  '  dada,  dada'  '  ya,  ya,'  '  mam,  ma?n,'  and  later  called 
her  cousin  'Sam'  'am,  am.'  Some  difficulty  in  teaching  her  cleanly  habits.  The  child 
when  tested  is  absolutely  deaf,  cannot  hear  loud  whistles  or  voices. 


Presumably  the  articular  sounds  made  by  this  child  were  the  result  of 
'  instinct '  aided  by  watching  the  lips  of  its  friends.  Many  deaf-mute  children 
seem  to  delight  to  make  shrieking  or  other  unpleasant  noises  with  their  vocal 
organs. 

Testing  the  hearing  of  some  mentally  defective  children  is  often  very 
difficult.  They  will  not  pay  attention  to  the  whistling  and  '  cat-calling  '  which 
goes  on  for  their  benefit,  and  it  is  easy  to  conclude  that  they  are  deaf,  when 
as  a  matter  of  fact  their  attention  is  riveted  elsewhere. 

Acquired  Seaf-mutlsm. — When  a  child  under  7  years  loses  its  hearing 
in  consequence  of  disease,  its  speech  becomes  indistinct  and  more  or  less 
unintelligible,  and  it  loses  the  power  of  speech  altogether,  either  quickly  or 
gradually,  according  to  its  age  and  intelligence.  The  loss  of  speech  will 
necessarily  depend  to  some  extent  upon  the  amount  of  deafness.  According 
to  Hartmann,  it  is  possible,  if  the  child  is  intelligent,  and  great  care  is  taken 
to  correct  its  mistakes  in  talking  and  to  induce  it  to  talk,  that  speech  may  be 
retained. 

The  lesion  which  commonly  produces  deafness  is  an  inflammation  of  the 
labyrinth,  either  idiopathic  or  secondary  to  meningitis,  scarlet  fever,  typhoid 
or  whooping  cough.  The  difficulty  of  distinguishing  between  labyrinthitis 
and  meningitis  has  already  been  pointed  out,  and  consequently  the 
extent  to  which  deafness  is  produced  by  one  or  the  other  is  uncertain. 
Attacks  of  cerebro-spinal  meningitis  undoubtedly  frequently  produce  deaf- 
ness, as  does  also  scarlet  fever.  In  this  country  scarlet  fever  plays  a  more 
important  part  than  other  diseases  in  destroying  the  auditory  apparatus 
Hartmann  believes  that  an  inflammation  of  the  labyrinth  and  consequent 
mjury  to  the  terminal  apparatus  of  the  auditory  nerve,  and  not  suppuration 
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in  the  middle  ear,  is  the  cause  of  deafness  ;  though  the  latter  frequently  takes 
place,  it  is  not  necessarily  present.  A  naso-pharyngeal  catarrh  seems  to  be 
an  occasional  cause  of  labyrinthine  disease.  Hereditary  syphilis  is  not  an 
uncommon  cause  of  gradually  increasing  deafness  about  puberty. 

The  hearing  power  of  deaf-mutes  is  usually  tested  with  a  bell  and 
tuning-fork,  the  two  ears  being  tested  separately.  Statistics  collected  by 
Hartmann  show  that  in  865  cases  of  deaf-mutism  in  different  institutions  60 
per  cent,  were  totally  deaf,  about  one-fourth  (24-3  per  cent.)  heard  sounds 
such  as  the  ringing  of  a  bell,  while  15  per  cent,  heard  words  or  vowel  sounds 
when  pronounced  loudly  close  to  their  ears. 

2.  Physical  Defects  In  the  IMCouth. — Parents  not  infrequently  bring  a 
child  to  consult  a  medical  man  with  regard  to  his  backwardness  or  indis- 
tinctness in  speech,  which  is  attributed  to  his  being  tongue-tied  or  to  some 
deformity  of  the  mouth  or  palate.  In  the  majority  of  such  cases  no  physical 
defect  can  be  detected,  the  defect  being  rather  in  the  nervous  mechanism 
of  speech.  It  is  possible  that  a  more  than  usually  attached  frsenum  may 
interfere,  however  slightly,  with  the  movements  of  the  tongue,  and  explosives 
of  the  second  stop  position,  ^,  s,  may  be  badly  pronounced.  It  is  doubtful 
if  a  highly  arched  or  deformed  palate  renders  speech  imperfect,  and  it  must 
not  be  forgotten  that  weak-minded  children  often  have  high  palates,  but  their 
defective  speech  is  due  to  mental  feebleness.  Defective  speech  is  present 
in  those  with  large  tonsils  and  post-nasal  adenoids  ;  there  is  a  characteristic 
'  stuffiness '  about  the  voice,  and  difficulties  with  the  nasal  resonants  ;/?,  n, 
ng-,  inasmuch  as  in  the  pronunciation  of  these  the  air  is  allowed  to  escape 
through  the  anterior  nares.  Paresis  of  the  soft  palate  may  be  present, 
especially  after  diphtheria,  the  voice  having  a  nasal  twang  and  difficulty 
being  experienced  in  pronouncing  the  explosive  labials  />  and  d,  as  the  air 
escapes  into  the  nasal  cavity,  the  soft  palate  failing  to  act. 

Cleft  palate,  paresis  of  the  soft  palate,  deficient  teeth,  and  well-marked 
adenoid  overgrowths  are  practically  the  only  physical  defects  in  the  mouth 
likely  to  interfere  with  speech.  It  must  be  borne  in  mind  that  for  years  after 
a  successful  operation  for  cleft  palate,  the  speech  may  remain  defective  unless 
special  pains  are  taken  to  overcome  the  defect. 

3.  Mental  Defect. — The  commonest  form  of  defective  speech  is  con- 
nected with  the  nervous  mechanism.  The  child  appears  intelligent  and 
bright,  no  defect  can  be  discovered  in  the  mouth,  yet  his  pronunciation  of 
certain  sounds  is  defective,  as  if  he  had  not  perfect  control  over  his  lips, 
tongue,  and  vocal  cords.  He  may  have  especial  difficulty  with  the  con- 
sonants of  the  third  stop  position,  as  k  and  g;  while  the  fricatives  M  and  r 
are  often  great  stumbling-blocks.  Backward  children,  or  those  of  intelli- 
gence below  normal,  are  especially  apt  to  have  difficulties  in  pronunciation, 
in  other  cases  the  intelligence  is  fully  up  to  the  average.  The  fault  lies 
perhaps  in  Broca's  convolution.  A  boy  of  8  years  whom  we  examined  used 
the  vowels  fairly  well,  but  the  only  consonants  he  used  were  p,  m,  /,  and 
•w ;  Sam  Brown  was  '  Pam  Pown,'  &c.  ;  he  could  add  up  simple  sums,  and 
write  his  name,  but  he  was  generally  backward.  He  could  not  pronounce 
d,  d.  All  degrees  of  difficulty  of  speech  may  exist :  it  may  be  so  marked 
that  the  child  avoids  convei-sation  as  much  as  possible,  and  expresses  his 
assent  or  his  wants  by  signs.    Some  children  talk  a  sort  of  gibberish  which 
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perhaps  their  brothers  or  sisters  understand,  but  no  one  who  has  not  been 
with  them  a  great  deal  can  make  out.  Several  children  of  the  same  family- 
may  have  defective  speech ;  while  there  is  usually  some  mental  defect  the 
imperfect  speech  may  be  by  far  the  more  marked  of  the  two  conditions. 

If,  however,  instead  of  imperfect  speech  the  child  of  5  or  6  years  of  age 
does  not  talk  at  all,  there  is  probably  some  mental  defect,  the  child  failing 
to  understand  what  is  said,  or  although  it  may  understand  the  speaker,  yet 
there  is  a  failure  in  the  process  of  converting"  thoughts  into  words. 

4.  Aphasia. — Children,  like  adults,  may  suffer  from  aphasia  due  to 
organic  disease,  or  from  a  functional  aphasia.  In  the  former  the  aphasia 
may  be  the  consequence  of  embolism  of  the  left  middle  cerebral  artery,  and 
be  associated  with  a  right  hemiplegia,  or  a  tuberculous  tumour  may  com- 
press the  left  third  frontal  convolution. 

Functional  aphasia  is  not  uncommon  and  occurs  usually  after  exhausting 
fevers  ;  as,  for  instance,  in  typhoid  after  the  febrile  stage  is  passed  many 
months  may  elapse  before  the  child  speaks.  It  may  occur  after  pneumonia  ; 
thus  a  child  of  i\  years  suffered  from  inflammation"  of  the  lungs  in  October  ; 
his  mother  said  his  talking  left  him  while  getting  better.  He  did  not  speak 
a  word  till  the  following  April,  when  he  said  'Drink';  the  following  month 
he  began  gradually  to  talk  again. 

In  another  case,  kindly  sent  us  by  Dr.  Hodgson  of  Oldham,  a  boy  aged 
2^  years  had  whooping  cough  and  was  convulsed  continuously  for  four  hours  ; 
he  talked  as  usual  for  a  day  or  two  after  this  attack,  then  ceased  to  talk, 
though  once  in  his  sleep  he  said  '  mamma.'  He  expressed  assent  when 
spoken  to  and  pushed  his  plate  if  asked  if  he  would  take  more  food  ;  he 
appeared  to  understand  what  was  said  to  him.  He  remained  in  this  state 
without  saying  a  word  for  two  months,  then  he  said  a  word  or  two  and  a  day 
or  two  after  completely  regained  his  speech,  and  shortly  became  as  great 
a  chatterbox  as  ever.  A  boy  under  our  care  with  spastic  paralysis  (see 
fig.  112)  could  not  speak  or  make  anyone  understand  except  by  signs,  and 
if  asked  his  name  he  pointed  to  where  it  was  written  on  his  bed  card  or  on 
the  lid  of  a  toy  box. 

The  power  of  speech  is  lost  suddenly  at  times  in  consequence  of  a  nervous 
break-down.  Dr.  Langdon  Down  records  the  cases  of  two  brothers,  who  had 
spoken  well  and  understood  two  languages,  completely  losing  the  power  of 
speech  at  the  period  of  the  second  dentition. 

A  few  cases  of  congenital  aphasia  have  been  recorded,  i.e.  children  of 
apparently  normal  intellect  and  normal  hearing  yet  unable  to  talk,  and 
children  of  6  or  7  years  with  inability  to  talk  associated  with  comparatively 
slight  mental  defects  are  not  uncommon. 

T reatinefit  of  Defective  Speech.— The  treatment  necessarily  depends  on  the 
cause  of  the  defective  speech.  Surgical  treatment  may  be  required  in  the 
first  place,  enlarged  tonsils  must  be  excised  and  post-nasal  adenoids  removed, 
defects  in  the  hard  or  soft  palate  must  be  remedied  as  far  as  possible  by  sur- 
gical and  mechanical  means.  Special  instruction  in  articulation,  especially 
directed  to  the  difficult  sounds,  must  then  be  practised.  For  this  purpose 
the  teacher  faces  the  pupil,  showing  him  by  exaggerated  movements  of  his 
own  hps,  tongue,  or  larynx  the  positions  they  should  assume  to  form  the 
desired  sounds,  and  practising  the  pupil  in  these  movements.    In  fact,  the 
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oral  method  now  so  commonly  in  use  for  the  instruction  of  deaf-mutes 
must  be  practised  in  all  cases  of  defective  speech. 

The  education  of  deaf-mutes  has  received  much  attention  of  recent  years 
and  schools  are  now  established  throughout  the  country  where  their  educa- 
tion is  carried  on  on  the  oral  system.    By  this  system  the  senses  of  sight 
and  touch  are  made  as  far  as  possible  to  take  the  place  of  the  defective  sense 
of  hearing. 

If  the  patient  has  become  deaf  after  he  has  learnt  to  speak,  everything 
must  be  done  to  assist  him  to  retain  the  faculty  of  speech  and  to  discourage  the 
use  of  sign-language.  The  child  must  be  encouraged  to  speak,  the  words 
that  are  wrongly  pronounced  being  corrected  as  far  as  possible  by  showing 
the  child  the  exact  position  of  the  mouth,  lips,  tongue,  or  larynx,  and  by 
making  it  repeat  the  word  until  it  has  pronounced  it  correctly.  New  words 
are  taught  in  a  similar  manner,  and  by  showing  the  child  the  objects,  or 
pictures  of  the  objects,  which  are  the  subjects  of  the  lesson. 

The  instruction  of  congenital  deaf-mutes  is  usefully  commenced  at 
6  years  of  age  ;  before  this  time  it  is  difficult  to  fix  the  child's  attention  for 
sufficiently  long  together  ;  indeed,  many  children  do  not  manage  to  learn 
much  till  they  are  7  years  of  age.  It  need  not  be  said  that  the  training 
of  deaf-mutes  in  the  use  of  oral  language  is  a  tedious  and  difficult  process, 
requiring  a  special  training  and  much  patience  on  the  part  of  the  teacher. 
The  deaf-mute  has  not  only  to  learn  to  speak,  but  also  to  understand  what 
is  said  to  him  by  watching  the  movements  of  the  speaker's  lips.  After  many 
years  of  training  the  clever  deaf-mutes  are  able  to  leave  school  and  converse 
with  othei-s  sufficiently  well  to  enable  them  to  learn  a  trade  and  earn  their 
living.  Their  speech  is  necessarily  laboured,  each  syllable  is  emphasised 
and  the  tone  disagreeable  ;  we,  however,  know  one  boy  of  16  years  of  age 
who  has  been  completely  deaf  since  4  years  of  age  who  speaks  really  well 
and  with  a  Lancashire  accent  !  He  was  taught  by  the  oral  method  at  the 
Old  Traffiard  Schools,  Manchester  ;  well-educated  and  intelligent  deaf-mutes 
will  notice  the  difference  in  the  accent  of  people  speaking  different  dialects, 
as,  for  instance,  between  a  Londoner  and  one  hailing  from  Cumberland. 

5.  Stammerlngr  is  a  speech  neurosis  which  is  not  uncommon  in  quite  young 
children  before  they  have  learnt  to  speak  fluently,  but  is  much  more  common 
during  school  age.  Most  of  those  affected  are  of  a  neurotic  constitution  but 
mentally  bright.  Boys  are  much  more  commonly  affected  than  girls.  The 
stammering  is  always  worse  under  excitement,  the  child  has  some  important 
news  which  he  is  very  anxious  to  communicate  at  once,  there  is  a  flow  of 
energy  to  the  lips  or  other  stop  position,  then  a  failure  of  inhibition  at  the 
proper  moment  and  as  a  result  he  cannot  get  the  words  out. 

The  immediate  cause  is  a  failure  of  co-ordination  of  the  muscular 
mechanisms  which  are  thrown  into  operation  when  speech  is  attempted. 
The  mechanisms  are  the  following:  (i)  The  respiratory  mechanism  sup- 
plies the  air  blast  which  throws  the  vocal  cords  into  vibration.  (2)  The  true 
vocal  cords  which  by  their  vibration  give  rise  to  voice  and  the  false  vocal 
cords  which  control  the  exit  of  the  breath  (Wyllie).  (3)  The  lips,  tongue, 
and  soft  palate  which  supply  the  stops  and  mould  the  voice. 

For  normal  speech  there  must  be  perfect  co-operation  between  these 
mechanisms,  contraction  and  inhibition  taking  place  at  the  proper  time.  In 
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the  majority  of  cases  the  difificulty  is  with  the  initial  consonants,  especially 
f,  d,  k,  g,  less  often  with  the  consonants  such  as  /,  r,  iii,  n,  s,  with 
continuous  voice  sounds  and  also  with  the  vowels.    The  stammerer  closes 
his  lips  to  form  the  stop  for     and  instead  of  the  closure  being  momentary — 
the  lips  being  burst  open  for  the  following  vowel  sound,  as,  for  instance,  00 — 
the  lips  are  kept  tightly  closed,  so  that  the  explosion  does  not  take  place  ; 
greater  and  greater  efforts  are  used  and  the  surplus  energy  overflows  into 
the  muscles  of  the  face  and  into  the  formation  of  grimaces.    In  other  cases  a 
series  of  small  explosions  take  place  at  the  lips  without  the  vowel  sound 
following.    The  energ'-y  is  misdirected,  being  thrown  vigorously  into  the  lips, 
instead  of  the  lips  being  inhibited  and  the  vowel  mechanism  being  operated. 
In  less  common  cases  the  difficulty  occurs  when  a  vowel  begins  the  sentence  ; 
here  the  spasm  is  at  the  false  cords  (Cathcart),';  there  is  spasmodic  closure  at 
this  spot  ;  the  stammerer  has  his  mouth  open  trying  to  get  out  his  vowel ;  when 
he  has  succeeded  and  has  drawn  another  breath,  the  difificulty  begins  again. 

In  young  children  stammering  comes  and  goes  much  according  to  the 
state  of  their  general  health  ;  worms  or  some  reflex  irritation  may  play  their 
part  in  causation  ;  all  such  causes  of  irritation  should  be  removed,  but  we 
have  less  faith  in  circumcision  as  a  cure  for  stammering  than  some  authors 
appear  to  have  !  A  bad  habit  has  to  be  broken,  and  the  process  is  long  and 
laborious  in  proportion  to  the  time  the  habit  has  been  in  existence  and  the 
extent  to  which  it  has  been  neglected.  Lessons  of  half  an  hour  daily  are 
long  enough  ;  in  the  first  place  give  exercises  in  controlling  the  entrance  and 
exit  of  air  in  and  from  the  chest.  Ascertain  the  difficult  consonants  or 
vowels  and  practise  them  slowly  and  frequently  in  appropriate  sentences 
(see  Appendix).  The  teacher  may  well  remember  the  truism  that  'Habit  is 
a  cable.  We  weave  a  thread  of  it  each  day,  and  it  becomes  so  strong  we 
cannot  break  it.' 

Mental  Affections  In  Cblldhood — Amentia 

The  word  amentia  implies  mental  defect  arising  from  2,  failure  or  arrest 
of  development  of  the  brain  and  covers  all  forms  and  degrees  of  such 
defect.  The  terms  idiot,  imbecile  and  mentally-feeble  are  used  to  distinguish 
varying  degrees  of  mental  failure.  It  must,  however,  be  constantly  borne 
m  mind  that  there  are  all  degrees  of  mental  weakness  from  the  low-grade 
idiot  to  the  normal  child. 

Comparatively  little  is  known  regarding  the  morbid  anatomy  of  the 
bram  m  amentia.  In  one  class  the  nerve  cells  of  the  cortex  and  the 
association  fibres  fail  to  reach  their  full  development,  with  the  result 
that  the  child  never  attains  normal  mental  power.  The  cause  of  this  is 
neither  failure  of  the  supply  of  suitable  nutrition  nor  yet  disease  •  the  fault 
lies  in  the  germinal  plasm  and  X\y^  failure  of  development  is  what  is  known 
to  biologists  as  a  reversion  to  some  ancestral  type.  In  other  cases  there  is 
an  arrest  oi  development,  due  to  toxins  in  the  mother's  blood  such  as  syphilis 
and  the  stunted  brain  bears  traces  of  a  chronic  inflammatory  or  sclerotic 
process.  In  the  former  case  when  the  fault  lies  in  the  germinal  plasm  the 
amentia  IS  called  Primary  or  Hereditary  ;  when  there  is  an  arrest  as  the 
result  of  disease  it  is  secondary  or  acquired.    It  must  not  be  forgotten 
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that  man's  life  does  not  begin  at  birth,  but  at  conception,  and  the  diseases  of 
intra-uterine  infancy  cannot  be  separated  from  those  of  extra-uterine  infancy. 
Thus  the  term  primary  is  applied  to  that  form  of  amentia  in  which  there  is 
developmental  failure  ;  and  the  term  secondary  when  the  amentia  is  due  to 
disease  occurring  either  before  or  after  birth.  The  term  congenital,  i.e. 
dating  from  birth,  is  best  avoided,  as  it  is  used  in  different  senses  by  different 
writers.^  One  or  two  important  questions  remain  to  be  answered.  Assuming 
the  sperm-germ  inherits  from  its  progenitors  a  tendency  to  developmental 
failure  of  the  nervous  centres,  is  this  tendency  influenced  by  the  conditions 
of  nutrition,  disease,  &c.  during  intra-uterine  life  ?  No  doubt  the  germ  with 
abnormal  tendencies  is  as  subject  to  disease  as  the  normal  germ,  and 
probably  some  cases  of  amentia  are  both  primary  and  secondary.  How  far 
these  tendencies  are  aggravated  by  maternal  malnutrition  or  nervous  shock 
is  a  more  open  question. 

But  besides  developmental  failure  during  intra-uterine  life  there  are  those 
which  appear  to  develop  normally  for  months  or  years  and  then  a  gradual 
process  of  degeneration  and  decay  supervenes.  Such  are  cases  of  infant 
cerebral  degeneration  and  certain  forms  of  family  spastic  paralysis.  Epilepsy 
and  convulsions  are  hereditary,  and  yet  there  may  be  no  manifestations  for 
long  after  birth.  This  inherited  tendency  to  degeneration  has  been  termed 
by  Gowers  Abiotrophy. 

Primary  or  hereditary  amentia  includes  by  far  the  largest  number  of 
idiots,  imbeciles  and  feelDle-minded,  at  least  75  per  cent.  ;  the  moral  im- 
beciles, the  Mongols,  and  most  of  the  slighter  forms  of  defectives  and 
epileptics,  belong  to  this  primary  group.  To  the  secondary  class  belong 
the  cerebral  diplegias,  hemiplegias  and  syphilitic  cases,  and  those  due  to 
injury  at  birth  or  at  other  periods. 

We  have  already  made  it  clear  that  the  essential  pathology  of  the  brain 
in  primary  amentia  is  a  developmental  failure  ;  the  germ  plasm  set  apart 
for  the  formation  of  the  brain  is  insufficient  to  form  a  normal  brain,  or 
development  proceeds  on  the  lines,  more  or  less,  of  some  ancestral  and  less 
complicated  type.  If  the  failure  takes  place  in  the  earlier  stages  of  foetal 
life,  the  result  is  a  monster  ;  if  only  the  last  stage  lapses,  the  higher  mental 
faculties  of  the  future  child  may  be  wanting.  The  brain  is  perhaps 
small  ;  the  nerve  cells  imperfectly  formed  or  deficient  in  numbers.  Failure 
of  development  of  the  same  type  occurs  affecting  the  heart  or  other  organs, 
such  as  the  external  ear.  The  normal  infant  is  a  recapitulation  of  its 
parents  and  ancestors  ;  it  is  not  a  close  copy  but  a  variation,  and  the 
feeble-minded  infant  is  a  variation  in  the  direction  of  regression.-  It  is  a 
matter  of  common  knowledge  that  nerve  instability,  epilepsy,  insanity, 
hysteria,  feeble-mindedness  run  in  families,  and  especially  if  members  of 
such  families  marry  there  is  a  tendency  for  these  to  appear  in  their  off- 
spring. We  see  the  same  hereditary  tendencies  in  haemophilia,  diabetes, 
asthma,  achondroplasia  and  other  diseases. 

Both  tuberculosis  and  alcohoHsm  have  been  credited  by  some  writers 
with  being  important  factors  in  the  production  of  cases  of  amentia.  No 

1  The  term  congenital  in  its  strict  sense  should  apply  to  lesions  occurring  during  intra- 
uterine life,  while  hereditary  apphes  to  the  germinal  plasm  before  conception. 
See  the  Principles  of  Heredity,  by  G.  Archdall  Reid,  M.D. 
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doubt  it  is  common  to  find  both  consumption  and  drunkenness  in  neurotic 
families  ;  there  is  certainly  a  frequent  association,  but  we  doubt  very  much 
if  they  are  related  as  cause  and  effect.  Both  tend  to  bring  disaster  on  the 
individual,  but  there  is  no  reason  to  think  they  affect  the  germinal  plasm. 
Doubtless  the  foetus  may  be  adversely  affected  by  the  drunkenness  of  the 
pregnant  mother,  but  we  doubt  very  much  if  the  effect  is  to  give  rise  to 
developmental  failure  or  disease  of  the  brain. 

All  degrees  of  amentia  are  met  with  during  infancy  and  childhood, 
ranging  from  complete  idiocy  to  mere  backwardness  or  dulness  of  the 
mental  powers.  The  terras  idiot  and  imbecile  imply  varying  degrees  of 
marked  amentia.  The  term  mentally  defective  is  applied  to  children  who, 
not  of  so  low  a  grade  as  imbeciles,  yet  have  intellectual  powers  much  below 
the  average  child,  who  are  unable  to  take  their  place  in  an  ordinary  class  with 
any  chance  of  benefit,  but  require  special  education  in  kindergarten  classes. 

Children  who  are  imbeciles  or  markedly  deficient  usually  show  within 
a  few  months  of  birth  that  they  are  not  like  ordinary  children.  The  mother 
notices  that  her  infant  when  a  month  or  two  old  does  not  take  notice  as  it 
should  do;  it  pays  no  attention  to  a  bright  light  or  sound,  it  does  not 
recognise  its  friends  by  a  smile,  or  appear  to  hear  its  nurse's  voice.  As 
time  goes  on  it  makes  no  attempt  to  sit  up  or  hold  toys  in  its  hands,  its 
muscular  system  is  weak,  and  its  face  wears  a  vacant  expression.  At  a  year 
or  eighteen  months  old  it  has  made  little  or  no  progress  in  walking  or  in 
using  its  limbs,  or  perhaps  it  cannot  utter  any  articulate  sound  ;  it  slavers 
continually,  the  saliva  running  from  its  mouth  on  to  its  frock,  and  it  has  no 
control  over  its  urine  and  fjeces.  As  development  proceeds,  it  learns  to 
walk,  perhaps  to  say  a  few  words,  and,  if  carefully  looked  after,  to  become 
cleanly  in  its  habits.  At  3  or  4  years  of  age  it  can  understand  a  good  deal 
of  what  IS  said  to  it,  it  takes  but  little  notice  of  objects  in  its  daily  walk  and 
only  uses  a  few  words  or  picks  up  a  few  phrases  like  '  Oh  dear  ' '  which 
do  duty  on  many  occasions.  Often  such  children  are  uncertain  in  their 
temper  and  mischievous. 

The  physical  characters  as  well  as  the  degree  of  intelligence  possessed 
by  imbeciles  and  idiots  are  very  various.    They  often  have  coarse  harsh 
skins,  slow  circulations,  and  suffer  from  constipation.    They  are  exceedinfflv 
apt  to  suffer  from  various  tuberculous  manifestations.    They  nearly  alwavs 
remain  stunted  in  growth.    There  is  perhaps  a  peculiar  formation  of  the 
skull,  corresponding  roughly  to  the  configuration  of  the  brain  inside  •  while 
some  crama  are  small,  it  must  not  be  supposed  that  small  heads  are  con- 
stantly present ;  in  some  cases  the  head  is  symmetrical  and  well  shaped 
and  of  average  size     Idiots  may  have  microcephalic  (Aztec  type)  or  small 
heads  macrocephahc  or  large  heads,  dolichocephalic  or  long  heads,  braSry 
cephahc  or  broad  heads.    Sometimes  there  is  want  of  symmetry  on  the  two 
sides  of  the  cramum,  or  there  is  a  deficient  development  of  the  frontal  or 
occpual  region.    Various  conditions  of  the  mouth  found  in  imbeciles  have 
been  especially  emphasised  by  some  authors;  these  it  is  needlL    to  ^ 
are  not  universally  present.    The  palate  is  inordinatdy  h  g^  and  arc^d  n' 
more  decidedly  V-shaped,  and  often  unsymmetrical ;  the  tongue  T:LZ 
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fungiform  papilte  are  hypertrophied ;  the  mucous  membrane  of  the 
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pharynx  is  apt  to  be  thickened  and  congested,  the  tonsils  hypertrophied, 
and  post-nasal  adenoids  may  be  present.  Slavering  due  to  paresis  of  the 
muscles  of  the  lips  and  tongue,  as  well  as  to  the  hypertrophy  of  the  glands 
of  the  mouth,  is  very  common.  The  teeth  are  late  in  appearing  and  quickly 
become  carious.  The  semilunar  or  epicanthic  folds  are  often  present  at  the 
inner  canthi  of  the  eyelids,  especially  in  Mongols,  the  eyes  may  be  set  too 
close  together  or  too  widely  apart,  there  may  be  strabismus,  nystagmus,  or 
coloboma  iridis  present.  The  position  and  shape  of  the  ears  are  worthy  of 
attention  ;  they  may  be  large  and  stand  out  from  the  head,  may  be  planted 
abnormally  far  back,  adherent,  the  pinna  may  be  crumpled,  or  the  lobule 
defective.  While  there  has  been  an  arrest  of  the  development  of  the  brain, 
other  malformations  may  also  be  present,  such  for  instance  as  cleft  palate, 
or  some  malformation  of  the  heart,  as  an  open  foramen  ovale,  or  imperfect 
ventricular  septum.  The  fingers  may  be  webbed  or  stunted.  We  have 
already  noted  that  nearly  all  idiots  have  poor  circulations,  suffering  from 
cold  feet  and  hands  and  chilblains,  and  it  may  be  added  that  their  sensa- 
tion is  defective  and  wounds  of  the  extremities  are  long  in  healing.  '  The 
dyscrasia  which  accompanies  or  causes  genitous  idiocy,'  says  W.  W.  Ireland, 
'  affects  both  the  constitutional  vigour  and  the  symmetrical  growth  of  the 
frame,  though  not  equally  in  every  part.  Nature  works  like  a  bad  sculptor, 
who  fails  to  give  the  proper  form  sometimes  to  one  member  of  the  body 
and  sometimes  to  another.  There  are  errors,  now  here  and  now  there  ;  and 
some  parts  are  more  happily  shaped  than  others.  Occasionally,  however, 
genitous  idiots  are  strong  and  good-looking,  with  well-formed  heads,  good 
teeth,  and  no  deformities  whatever.' 

With  regard  to  the  sensory  and  mental  deficiencies  of  idiots  and  imbeciles, 
space  will  not  allow  us  to  enter  into  detail,  and  the  reader  is  referred  to 
special  treatises  on  the  subject.^  Among  idiots  there  are  those  who  live  out 
their  lives  giving  but  scant  evidence  of  the  possession  of  any  intellectual 
powers  ;  they  are  absolutely  helpless,  and  would  starve  if  food  was  not  actually 
put  into  their  mouths.  They  can  hardly  be  said  to  be  conscious,  or  their 
consciousness  is  of  the  indistinct  kind  ;  they  heed  neither  sights  nor  sound, 
they  make  no  voluntary  effort.  While  some  imbecile  children  are  exceed- 
ingly good-natured  and  can  be  easily  managed,  others  are  very  much  the 
reverse.  As  infants  they  are  constantly  crying  without  apparent  reason, 
and  wear  out  the  patience  of  nurses  and  mothers.  When  a  httle  older  and 
able  to  crawl  or  walk— though  always  late  in  doing  so— they  are  everlast- 
ingly in  mischief.  They  are  not  still  for  a  moment,  and  it  is  at  least  one 
person's  business  to  manage  them.  When  they  cannot  have  what  they  want 
there  is  an  unearthly  shriek,  quite  unlike  a  normal  child  ;  they  will  eat  dirt 
or  the  wool  off  the  blankets,  and  are  apt  to  masturbate.  They  will  bite  or 
pinch  or  kick  or  scream  for  hours  if  not  allowed  their  own  way.  It  is 
exceedingly  difficult  to  get  their  attention  for  many  moments  together. 

We  have  already  referred  to  some  of  the  '  stigmata  of  degeneration ' 
which  are  frequently  seen  in  cases  of  primary  amentia.  These  are  of 
interest  and  importance,  but  any  one  of  them  by  itself  cannot  be  taken  as 
evidence  of  mental  defect,  and  it  would  be  unwise  to  exaggerate  thew 
1  See  Menial  Affections  of  Children,  W.  W.  Irel.and.  1898,  and  Menially-deficient 
Children,  by  G.  E.  Shuttleworth,  2nd  ed.  1900. 
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importance.  When  present  in  association  with  mental  defect,  they  are 
valuable  evidence  that  the  amentia  is  of  the  primary  type.  As  regards  the 
ears,  the  outstanding  or  wing-like  ears  (see  p.  586)  are  common  among 
feeble-minded  children.  As  Wiedersheim  remarks,  this  position  is  the 
physiologically  correct  one,  and  this  arrangement  with  ear  muscles  under 
voluntary  control  would  be  of  service  to  primeval  man.  To  quote  the  same 
author, '  The  human  pinna,  as  compared  with  that  of  the  apes,  would  appear 
to  be  a  degenerate  structure  ;  and  in  reality  it  is  much  reduced  in  size, 
being  rolled  over  in  such  a  way  as  greatly  to  modify  the  upper  edge  of  the 
helix  and  part  of  the  antihelix.' 

The  ear-folds  of  the  human  embryo  at  the  fourth  and  sixth  months  some- 
what resemble  the  ears  of  the  Macacas  (one  of  the  primates),  there  is  an 


Fig.  1 26. --Joseph  B.,  aged  years,  Mongol  Imbecile.  He  could  not  walk  nor  talk, 
and  understood  very  little  of  what  was  said  to  him.  He  did  not  care  for  toys  unless 
they  made  a  noise.  His  head  measured  iSJ  inches.  He  died  of  pneumonia.  The 
brain  weighed  37  oz.  ;  the  convolutions  were  fairly  well  marked. 


edge  of  the  helix  which  is  not  rolled  over  and  a  distinct  tip.  From  the 
eighth  month  the  human  earfold  enters  upon  a  degenerative  process,  which 
consists  in  the  rolling  over  of  the  edge  of  the  ear  and  the  turning  in  of  the 
tip,  Darwin's  '  tubercle.'  Thus  the  deficient  helix  and  antihelix  (see  fig.  130) 
are  the  result  of  an  arrest  of  development  or  regression  towards  an  original 
type.  We  may  have  also  deficient  lobules,  crumpled  and  irregular  ears  of 
various  shapes. 

The  epicanthic  folds,  usually  well-marked  in  Mongolian  imbeciles  (see 
fig.  127),  may  be  seen  also  in  their  brothefs,  and  sisters  who  are  not  mentally 
deficient.  These  folds  are  present  also  in  children  in  whom  there  is  no 
suggestion  of  mental  feebleness,  and  are  well-marked  in  the  Japanese  and 
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other  Eastern  nations  with  flattened  noses.  According  to  Wiedersheim  they 
are  due  to  an  arrest  of  development  during  foetal  life. 

The  V- shaped  palate,  with  narrow  protuberant  upper  jaw,  is  very 
common  among  mentally  feeble  children  and  among  neurotic  individuals 
generally.  A  high  rounded  arch  is  not  uncommon.  These  deformities  are 
hereditary  and  not  due  to  post-nasal  obstruction  as  some  believe. 

The  chubby  hand  with  incurved  little  finger  is  common  in  imbeciles  ;  in 
others  the  fingers  are  long  and  thin. 

While  the  majority  of  cases  of  primary  amentia  all  agree  in  being 
mentally  feeble  in  varying  degrees,  yet  they  differ  so  much  in  mental  and 


Fig.  127. — Mongolian  Imbecile,  aged  16  months,  showing  adherent  epicanlhi. 
There  was  internal  strabismus  and  nystagmus. 

physical  characteristics,  that  it  is  exceedingly  difficult  to  classify  them  or 
sort  them  into  groups.  The  Mongols  are  an  exception  to  this  statement, 
and  form  a  group  with  much  in  common.  Other  groups  less  well-marked 
include  the  '  microcephalic  ' ;  then  we  may  distinguish  the  '  epileptics '  and 
the  'moral  imbeciles.'  We  must  content  ourselves  by  giving  a  short 
description  of  each  group. 

iviong'ollan  Imbeciles. — Langdon  Down  was  the  first  to  point  out 
the  peculiar  physical  features  of  this  type  of  imbecile  and  to  note  their 
resemblance  to  the  Kalmuc  or  Tartar  tribes  of  Asia.    It  has  been  pointed 
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out  by  several  writers  that  in  some  cases  Mongols  are  the  children  of 
mothers  who  have  already  had  large  families  or  are  well  on  in  years.  This 
is  certainly  not  universally  true  ;  the  child,  fig.  127,  was  the  first-born  of  a 
young  mother.  There  is  often  a  family  history  of  insanity  or  nerve 
instability.  The  appearance  of  these  children  is  quite  characteristic  from 
the  first  few  weeks,  as  pointed  out  by  J.  Thomson.  The  physiognomy  is 
peculiar  and  a  glance  is  mostly  sufficient  for  a  diagnosis.    The  head  is  of 


Kig.  i28.-Mongolian  Imbecile,  aged  lo  weeks  showing  outstanding  and  deficient  development 

of  ears. 

a  round  shape,  seen  best  from  above  downwards,  being  more  or  less 
deficient  behind.  The  epicanthic  folds  are  well  marked  and  give  the  eyes 
the  appearance  of  being  half  closed  and  obliquely  set.  (See  fig  127  )  We 
have  seen  the  epicanthic  folds  well  marked  in  the  brothers  of  the  same 
family,  but  who  were  not  Mongols.  The  bridge  of  the  nose  is  flattened 
a  peculiarity  due  apparently  to  foreshortening  of  the  base  of  the  skull  The 
tongue  is  large  and  fissured,  and  the  mouth  kept  half  open  in  consequence  • 
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the  hands  are  broad  and  squat.  Mongolian  babies  are  late  in  holding  up 
their  heads,  sitting  up,  and  learning  to  walk  and  talk.  They  are  good- 
natured  infants,  and  as  children  the  higher  grades  are  often  lively  and 
amusing  ;  they  practically  remain  always  children,  and  rarely  if  ever  learn 
to  read  or  write,  but  can  be  trained  to  do  work.  Tliey  suffer  much  from 
nasal  and  respiratory  catarrh  and  readily  succumb  to  bronchitis,  measles, 
or  pneumonia.  Many  die  of  tuberculosis,  and  only  a  small  proportion 
reach  adult  life.  In  a  few  instances  congenital  heart  disease  is  associated 
with  Mongolism. 

Microcephalic  Imbeciles  in  typical  instances  belong  to  the  primary 
group,  that  is  the  small  head  is  due  to  some  developmental  brain  failure. 


Fig.  i2g.— Girl  aged  7  years.  Mentally  defective  ;  congenital  double  ptosis  ;  probably 
defective  development  of  nuclei  of  third  nerves.  Head  measures  19  in.  in  circum- 
ference. 

But  many  cases  of  cerebral  diplegia,  due  to  syphilis  or  other  intra-uterine 
disease,  have  very  small  heads  (see  fig.  105).  As  a  large  proportion 
of  imbeciles  and  defective  children  have  smaller  heads  than  normal 
children,  we  may  ask  what  degree  of  diminution  should  be  present  in 
order  to  allow  of  the  child  being  described  as  microcephalic  ?  It  is  well  to 
remember  that  the  average  circumference  of  the  head  in  lucll  -  grown 
children  is  18  in.  at  a  year  old,  20  in.  at  2  years,  21  in.  at  4  years,  and 
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21^  in.  at  10  years.  Ireland  suggests  that  the  name  '  microcephaHc '  should 
be  reserved  for  imbeciles  whose  heads  measure  17  in.  in  circumference  or 
less,  but  the  word  is  commonly  used  in  a  wider  sense  than  this.  The 
important  points  are  the  following  :  If  a  child's  head  is  3  in.  under  the 
average  circumference  for  its  age  the  child  will  be  an  imbecile.  If  2  in. 
under  the  average  the  child  will  probably  be  feeble-minded  in  more  or  less 
degree.  Thus  a  child  from  7  to  10  years  with  the  head  measurement  of 
19  in.  or  under,  and  at  the  same  time  fairly  well  grown  for  his  age,  is  almost 
certain  to  be  of  weak  intellect. 

The  prognosis  as  regards  education  is  in  proportion  to  the  size  of  the 
head  (Shuttleworth).  There  is  in  many  cases  a  characteristic  form  as  well 
as  size  of  microcephalic  heads  ;  the  forehead  is  narrow  and  rapidly  recedes, 
the  vertex  is  pointed,  and  the  occiput  flat.  The  frontal  and  parietal  lobes 
are  on  a  small  scale,  but  the  most  striking  arrest  of  development  is  in  the 
occipital  and  temporo-sphenoidal  lobes  (Shuttleworth).  While  this  is  true 
of  the  extreme  cases,  it  is  perhaps  less  marked  in  the  slighter  forms.  In 
most  cases  the  size  of  the  cranium  is  in  marked  contrast  with  the  size  of 
the  face.  Imbeciles  of  the  microcephalic  type  are  for  the  most  part  good- 
natured,  and  though  childish  are  capable  of  more  or  less  education  and 
training.    The  following  cases  will  serve  as  examples  : 

A  girl  of  7  years  has  a  head  measurement  of  T7i  in.  ;  the  vault  of  the  cranium  is 
small,  but  in  proportion  to  the  face,  the  forehead  also  is  in  proportion,  but  the  occiput  is 
deficient.  The  nose  is  aquiline,  the  teeth  irregular,  the  palate  gothic,  the  ears  stand  out, 
the  right  being  longer  from  above  downwards  than  the  left.  She  cannot  talk,  but 
chatters  to  herself;  or  stand,  but  goes  about  on  all  fours.  She  has  been  trained  to  make 
signs  for  her  wants,  and  she  is  clean  in  her  habits.  Such  a  girl  is  clearly  an  imbecile, 
though  capable  of  some  training. 

A  girl  of  7  years  has  a  head  circumference  of  19  in.  ;  there  is  congenital  double 
ptosis,  presumably  due  to  a  failure  of  development  of  the  nucleus  of  the  third  nerve. 
She  can  talk  and  go  messages,  but  learns  very  little  ;  is  improving  in  a  special  school. 
(See  fig.  129. ) 

Amentia  with  Epilepsy.— There  is  more  epilepsy  among  feeble-minded 
or  imbecile  children  than  among  children  with  normal  mental  power,  or,  to 
put  the  same  fact  in  another  way,  children  who  suffer  from  epilepsy  are  often 
abnormal  mentally,  or  feeble-minded.  Defective  brain  development  is  often 
associated  with  unstable  nerve  centres,  but  we  know  too  little  about  the 
nature  of  epilepsy  to  say  in  what  the  pathological  state  consists.  Epilepsy 
may  be  associated  both  with  primary  and  secondary  amentia.  Mongols 
seem  rarely  to  suffer  from  fits.  Convulsions  commencing  in  -the  first  few 
weeks  of  life  without  obvious  cause  and  continuing  for  weeks  together  are 
always  suggestive  of  amentia  in  minor  or  major  degree.  If,  as  time  goes  on, 
the  fits  continue  and  the  infant  fails  to  show  signs  of  intelligence,  the  out- 
look is  full  of  anxiety.  In  some  other  cases  the  child  seems  to  be  develop- 
ing normally  for  some  months  or  perhaps  years,  then  there  are  a  series  of 
hts  to  be  followed  by  others,  and  the  child's  mental  progress  appears 
to  be  checked.  In  many  cases  of  '  infantile  hemiplegia,'  and  also  '  cerebral 
diplegia,  epilepsy  is  associated  with  mental  feebleness. 

Moral  XmbeciHty.— While  the  mentally  feeble  child  is  deficient  alike 
in  wits  and  morals,  it  is  by  no  means  uncommon  to  find  children— quite  as 
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sharp  as  normal  children— who  are  moral  imbeciles,  in  the  sense  that  they  are 
given  to  lying,  thieving,  deceit,  and  indecent  acts  to  an  extent  that  cannot  be 
tolerated  at  school  or  in  the  family.  In  some  cases  these  unpleasant  ways  are 
well  known  to  their  parents  from  bitter  experience  ;  in  others  the  facts  only 
leak  out  during  school  life.  The  normal  school-child,  as  he  grows  older 
acquires  an  'educated  conscience ' ;  he  is  ashamed  to  take  money  out  of 
somebody's  pocket,  and  he  can  readily  conjure  up  in  his  imagination  the 
shame  and  disgrace  which  would  be  his  in  case  he  were  found  out.    He  is 


Fig.  ISO. — Epileplic  Boy  of  ii  years  ;  mentally  defective,  showing  '  wing-like  '  ears 
with  deficient  helix.  Mother  is  an  epileptic  of  a  severe  type.  This  boy  is  the  .sole 
survivor  of  a  family  of  six  children  ;  five  children  died  under  2  years  of  age  ; 
all  suffered  from  convulsions. 


ashamed  to  use  filthy  language  or  be  guilty  of  indecent  acts.  He  acquires 
by  imitation  a  sense  of  right  and  wrong,  and  a  recognition  of  a  social  bond 
between  himself  and  (Others.  The  moral  imbecile,  in  spite  of  favourable 
surroundings,  punishment,  or  disgrace,  never  takes  this  to  heart  and  never 
learns  by  experience.  There  is  something  wanting  in  his  powers  of  self- 
restraint  and  ethical  sense.  Such  children  are  perhaps  the  most  difficult  to 
deal  with,  and  they  are  only  too  likely  to  become  criminals-at-law. 

Leaving  the  further  consideration  of  idiots  and  imbeciles  for  want  of 
space,  we  will  confine  our  remarks  to  children  of  a  higher  grade,  who, 
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though  mentally  defective,  yet  are  capable  of  a  cousiderable  degree  of 
education  and  training. 

The  mentally  defective  child,  as  compared  with  a  normal  child  of  the 
same  age,  has  a  poor  memory  ;  the  multitude  of  sensations  which  are  con- 
stantly pouring  in  from  the  external  world  make  but  a  weak  impression  on 
his  mind,  and  he  holds  but  Httle  of  this  material  for  future  use.  If  the 
memory-images  are  weak,  all  mental  processes  must  be  feeble,  viz.  apper- 
ception, association  of  ideas,  and  assimilation.  The  feeble-minded  child  has 
very  little  in  the  way  of  experience  or  knowledge  to  fall  back  upon.  He  fails 
more  or  less  to  combine  the  incoming  sensations  into  perceptions  and  ideas, 
or  associate  these  together  so  that  he  can  recall  the  past  and  add  to  these 
the  constantly  recurring  incidents  of  his  daily  life.  When  set  to  write  from 
copy  he  manages  fairly  well ;  perhaps  he  will  write  his  name  from  memory, 
but  ask  him  to  write  '  cat,'  '  dog,'  and  he  is  puzzled,  and  perhaps  writes  '  tea' 
and  '  god,'  and  this  after  years  of  time  spent  at  an  elementary  school. 
He  may  recognise  letters,  but  not  small  words,  though  he  can  recognise 
the  object  when  he  sees  it,  and  is  familiar  with  the  object's  name.  He 
knows  well  enough  what  a  dog  is,  but  fails  to  recognise  the  word.  He 
cannot  appreciate  the  meaning  of  figure  5,  or  if  shown  five  objects  he  has  to 
count  them,  and  cannot  add  3  and  2  together  either  mentally  or  when 
the  figures  are  put  before  him  ;  he  can  only  perform  this  calculation  by 
taking  three  objects,  and  then  two  more,  and  counting  the  total !  Very  often 
his  intellectual  powers  are  very  unequal  ;  there  may  be  '  word-blindness  '  or 
'figure-blindness' ;  the  child  may  be  fairly  good  at  sums,  though  more  back- 
ward than  the  average,  and  yet  be  unable  to  recognise  a  single  word  in  a 
school  primer.  Or  he  may  read  simple  sentences  fairly  well  and  be  unable 
to  add  correctly  two  or  three  figures. 

In  many  cases  the  failure  is  chiefly  in  the  use  of  symbols,  such  as  words 
and  numbers.  He  may  draw  from  copy,  or  do  carpentering,  make  mats 
or  baskets  with  commendable  neatness.  He  may  be  very  useful  in  the 
household,  in  making  beds,  cleaning  up,  or  minding  the  baby,  and  show 
common-sense  in  his  conduct.  He  may  be  a  very  poor  scholar,  but  a  good 
workman  when  directed  aright,  and  may  have  a  fair  idea  of  the  value  of 
money.  On  the  other  hand,  weak  intellectual  powers  for  scholastic  attain- 
ments are  mostly  combined  with  poor  intelligence  in  the  matter  of  conduct 
and  action  in  daily  life.  The  normal  child  quickly  learns  by  imitation,  and 
stores  up  his  experiences  ;  that  is,  he  has  a  mental  picture  on  his  mind  which 
IS  equivalent  to  the  feeling  of  the  movement  he  desires  to  make,  and  when 
a  certain  situation  arises  he  knows  how  to  act.  The  mentally-feeble  child 
has  but  few  '  equivalents '  to  fall  back  on,  and  fails  to  act  as  the  situation 
demands  ;  in  other  words,  he  is  wanting  in  intelligence.  His  will  is  weak, 
he  follows  out  any  suggestion  made  to  him,  he  does  not  deliberate  and  act 
upon  reflection  as  regards  consequences  ;  he  fails  to  inhibit  or  restrain  him- 
self when  roused  to  anger.  His  instincts  may  be  strong,  he  fails  to  keep 
them  in  check.  ^ 

The  mentally-feeble  child  is  long  in  acquiring  habits  of  self-control  and 
learning  to  conform  to  the  unwritten  rules  of  daily  life.  Many  other 
abnormal  traits  may  be  noted  in  some,  such,  for  instance,  as  destructiveness, 
cruelty  to  animals,  dangerous  displays  of  temper,  masturbation.    Some  show 
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amazing  energy:  they  are  always  doing  something,  mostly  mischief, 
requiring  much  looking  after,  and  are  unabashed  in  the  presence  of 
strangers  ;  others  are  inordinately  shy  and  do  nothing  but  cry  if  an  attempt 
is  made  to  test  their  intelligence.  It  will  be  very  certain  that  those  to 
whom  the  above  description  is  applicable  will  be  no  scholars  :  learning  will 
be  a  great  difficulty,  and  when  grown  up  they  will  never  earn  their  own  living, 
though  they  may  be  trained  to  work  and  contribute  to  their  support  in  an 
institution  or  colony. 

In  the  slighter  forms  of  feeble-mindedness,  the  feebleness  rather  applies 
to  a  difficulty  in  acquiring  abstract  knowledge,  of  recognising  words  and 
numbers,  and  quickly  forgetting  everything  learnt.  This  class  of  child  often 
has  sufficient  intelligence  to  be  of  use  in  a  household,  and  may  be  perfectly 
competent  at  all  kinds  of  mechanical  work.  Such  children  make  little  pro- 
gress in  school  work,  and  yet  in  later  life  may  support  themselves. 

Secondary  or  Acquired  Amentia. — To  this  class  belong  those  who  do 
not  necessarily  inherit  any  neurotic  tendency,  and  whose  brains  would 
develop  along  normal  lines,  but  for  the  presence  of  some  toxin  or  syphilis  or 
some  disease  or  accident.  This  arrest  of  development  may  occur  either 
during  intra-uterine  or  extra-uterine  infancy.  Most  of  the  cases  of  diplegia 
and  hemiplegia  with  amentia  belong  to  this  class.  We  have  already 
referred  to  these  cases.    (See  p.  526  et  seq.) 

We  give  the  following  cases  as  typical  examples  : 

Idiocy  with  Athetosis. — William  H.  D. ,  aged  4  years.  Birth  easy,  has  never  been  right, 
cannot  sit  up,  or  walk  or  talk.  Is  a  well-nourished  boy,  head  small  (18  in.  circumference), 
small  development  in  front.  He  smiles  when  he  sees  a  watch,  understands  when  asked  if 
he  will  have  a  drink.  Lies  quiet  when  undisturbed  ;  when  moved,  or  when  he  tries  to  sit 
up  or  reach  out  his  hand  for  anything,  the  movements  begin.  If  he  tries  to  pick  up  a 
coin,  his  hands  and  arms,  legs,  face  are  thrown  into  erratic  and  vigorous  movement.  He 
perhaps  seizes  the  coin  after  several  attempts,  then  it  is  flung  out  of  his  hand.  Tries  to 
speak  and  makes  a  puffing  noise  with  his  lips.  He  manages  to  get  out  '  ma,'  '  ta,'  '  ye,' 
'na,'&c. 

Idiocy  with  Athetosis. — Miles  G.,  aged  10  years.  Birth  difficult  and  instrumental. 
He  has  always  held  his  limbs  more  or  less  stiff;  this  was  more  noticeable  at  10  months 
than  before.  He  cannot  speak,  but  makes  a  grunt  for  '  yes '  and  another  different 
grunt  which  means  '  no.'  He  understands  something  of  what  is  said  to  him.  The  head 
is  rather  small,  being  flattened  in  the  parietal  regions,  and  also  narrow  in  front.  He  lies 
quite  quiet  and  helpless  in  bed  when  left  to  himself;  when  disturbed,  or  when  anyone  goes 
near  him,  the  movements  begin.  He  arches  his  back,  moves  his  head,  makes  grimaces, 
arms  and  hands  are  extended  and  flexed  alternately,  the  wrists  are  fle.xed,  there  is  spas- 
modic opening  and  closing  of  the  fingers.  The  legs  are  crossed,  the  knee  extended,  the 
foot  points,  the  great  toe  is  dorso-flexed.  When  left  to  himself  the  movements  quieten 
down.    He  cannot  feed  himself,  or,  indeed,  in  any  way  attend  to  his  wants. 

Juvenile  General  Paralysis. — We  have  already  referred  to  one  form 
of  brain  syphilis  (see  p.  507)  which  occurs  during-intra-uterine  life,  and  also 
during  early  infancy,  and  is  fatal  at  an  early  period.  There  is  another  form 
which  occurs  later,  and  corresponds  to  the  tertiary  period  of  acquired 
syphilis.  These  cases  were  described  some  years  ago  by  Clouston  and  also 
by  J.  S.  Bury,  though  it  is  only  of  recent  years  that  they  have  received  the 
name  of  Juvenile  General  Paralysis. 

The  history  usually  obtained  is  that  the  child  had  been  well  and 
attended  school  like  a  normal  child  up  to  7  or  8  years  of  age.    Then  it  was 
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noticed  that  the  child  was  getting  weak  on  his  legs,  his  memory  was  failing, 
and  he  was  becoming  more  and  more  babyish  in  his  ways.  Often  there  is 
a  history  of  fits.  On  examination,  the  patient  is  seen  to  walk  badly,  there 
being  a  certain  amount  of  paresis  in  the  legs,  the  knee-reflex  is  exaggerated, 
and  perhaps  the  plantar  reflex  is  of  the  extensor  type.  The  pupils  are 
sluggish,  and  the  speech  is  thick  and  indistinct.  There  is  dementia  of  a 
mild  type  ;  the  memory  is  weak,  almost  everything  learnt  is  gradually  for- 


Fig.  131.— Juvenile  General  Paralysis,  showing  pegged  and  notched  teeth. 

Boy  aged  1 1  years. 

gotten,  but  for  a  time  at  least  the  child  is  pleased  with  picture-books  and 
toys,  but  very  easily  upset  if  crossed  in  any  way.  His  behaviour  is  eminently 
babyish  ;  he  is  very  pleased  with  being  praised,  and  asks  questions  and  makes 
remarks  which  amuse  the  other  children  in  the  ward.  As  time  goes  on  there 
IS  steady  mental  deterioration  and  bodily  weakness.  He  becomes  bed 
ridden  on  account  of  the  increasing  weakness,  dirty  in  his  habits  and 
perhaps  noisy  and  troublesome.    The  legs  perhaps  become  paralysed  and 
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contractures  ensue.  The  course  extends  over  some  years  usually  ;  death 
results  from  exhaustion  or  some  intercurrent  disease.  ' 

Most  of  them  show  signs  of  past  syphilis,  in  the  form  of  keratitis,  scars 
about  the  mouth,  and  pegged  teeth. 

The  following  case  will  illustrate  some  of  these  remarks  : 

Juvenile  Getieral  Paralysis.— Leonard  B.,  set.  ii  years.  Father  dead,  is  the  only 
child  living,  one  was  still-born.  Rash  when  a  few  months  old.  Was  a  perfectly  normal 
boy  till  7  years  old,  went  to  school  and  learnt  quickly.  About  this  time  began  to  lose 
his  memory,  had  a  fit  some  eighteen  months  ago.  He  is  a  well-developed  boy ;  old 
keratitis,  pegged  teeth,  scars  at  angles  of  mouth.  Pupils  dilated  and  sluggish,  can  vvalk, 
but  is  weak  on  legs;  knee-jerks  exaggerated,  no  ankle-clonus,  big-toe  Z-shaped,  plantar- 
reflex  is  of  the  extensor  type.  Mentally  he  is  quite  childish,  calls  the  nurses  '  aunts '  and 
the  doctors  '  uncles' ;  is  very  affectionate  and  wants  to  kiss  all  the  imrses.  As  a  rule  he 
is  very  contented  and  happy,  and  likes  being  taken  notice  of,  but  if  he  is  asked  about 
words  and  figures  he  gets  sulky.  He  is  fond  of  picture-books,  but  won't  lend  them,  and 
cries  if  they  are  taken  from  him.  He  says  he  has  a  pony  at  home,  and  tells  everybody 
that  '  Uncle  Charley '  put  him  to  bed  last  night.  He  scribbles  when  asked  to  write,  and 
doesn't  recognise  words  or  figures.  Mentally  he  is  a  baby.  He  calls  a  dog  seen  in  a 
picture-book  '  god '  and  a  horse  a  cat.    (.See  fig.  131. ) 

Education  and  Training'. — Space  forbids  us  to  describe  in  any  detail 
the  methods  best  suited  to  the  training  of  imbeciles  and  feeble-minded  children. 
Not  only  devotion  and  patience,  but  high  intelligence  and  restraint,  on  the 
part  of  parents  is  required,  and  a  determination  to  look  facts  in  the  face. 
These  children  are  babies  and  tend  to  remain  babies,  and  in  consequence 
are  often  allowed  their  own  way,  everything  is  done  for  them,  and  they  are 
not  encouraged  to  make  efforts  to  help  themselves  or  use  what  latent  powers 
of  intelligence  they  may  possess.  Necessarily  in  the  first  line  comes  training 
in  cleanly  habits,  to  give  signs  or  calls  when  their  wants  require  attention  ; 
and  to  feed  themselves  in  a  decent  way.  Care  must  be  taken  in  the 
matter  of  clothing  and  protection  from  cold,  as  well  as  to  the  state  of  the 
bowels  ;  sluggish  circulation  and  constipated  bowels  are  very  common  in 
this  class  of  child. 

Speaking  generally,  education  and.  training  are  far  more  successful  in  a 
well-equipped  institution  or  residential  school  than  at  home.  Parents  rarely 
have  the  aptitude  for  such  work,  and  dull  or  feeble-minded  children  are  far 
more  easily  trained  when  there  are  several  together  than  by  themselves  or 
with  clever  children  ;  and  moreover  specially  trained  and  suitable  teachers 
are  required.  Physical  exercises,  breathing  exercises,  and  drill  are  of 
special  importance  in  teaching  them  precision  in  coarse  movements  and 
command  over  their  muscles.  Fine  movements  are  practised  by  means  of 
'peg-boards,'  cribbage,  prick-work,  splash-work,  and  drawing,  and  gradu- 
ally they  are  trained  in  some  form  of  mechanical  work. 

Special  day  schools  have  been  instituted  in  many  cities  in  this  country 
where  mentally  defective  children  are  taught  largely  by  kindergarten 
methods  ;  while  at  the  same  time  some  useful  mechanical  work  such  as 
mat-making,  basket-making,  &c.  is  learnt.  These  schools  are  of  most 
service  to  the  mentally  defective  or  dull  and  backward  children  of  the 
better  class. 

Unfortunately,  in  this  country,  there  is  little  provision  for  the  worst  class 
of  defective  or  imbecile.    These  should  be  segregated  in  working  colonies, 
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where  they  could  in  part  contribute  to  their  own  living  and  be  kept  for  life. 
It  is  important  that  they  should  not  be  let  loose  on  society  and  have  the 
chance  of  recapitulating  their  kind. 

Juvenile  Myxoedema.  Sporadic  Cretinism. — Cretinoid  idiocy  differs 
from  the  forms  of  amentia  which  we  have  been  discussing  inasmuch  as  there 
is  arrested  mental  and  bodily  development,  which  is  due  to  a  deficiency  of 
the' secretion  of  the  thyroid  gland.  Experience  shows  that  a  marked 
improvement  follows  the  introduction  of  thyroid  extract  into  the  system, 
both  as  regards  intelligence  and  body  growth.  No  other  form  of  idiocy  is 
influenced  for  the  better  by  this  extract.  The  belief  that  juvenile  myxcedema 
is  due  to  a  failure  of  development  or  degeneration  of  the  thyroid  gland  rests 
upon  definite  pathological  evidence.  What  causes  are  in  operation  to  bring 
about  this  failure  of  development  is  quite  unknown.  There  is  no  evidence  ^ 
to  connect  it  with  syphilis,  alcoholism,  drinking  water,  climate  or  insanitary  ^-t^C--^ 
life  conditions.  We  have  known  it  to  occur  in  famihes  of  good  social 
position,  in  the  families  of  medical  men,  country  farmers,  as  well  as  among 
the  poorest  classes  in  a  manufacturing  city.  It  does  not  appear  to 
have  any  marked  tendency  to  run  in  families,  though  it  seems  in  a  few 
instances  to  have  been  associated  with  achondroplasia  and  infantilism  in 
the  same  family  (J.  Thomson).  The  only  association  we  have  met  with  has 
been  with  congemtal  deaf-mutism,  and  this  has  been  noticed  by  others.  In 
one  family  we  know  of  the  eldest  daughter  is  a  deaf-mute,  the  second  is 
more  or  less  deaf,  the  third  is  also  a  deaf-mute,  and  suffers  from  juvenile 
myxoedema.  It  is  curious  that  the  eldest  daughter  has  an  enlarged  thyroid, 
and  so  had  her  mother  when  younger.  There  is  a  history  of  deaf-mutism 
on  the  father's  side.  This  history  of  myxcEdema  is  interesting,  as  deaf-mutism 
is  not  uncommon  in  the  same  districts  where  cretinism  is  endemic,  as  in 
the  mountainous  regions  of  Europe  and  America. 

At  birth  there  is  apparently  very  little  wrong,  but  skilled  observations  on 
this  point  are  few,  inasmuch  as  it  would  rarely  occur  to  any  medical  man  to 
critically  examine  an  infant  with  cretinism  in  his  mind.  As  time  goes  on 
the  infant  is  more  dull  and  lethargic  than  most  babies,  it  suffers  from  obstinate 
constipation,  and  the  tongue  may  be  larger  than  normal.  It  is  certain,  how- 
ever, that  for  the  first  year  or  two  of  life  it  is  easy  to  overlook  cases  of 
juvenile  myxoedema  and  to  attribute  the  symptoms  to  backwardness.  In  all 
cases  of  obstinate  constipation  in  young  infants,  it  is  well  to  have  cretinism 
in  mind  and  examine  the  infant  for  any  backwardness  in  intelligence,  note 
the  condition  of  the  tongue,  the  hands,  and  the  absence  or  presence  of  the 
thyroid  gland. 

When  the  child  is  older  the  appearances  are  far  more  striking  and  the 
physiognomy  is  very  peculiar  and  characteristic.  Such  children  are  dwarfs 
being  stunted  in  growth  :  one  of  our  own  cases,  that  of  a  boy  aged  12 
years,  measured  34  m.  high^nd  weighed  28  lbs.  In  two  cases  of  Hilton 
Fagge's,  one,  aged^f-years,  vva's  only  32  in.  high ;  another  20  years 
old,  was  only  28  m.  in  height.  The  heads  are  large  and  broad,  often 
flattened  at  the  vertex  ;  the  face  is  broad,  the  eyes  wide  apart,  the  nose 
flattened  and  the  hps  are  large  and  pouting.  The  tongue  is  strikingly  laree 
and  thick,  and  sometimes  hangs  from  the  mouth  ;  the  belly  is  tumid  the 
umbilicus  protruding  and  low  down  in  its  position,  the  lower  limbs'  are 


592 


Diseases  of  the  Nervous  System 


disproportionately  short  as  compared  with  the  body,  the  gait  is  awkward  and 
\yaddling.  The  skin  is  coarse  and  thick,  and  of  a  sallow  colour  ;  in  some 
the  subcutaneous  tissues  are  thick  and  myxcedematous.  Usually  no  thyroid 
is  present,  or,  if  present,  is  very  small,  but  in  almost  all  cases  described 
peculiar  fatty  tumours  are  present  in  the  posterior  triangles  of  the  neck 
brhiiid  the  sterno-mastoid  muscles  and  immediately  above  the  clavicles. 
TIicsc  tumours  are  soft,  movable,  and  lobulated  ;  they  send  processes  behind 
the  sterno-mastoid  muscles  and  also  beneath  the  clavicles. 

The  degree  of  intelligence  in  these  cases  differs  :  mostly  they  are  childish 
in  their  ways  rather  than  imbecile.    They  are  late  in  learning  to  sit  up  and 


Fig.  132. — A  Cretin  4  years  of  age. 

stand  without  help. 


She  could  not  Fig.  133.— Cretin.    Walter  P.,  aged  4^  years, 

height  31  in.,  weight  28  lbs. 


walk,  and  late  also  in  talking  ;  in  the  worst  cases  they  are  completely 
imbecile.  They  are  mostly  good-humoured  and  easily  controlled.  In  one  of 
our  cases  the  boy  was  employed  by  his  father,  who  was  a  butcher,  to  stand 
outside  the  shop  on  Saturday  nights  and  shout  out  the  price  of  meat.  His 
peculiar  appearance  and  quaint  remarks  always  attracted  customers.  Cretins 
are  apt  to  suffer  from  tuberculosis  both  of  the  bones  and  internal  organs,  and 
also  from  rickets. 

Fig.  133  represents  a  boy  of  4^  years,  the  subject  of  cretinism.  He  was  never  right 
from  his  birth;  his  brothers  and  sisters  were  healthy.    He  has  never  talked,  only  utters 
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grunting  sounds.  Hardly  understands  anything  said  to  him,  but  laughs  if  amused.  The 
skin  is  coarse  and  the  subcutaneous  tissues  thick.  He  has  large  lips  and  tongue  ;  his  hands 
and  feet  are  disproportionately  large.  No  thyroid  gland  can  be  felt ;  the  supraclavicular 
pads  are  present.  He  has  caries  of  the  ethmoid  bone  and  a  chronic  discharge  of  pus  from 
the  left  eye.  He  remained  in  hospital  ten  months,  during  which  time  his  left  eyeball  was 
excised  on  account  of  suppuration  ;  he  was  treated  for  awhile  with  subcutaneous  injections 
of  a  glycerine  extract  of  sheep's  thyroid,  but  they  had  to  be  omitted  from  time  to  time  on 
account  of  subcutaneous  abscesses.    He  was  discharged  improved.    He  was  lost  sight  of 


Fig. 


134. — Walter  P.,  aged  7  years. 


for  two  years,  when  he  came  under  the  care  of  Mr.  W.  Barker  Bale  in  the  Stockport 
workhouse  (sec  fig.  134) ;  he  was  treated  with  thyroid  and  greatly  improved  (see  fig.  iqO 
We  are  mdebted  to  Mr.  Bale  for  the  photographs.  \        5  .ii;- 

All  degrees  of  severity  may  be  met  with  in  congenital  myxoedema,  and 
the  slighter  cases  are  very  apt  to  be  overlooked.    In  the  mild  cases  there 

nrnb  k/'"^  ^'f  ^"^^^^  ^^^^  ^'^^  ^^^'^^     ^^e  young  adult  is  a  dwarf  ; 

probably  also  there  is  mental  dulness  and  backwardness. 

Q  Q 
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Treatment.— thyroid  extract  is  of  the  greatest  value  in  all  forms 
of  congenital  myxocdema  or  '  sporadic  cretinism,'  there  is  good  evidence  to 
show  that  the  earlier  in  life  it  is  taken  the  better  will  be  the  result  of  its  action. 
We  usually  begin  in  young  patients  with  i  gr.  of  the  dried  sheep's  thyroid 
glands  given  in  the  form  of  tabloids  daily,  increasing  to  two  or  three  grains 
daily  according  to  circumstances.    It  is  necessary  to  watch  the  patient  care- 


Fig.  135. — Walter  P.,  aged  8  years,  after  9  months'  treatment  with 

thyroid  extract. 

fully,  inasmuch  as  the  thyroid  extract  is  a  powerful  remedy,  and  individual 
susceptibility  to  its  influence  differs  considerably.  It  is  important  to 
watch  the  pulse  and  temperature  ;  if  there  is  an  evening  rise  of  two  or 
three  degrees,  it  will  be  well  to  omit  the  drug  for  a  while.  Cretins  for  the 
most  part  have  a  subnormal  temperature,  and  an  evening  rise  of  over  ioo° 
is  likely  to  be  due  to  '  thyroidism.'  With  this  evening  fever  there  is  usually 
irritability  and  shortness  of  temper  j  this  we  have  noticed  again  and  again 
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m  hospital  patients.  There  ma)'  be  vomiting,  jaundice,  diarrhoea,  and  marked 
depression  of  the  heart's  action.  Of  these  symptoms  vomiting,  irritability,  and 
fever  are  the  commonest  signs  of  early  thyroidism,  and  should  always  be  taken 
as  danger  signals  and  the  drug  omitted.  In  a  later  stage  there  is  pallor,  and 
faintness  on  exertion  ;  we  have  seen  this  in  one  case  so  marked  that  it  seemed 
likely  a  fatal  result  might  ensue.  This  continued  depression  and  tendency 
td  fainting  may  last  for  many  weeks.  With  the  continued  administra- 
tion of  thyroid  extract  and  rapid  growth  which  may  take  place,  the  child 


Fig.  136.— E.  A.  W.,  aged  2  years  ; 
height  24J  in.,  weight  16  lb.  20Z. 


Fig.  137-— E.  A.  W.,  aged  4*  years; 
height  33  in.,  weight  30.5  lb. 


is  apt  to  become  thin  and  limp,  with  a  tendency  to  knock-knees  and  lateral 
spinal  curvature. 

Under  the  influence  of  moderate  doses  of  thyroid  extract— that  is,  doses 
so  regulated  as  not  to  produce  any  symptoms  of  thyroidism-the  improve- 
ment m  the  patient  is  most  striking.  The  facial  expression  entirely  changes 
the  dull  heavy  look  disappears  and  is  succeeded  by  a  brighter  and  more 
lively  expression,  the  lips  are  no  longer  thick,  the  tongue  diminishes  in  size. 
1  he  skin  becomes  soft,  the  abdomen  less  tumid,  and  the  child  begins  to  grow 
i  he  change  ,s  generally  observable  within  a  few  weeks  of  the  commence- 

tTthwo  fi^^*-    With  the  omission  of 

the  thyroid  treatment  there  is  almost  a  certainty  of  a  relapse,  and  we  have 

Q  Q  2 


59^  Diseases  of  the  Nei-vous  System 

seen  relapses  frequently  among-  out-patients,  though  perhaps  the  patient  has 
not  gone  back  quite  to  his  former  condition.  It  is  necessary  to  continue  the 
treatment,  though  the  amount  of  the  drug  may  be  diminished  to,  say  5  grs.  a 
week,  for  years.  It  can  confidently  be  predicted  in  a  given  case,  if  the 
symptoms  of  cretinism  are  present,  that  improvement  will  take  place  under 
the  thyroid  treatment,  but  how  much  improvement  time  only  will  show.  The 
physical  improvement  in  many  cases  outruns  the  mental  improvement, 
the  experience  of  most  being  that  average  mental  power  is  only  excep- 
tionally attained  by  cretins  under  treatment.     Unfortunately,  so  many  of 


Fig.  138.— Facial  Hemiatrophy.    Girl  aged  ii  years. 

our  patients  among  the  poorer  classes  are  lost  sight  of  and  do  not  persevere 
with  treatment. 

Facial  Hemiatrophy.    Xocal  Panatrophy  (Gowers) 

This  curious  affection,  known  as  facial  hemiatrophy,  local  panatrophy, 
localised  scleroderma,  morphoea,  is  apt  to  begin  in  childhood,  but  may  last 
a  lifetime.  It  is  characterised  by  patches  of  atrophy  of  the  skin  ni  various 
parts  of  the  body,  involving  also  the  subcutaneous  tissues,  including  muscles 
and  bones.  In  some  cases  it  is  confined  to  the  face,  hence  its  name,  facial 
hemiatrophy. 
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In  most  cases  no  cause  can  be  assigned,  in  others  hereditary  transmission 
can  be  traced  (A.  Bruce)  ;  trauma  has  been  credited  with  being  an  exciting 
cause  (Savile,  Stanley  Barnes). 

The  first  sign  is  that  certain  areas  of  skin  on  the  side  of  the  face,  trunk, 
or  limbs  are  noticed  to  be  whitish  in  colour,  while  the  surrounding  area  of 
skin  is  pigmented  ;  later  the  surface  of  the  skin  has  a  shiny  parchment- 
like feel  and  appearance  resembling  scleroderma.  Beneath  these  patches 
the  subcutaneous  tissues  disappear,  and  the  muscles  become  wasted.  When 
it  occurs  on  the  face  the  muscles  on  that  side,  including  the  corresponding 
side  of  the  tongue,  become  smaller,  and  also  the  bones,  such  as  the  malar, 
frontal,  and  maxillary,  including  the  teeth.  The  bones  of  the  feet  seem  also 
to  have  been  involved  in  one  case  (H.  Campbell).  There  is  no  change  in 
the  electrical  reactions  of  the  muscles,  and  no  paralysis.  The  pathology  is 
unknown.  No  treatment  is  known  to  influence  the  progress.  Massage, 
galvanism  and  arsenic  may  be  tried. 

The  girl  (fig.  138)  had  patches  of  atrophy  on  the  left  side  of  the  face  and 
also  on  the  trunk. 


CHAPTER  XXVI 


DISEASES  OF  THE  NERVOUS  SYSTEM — {continued) 
Spina  Bifida 

Spina  bifida  is  a  congenital  malformation  in  which  there  is  non-union  of 
the  laminae  of  one  or  more  vertebrae,  together  with  a  protrusion  of  a  sac 
composed  of  the  spinal  cord  or  its  membranes  through  this  opening.  The 
deformity  may  be  considered  as  due  to  a  failure  of  the  mesoblast  to  inter- 
pose itself  between  the  spinal  and  cutaneous  epiblast,  with  or  without  lack  of 
coalescence  of  the  medullary  folds  themselves.  The  protrusion  may  occur 
at  any  part  of  the  spine,  and  may  extend  throughout  nearly  its  whole  length  ; 
usually  only  three  or  four  vertebras  are  involved,  and  the  lumbar  or  sacral 
region  is  the  part  most  commonly  affected.^  Very  rarely  the  bodies  of  the 
vertebrae  are  divided,  and  the  hernia  projects  forwards  or  laterally.  In  some 
instances  there  is  no  protrusion,  though  the  laminae  have  not  united  ('spina 
bifida  occulta '),  and  occasionally  there  is  more  than  one  hernia. 
Three  kinds  of  spina  bifida  are  recognised  : 

1.  Protrusion  of  the  spinal  membranes  only  :  '  spinal  meningocele.' 

2.  Protrusion  of  the  membranes  together  with  the  spinal  cord  and  nerves  : 
'  meningo-myelocele.' 

3.  Protrusion  of  the  membranes  and  cord,  the  central  canal  of  the  latter 
being  dilated  to  form  the  sac  :  '  syringo-myelocele.' 

To  these  should  be  added  the  cases  where  the  medullary  plates  fail  to 
coalesce— '  myelocele ' — and  the  central  canal  opens  upon  the  surface,  a 
condition  incompatible  with  life  for  more  than  a  few  days.  Also  a  meningo- 
cele may  co-exist  with  a  '  syringo-myelocele,'  constituting  a  '  syringo-menin- 
gocele  '  ;  and  finally  there  is  '  spina  bifida  occulta.'  - 

The  second  kind  of  deformity  is  much  the  commonest,  forming  63  per 
cent,  of  all  the  cases. 

In  the  first  form  the  swelling  is  usually  small,  and  may  protrude  merely 
between  two  almost  normal  spines  ;  the  cavity  of  the  sac  is  the  subarachnoid 
space,  the  swelling  is  often  covered  with  well-formed  skin,  and  paralytic 
complications  are  often  absent. 

The  vertebral  laminae  vary  much  in  development ;  the  gap  may  be  very 
wide  and  the  laminae  much  stunted,  or  they  may  form  prominent  everted 
borders  to  the  orifice. 

1  Eighty-nine  cases  out  of  125  collected  by  the  Clinical  Society  were  lumbar  or  sacral. 
»  Vide  Bland  Sutton,  Lancet,  February  25,  1888. 
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The  central  canal  of  the  cord  is  often  dilated  in  the  first  two  forms  as 
well  as  in  the  third,  and  the  position  of  the  cord  in  the  sac  varies  ;  it  may 
be  slung  up  in  the  sac_b}^a  sort  of  meaentery,  but  in  any  case  is  very  im- 
perfectly developed j' and  is  occasionally  transfixed  by  a  bony  process  crossing 
the  canal. 

Syringo-myelocele  is  very  rare  ;  the  sac  is  composed  of  spinal  membranes 
plus  the  cord,  and  the  cavity  being  the  dilated  central  canal,  the  nerves  are 
embedded  in  the  sac  wall  and  do  not  cross  the  cavity.' 

The  fluid  in  a  spina  bifida  consists  of  98-9  per  cent,  of  water  with  soluble 
salts  and  a  trace  of  sugar,  or  at  least  some  copper-reducing  substance  ;  also 
small  quantities  of  globulin  ;  it  is,  in  fact,  cerebro-spinal  fluid.  Where, 
however,  the  cavity  of  the  sac  is  continuous  with  the  subdural  space,  no 
sugar  will  be  found.- 

In  meningo-myelocele,  the  commonest  form,  the  sac  is  formed  of  dura 
mater  lined  by  arachnoid  (both  '  layers  '),  hence  the  cavity  is  the  subarach- 
noid space.  The  spinal  cord  traverses  the  sac  and  blends  with  its  roof ;  from 
the  flattened  thinned-out  cord  the  spinal  nerves  arise  and  pass  across  the 
sac  to  their  respective  foramina.  The  surface  of  the  sac  may  Be  covered 
entirely  with  skin,  or  may  be  thin  and  transparent,  only  consisting  at  its 
upper  part  of  the  membranes,  or  membranes  covered  with  an  imperfect 
epidermic  layer,  while  at  the  sides  the  skin  is  usually  better  formed.  Some- 
times a  dimple  or  longitudinal  furrow  in  the  middle  line  marks  the  attach- 
ment of  the  cord  and  shows  its  presence  in  the  sac,  an  important  point  in 
the  question  of  treatment.    Sometimes  the  sac  is  loculated. 

The  tumour  resulting  from  spina  bifida  is  median  in  position,  usually 
sessile,  fluctuant,  and  translucent  in  varying  degree,  according  to  the  amount 
of  healthy  skin  covering  it.  Lateral  meningocele  has  been,  however,  met 
with.  The  contents  can  be  partially  reduced  into  the  spinal  canal,  unless 
the  communication  has  been  shut  oif  (false  spina  bifida).  The  surface  not 
uncommonly  is  ulcerated,  and  is  sometimes  marked  by  na;void  tissue,  as  in 
the  case  of  meningoceles.  The  swelling  becomes  tense  on  the  child  crying, 
and  there  is  often  some  associated  deformity  ;  hydrocephalus,  meningocele, 
talipes,  hare-lip,  a  peculiar  webbed  condition  of  the  thighs  ('siren'),  or  other 
deformity  may  co-exist,  and  the  subjects  of  spina  bifida  are  often  marasmic 
and  soon  die  ;  in  other  cases,  however,  they  are  fat  and  hearty.  We  have 
seen  them  too  fat,  the  subject  of  a  sort  of  ditfuse  lipomatous  condition  such 
as  IS  sometimes  seen  in  cases  of  talipes.  On  the  whole,  paraglegia,  talipes, 
and  hydrocephalus  are  the  three  commonest  complications.  '  Trophic ' 
ulcers  are  sometimes  seen  on  the  feet. 

Diagnosis.— i:\x^  diagnosis  of  spina  bifida  can  only  be  doubtful  where 
there  is  a  complete  skin-covering  to  the  tumour.  In  such  cases  congenital, 
sacral,  or  other  tumours— hygroma,  teratoma,  or  lipoma— may  be  mistakeii 
tor  spina  bifida,  and  the  possibility  of  the  communication  with  the  spinal  canal 
having  been  shut  off  must  also  be  borne  in  mind.  The  presence  of  solid 
masses  m  a  median  tumour  and  the  absence  of  general  fluctuation  would 

March  1T92  °^  ^""^         recorded  by  Morton  in  the  Bristol  Med.  Chir.  Jour., 
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point  to  a  teratoma  or  lipoma,  while  a  hygroma  is  more  spongy,  usually 
flatter,  and  often  not  exactly  median.  The  presence  of  naivus-stains  may 
raise  the  question  of  whether  the  whole  swelling  is  not  naevoid.  The  fixity 
of  the  tumour  to  the  spine,  its  reducibility,  the  possibility  of  feeling  the  edges 
of  the  opening  in  the  laminic,  and  the  co-existence  of  other  deformities  may 
throw  light  upon  a  doubtful  case.  In  some  instances  puncture  with  a  fine 
needle  and  examination  of  the  fluid  drawn  off  may  be  required  ;  a  highly 
albuminous  fluid  would  be  inconsistent  with  spina  bifida.  Non-congenital 
tumours  cannot,  of  course,  be  confounded  with  spina  bifida.  The  per- 
sistence'of  communication  with  the  meningeal  cavities  can  be  determined 
by  variations  in  the  size  of  the  swelling.  The  term  'false  spina  bifida,' 
usually  limited  to  cases  where  the  sac  no  longer  communicates  with  the  sub- 
arachnoid space,  is  sometimes  applied  to  any  median  congenital  tumour 
along  the  spine. 

Prognosis.— ^^zx\y  all  cases  of  spina  bifida  left  to  themselves  die, 
mostly  from  meningitis  after  rupture  of  the  sac,  or  from  marasmus  ;  some, 
however,  recover  completely,  the  sac  shrinking  up  and  forming  a  mere 
puckered  cicatrix.  Occasionally  spontaneous  cure  takes  place  in  utero., 
and  even  rupture  is  not  universally  fatal.  Cure  of  the  spina  bifida,  it  must 
be  remembered,  does  not  imply  cure  of  paralysis  or  other  complications. 

Treatinetit. — Though  simple  repeated  tappings,  pressure,  ligature,  and 
excision  have  all  occasionally  proved  successful  in  the  treatment  of  spina 
bifida,  the  Clinical  Society's  report  showed  that  the  safest  and  most  gene- 
rally applicable  plan  is  that  of  injection,  and  probably  Morton's  fluid  ^  is 
the  best  for  this  purpose.  Ligature  is  almost  necessarily  fatal  where  the 
case  is  one  of  meningo-myelocele,  and  as  this  is  the  most  common  form,^ 
and  it  is  impossible  to  be  sure  in  any  given  case  that  a  simple  meningocele 
is  present,  the  plan  is  rarely  applicable. 

The  method  of  excision  has  grown  in  favour  in  recent  years  and  has 
been  successful  even  in  some  cases  with  cord  or  nerves  embedded  in 
the  sac  wall.  In  such  circumstances  the  part  of  the  sac  containing  the 
nerve  structures  must,  of  course,  be  preserved  and  covered  in.  It  is  the 
difficulty  of  doing  this  that  makes  excision  still  a  doubtful  method.  It  is 
quite  satisfactory  in  pure  meningoceles.  Nicholl,  of  Glasgow,  has  recorded 
some  cases  of  cervical  meningocele  treated  by  excision  successfully,  and 
others  have  had  similar  experience. 

Treatment  by  injection  is  managed  as  follows  :  The  child  should  be 
held  back  downwards,  and  a  fairly  fine  injecting  syringe  should  be  charged 
with  Morton's  fluid  ;  the  needle  is  then  passed  in  obliquely  through  the  skin 
and  from  fifteen  minims  to  a  drachm  of  the  fluid  injected.  Care  must  be  taken 
that  the  puncture  is  made  through  skin  and  not  through  thin  membrane, 
and  that  it  is  well  away  from  the  middle  line,  both  to  diminish  the  I'isk  of 
subsequent  leakage  and  to  avoid  injury  to  the  cord  or  nerves.  After  the 
injection,  the  child  must  be  kept  upon  its  back,  the  puncture  sealed  with 
collodion,  the  tumour  packed  well  round  with  absorbent  wool,  and  a  flannel 

1  Iodine  gr.  x,  iodide  of  potassium  gr.  xxx,  glycerine  ^i-  The  amount  of  iodine  may 
be  increased  up  to  gr.  xxx. 

-  Prescott  Hewett  found  only  one  case  out  of  twenty  in  which  there  was  no  nerve 
element  in  the  sac. 
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bandage  applied.  It  is  perhaps  better  to  withdraw  some  fluid  before  injecting, 
and  the  child  must  be  kept  entirely  in  the  supine  position,  to  prevent  the 
fluid  from  passing  into  the  spinal  canal.  If  the  tumour  does  not  shrink  and 
no  ill  effects  follow,  the  injection  should  be  repeated  at  intervals  of  a  fort- 
night. Occasionally  the  tumour  does  not  begin  to  shrink  for  a  month  or  two 
after  an  injection,  as  in  a  case  related  to  us  by  Dr.  Wallace,  of  Longsight. 

Injection  may  fail  to  produce  any  effect,  may  result  in  immediate  death, 
or  may  be  followed  by  leakage  or  hydrocephalus  ;  a  single  injection  may 
cure,  or  several  may  be  required.  This  plan  should  be  employed  in  most 
cases  unless  the  child  is  obviously  marasmic  or  dying  from  rupture  of  the 

sac,  or  unless  the  tumour  is  quiescent  and 
giving  rise  to  no  trouble  ;  of  course,  if  it  is 
shrinking  spontaneously,  no  treatment  should 
be  adopted. 

Sometimes  a  spina  bifida  is  ruptured  at 
birth,  or  sloughs  shortly  afterwards  from  pres- 


s's-. 139' ~A  case  of  cured  Spina 
Bifida  (by  injection)  with  co- 
existing Talipes. 


Fig.  140.— Shows  a  section  through 
a  Spina  Bifida  cured  by  injection. 
A  small  cavity  still  remains.  The 
child  died  some  time  after  of  scarlet 
fever. 

/  ^"^^y      ^"^^  '  'nothing  can  be  done  for  such  a  case 

^'^^-i^.^^^'^y  except  to  dust  it  over  with  iodoform  and  pro- 
tect it  carefully  from  pressure  and  contamination 
with  the  child's  discharges.  We  have  not  seen 
a  case  recover  when  the  sac  has  been  ruptured 
in  this  way,  though  recovery  does  occasionally 
occur  (Maylard).  Superficial  ulceration  is  less  serious  and  should  be 
managed  in  the  same  way.  Even  if  the  spina  bifida  is  cured  by  injection, 
It  is  not  rare  for  hydrocephalus  to  appear  later  ;  hence  the  mortality,  direct 
or  indirect,  among  these  cases  is  very  high. 

As  already  mentioned,  in  certain  cases  the  sac  becomes  shut  off  from 
the  general  cavity  of  the  membranes  and  the  cyst  remains  without  com- 
munication with  any  important  structures  :  such  result  can  only  occur  in 
menmgoceles  ;  the  tumour  then  usually  requires  no  treatment ;  it  may,  how- 
ever, be  tapped  or  injected  and  excised  with  probable  impunity.  These'cases 
and  sacral  spina  bifida  are  the  ones  most  likely  to  be  successfully  treated  bv 
excision. 
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In  connection  with  spina  bifida  must  be  mentioned  the'so-called  sacral 
or  coccygeal  dimple  described  by  Lawson  Tait  and  others.  This  is  a 
small  dnnple  or  depression  in  the  skin  over  the  lower  part  of  the  sacrum  or 

upper  part  of  the  coccyx  ;  it  can  often  be  oblite- 
rated by  traction  upon  the  skin.  It  probably 
results  from  imperfect  obliteration  of  the  dorsal 
furrow,  a  sort  of  incomplete  spina  bifida.  Fig.  141 
shows  a  more  marked  condition  of  the  same  thing, 
which  was  associated  with  talipes.  It  has  been 
pointed  out  by  Dr.  Dunlop,  of  Jersey,^  that  the 
dimple  may  be  associated  with  bending  back  of  the 
coccyx.  Another  view  of  the  origin  of  this  little 
depression,  which  is  quite  commonly  to  be  found, 
is  that  it  represents  the  '  posterior  umbilicus,'  or 
'blastopore.'  It  has  been  supposed  to  be  the 
remains  of  the  neurenteric  canal.  Congenital 
sacral  fistulse  are  a  more  marked  condition  of  the 
same  thing  :  they  may  cause  trouble  by  retention 
of  sebaceous  secretion  and  require  removal  ;  a 
tuft  of  hair  or  '  caudal  appendage '  has  been 
found  in  the  neighbourhood  of  these  fistulae 
(Terrillon,  Gueniot,  &c.).  The  case  here  figured 
(fig.  141)  appears  to  be  an  intermediate  condition 
between  the  ordinary  spina  bifida  and  'spina 
bifida  occulta,'  in  which  the  lamins  of  one  or 
more  vertebrae  are  deficient,  but  there  is  no  hernial 
protrusion.  In  '  spina  bifida  occulta '  the  site  of 
the  deficiency  is  marked  by  a  local  overgrowth  ot 
hair,  and  there  appears  to  be  usually  a  co-existing 
(resulting)  tendency  to  the  development  of  per- 
forating ulcer  of  the  foot  and  pes  varus.  We  have 
noted  an  overgrowth  of  hair  and  a  formation  of 
trophic  ulcers  in  cases  of  spina  bifida  cured  by 
injection  ;  both  the  hypertrichosis  and  the  ulcer  developed  only  when  the 
tumour  was  more  or  less  completely  shrunken.  In  such  cases  endarteritis 
and  neuritis  of  the  affected  foot  have  been  found,  with  great  hypertrophy 
of  the  muscular  coat  of  the  arteries.  In  cases  of  spina  bifida,  both  manifest 
and  'occult,'  paralyses  and  contractures  of  the  lower  extremities  have 
been  relieved  by  operation,  and  the  removal  of  bands  and  fibrous,  fatty,  or 
bony  masses  pressing  on  the  cord  or  nerves. 


Fi 


141. — Slight  sacral  Spina 
Bifida  which  has  undergone 
spontaneous  cure.  The  girl 
had  also  Talipes,  and  was 
mentally  dull.  There  was 
an  ulcer  on  the  dorsum  of  the 
foot. 


Mening^ocele 


Malformations  corresponding  to  spina  bifida  are  not  rarely  met  with  in 
the  head  The  most  common  form  is  a  hernia  of  the  meninges  forming  a 
meningocele,  the  cavity  of  which  is  the  subarachnoid  space.  In  other 
instances  the  protrusion  contains  brain  substance  as  well— encephalocele, 


1  Lancet,  May  6,  1882. 
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or  hydrencephalocele,  or  meningo-encephalocele  ;  the  last  is,  according  to 
Treves,  the  commonest,  and  pure  meningocele  the  rarest  form. 

These  hernicC  are  most  common  in  the  occipital  region,  the  protrusion 
taking  place  through  a  median  opening  corresponding  to  the  space  between 
the  centres  of  ossification  of  the  supra-occipital  bone.  In  other  instances  it 
occurs  at  the  root  of  the  nose,  through  the  suture  between  the  frontal  and  nasal 
bones,  or  at  one  or  other  angle  of  the  orbit,  or  at  other  parts,i  the  pharynx, 
&c.  The  general  characters  of  these  cysts  need  no  further  description 
here  ;  they  are  precisely  those  of  a  spina  bifida,  except  that  the  skin  over  a 
meningocele  is  more  often  normal.  The  fluid  is  often  partially  or  wholly 
reducible,  and  its  reduction  may  give  rise  to  pressure  symptoms  ;  the  swell- 
ing becomes  more  tense  when  the  child  cries,  and  is  more  or  less  trans- 
lucent according  to  its  contents,  whether  fluid  or  cerebral.  The  course  of 
these  cases  is  often  the  same  as  that  of  a  spina  bifida  :  the  swelling  grows 
and  ruptures,  and  the  child  dies  ;  sometimes,  however,  the  cyst  shrinks  after, 
or  without,  rupturing. 

Diagnosis. — The  diagnosis  is  in  most  cases  easy  :  the  swelling  is  in  the 
position  of  a  weak  spot  in  the  skull ;  it  is  congenital.    The  opening  in  the 


Fig.  142. — Occipital  Meningocele. 


Fig.  143. — Frontal  Meningocele.   Spontaneous  cure,  with 
resulting  deformity  of  the  nose.    (Dr.  Moritz's  case.) 


skull  can  usually  be  felt,  and  the  other  characters  mentioned  suffice  to  dis- 
tinguish it.  Sometimes,  however,  especially  when  small,  it  is  difficult  or  im- 
possible to  distinguish  meningoceles  from  dermoid  cysts,  or  cysts  connected 
with  Uccvi,  especially  as  ncevoid  patches  are  common  on  the  surface  of 
meningoceles.  Dermoid  cysts  sometimes  cause  perforation  of  the  skull 
beneath  them,  and  hence  are  very  difircult  in  such  cases  to  diagnose  with 
certainty  ;  they  are,  howevei',  usually  more  mobile  and  less  affected  by  pres- 
sure than  meningoceles.  The  deformity  is  often  accompanied  by  idiocy, 
paralysis,  or  spastic  contractures,  and  other  malformations.  In  some  cases 
the  protrusion  may  attain  enormous  bulk,  the  greater  part  of  the  cranial 
contents  being  lodged  outside  the  skull.  Most  museums  contain  specimens 
of  this  sort,  which  have,  however,  no  practical  surgical  bearing. 

Treatment. — Unless  the  tumour  is  enlarging,  no  treatment  except  pro- 
tection is  wise  ;  should  anything  be  desirable,  repeated  tappings  or  injection, 

1  The  late  Dr.  Carrington  recorded  a  case  of  interparietal  hydrencephalocele  [Clin. 
Soc.  Trans.  1881)  ;  and  the  protrusion  sometimes  takes  place  through  the  foramen  mag- 
num (Holmes,  St.  George's  Hospital  Reports,  1866)  :  in  this  case  the  cyst  was  loculated. 
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as  in  the  case  of  spina  bifida,  is  the  best  course  for  meningoceles.  Attempts 
have  been  made  to  excise  the  tumours,  with  sufficient  success  to  encourage 
further  trials,  m  selected  cases.  We  have  successfully  excised  an  occipital 
memngocele  in  which  the  tumour  did  not  communicate  with  the  membranes  • 
but  in  the  operation  the  membranes,  or  at  least  another  sac,  were  opened' 
No  111  result  followed.  If  excision  is  attempted  the  skin  should  be  as  far  as 
possible  dissected  back  from  the  membranes,  and  the  latter  either  tucked 
into  the  skull  or  removed  and  their  edges  stitched  together.  We  have  also 
excised  an  occipital  meningo-encephalocele  in  which  a  piece  of  the  cere- 
bellum of  the  size  of  a  walnut  was  removed  ;  the  child  recovered,  though 
It  developed  hydrocephalus  after  the  operation. ^  But  we  have  had  two  or 
three  fatal  cases  of  excision  of  meningoceles  since. 

Schatz  reported  favourably  of  the  treatment  of  occipital  meningoceles  by. 
puncture  and  pressure,  and  recorded  a  cure  in  three  cases  by  constriction  of 
the  pedicle  with  clamps. 

Much  deformity  is  sometimes  produced  by  the  presence  and  shrinkage  of 
a  meningocele.    (See  fig.  143,  kindly  given  us  by  our  friend  Dr.  Moritz.) 

Occasionally  meningoceles  protrude  through  the  roof  of  the  pharynx  or 
nasal  cavities  :  in  such  cases  mistakes  as  to  the  nature  of  the  swelling  have 
led  to  speedily  fatal  results  after  operation.- 


Spinal  IVIening:itis 

Spinal  meningitis  mostly  occurs  in  its  acute  form  in  association  with 
cerebral  meningitis,  and  in  its  chronic  form  in  connection  with  spinal  caries. 
Acute  cerebro-spinal  meningitis  has  already  been  referred  to  (p.  506),  and 
the  symptoms  of  spinal  meningitis,  when  superadded  to  those  of  cerebral 
meningitis,  discussed.  The  dissociation  of  the  symptoms  of  each  is  not 
easy,  as  cerebral  disease  gives  rise  to  symptoms  closely  resembling  those 
caused  by  a  spinal  lesion.  Thus,  basal  meningitis,  especially  when  it  occurs 
low  down  around  the  pons,  medulla,  and  cerebellum,  will  produce  tetanoid 
rigidity  with  spasms  of  the  muscles  of  the  back  and  neck.  A  tumour  of  the 
middle  lobe  of  the  cerebellum  may  produce  acute  pain  referred  to  the  spine, 
and  spasm  of  the  erector  spinse  (see  p.  519).  On  the  other  hand,  spinal 
meningitis,  either  tuberculous,  simple,  or  purulent,  may  be  found  post 
mortem,  having  given  no  definite  symptoms  during  life,  certainly  not  those 
usually  associated  with  spinal  meningitis. 

The  most  characteristic  symptoms  of  spinal  meningitis  are  shooting 
pains  down  the  limbs  and  round  the  body,  with  hypersesthesia  of  the  skin, 
rigors,  quickened  pulse,  and  fever.  There  are  rigidity  about  the  limbs, 
retraction  of  the  head,  and  tenderness  about  the  spine.  The  diagnosis  is 
often  difficult :  hysteria,  tetany,  and  the  cramps  associated  with  acute 
intestinal  catarrh,  as  well  as  cerebral  meningitis,  may  be  mistaken  for  it. 
Synovitis  of  the  vertebral  joints  may  resemble  meningitis  of  the  cord.  If 

^  Mr.  Jessop,  of  Leeds,  also  records  a  successful  case  of  excision,  but  there  was  no 
distinct  communication  with  the  interior  of  the  skull ;  hence  it  has  little  bearing  on  the 
general  question. — Brit.  Med.  Jour.  December  30,  1882. 

2  I'or  tables  as  to  the  frequency  of  different  varieties,  &c.  vide  Treves'  Manual  oj 
Surgery,  vol.  ii. 
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the  spinal  meningitis  pass  into  the  chronic  stage,  paresis  of  the  upper  and 
lower  extremities  may  come  on.  Syringo-myelia  may  produce  very  similar 
symptoms. 

Spinal  meningitis  is  a  disease  which  tends  to  a  fatal  termination,  but  not 
so  certainly  as  cerebral  meningitis  :  certainly,  cases  diagnosed  as  spinal 
meningitis  recover.  Cases  such  as  the  following  are  not  altogether 
uncommon  : 

A  girl  aged  13  years  complained  six  days  before  admission  of  pain  in  the  back  ;  her 
head  was  drawn  back,  she  could  not  sleep  for  the  pain.  On  admission  she  was  evidently 
acutely  ill ;  she  lay  on  her  side  in  bed,  with  her  legs  drawn  up,  and  there  was  great  retrac- 
tion of  the  head  ;  there  was  much  pain  along  the  spine,  aggravated  on  movement  ;  pain 
shooting  along  the  arms  was  complained  of ;  the  pulse  was  108,  the  temperature  varied 
from  98°  to  102°  Fahr.  She  was  given  chloral  hydrate,  and  an  ice-bag  was  applied  to  the 
spine  ;  for  five  or  six  days  she  continued  acutely  ill,  the  temperature  varying  from  97°  to 
102°  ;  there  were  several  rigors  on  succeeding  days  :  the  head  was  retracted,  any  forcible 
movement  forward  caused  pain,  there  was  exaggerated  knee-jerk,  and  ankle-clonus  was 
present.  The  symptoms  gradually  subsided  about  a  week  after  admission,  leaving  her 
very  weak  and  emaciated.    In  six  weeks  she  was  discharged  well. 

Such  cases  may  be  open  to  the  suspicion  that  the  inflammatory  lesion 
present  was  in  the  vertebral  joints  or  spinal  muscles  rather  than  in  the 
spinal  canal ;  but,  on  the  other  hand,  none  of  the  other  joints  or  muscles 
were  affected,  and  there  is  no  reason  why  a  spinal  meningitis  should  not 
occur  and  get  well  again.  Epidemic  cerebro-spinal  meningitis  can  hardly 
be  excluded  in  such  cases.  A  case  in  which  laminectomy,  incision,  and 
drainage  of  the  theca  was  done  successfully  is  recorded  by  Rolleston  and 
AUingham  in  the  '  Lancet '  of  April  i,  1899. 

Treatment. — Rest  in  bed,  in  perfect  quietness,  is  essential.  Ice  to  the 
spine  is  probably  the  best  local  application  that  can  be  used.  The  pain 
must  be  relieved  by  small  morphia  injections,  or  opium  may  be  given  by  the 
mouth.    Instead  of  opium,  bromides  and  chloral  may  be  first  tried. 

Parapleg'ia 

By  far  the  commonest  cause  of  paraplegia  during  childhood  is  compres- 
sion of  the  cord  from  caries  of  the  bones  of  the  vertebras  ;  in  rare  cases  the 
cord  is  compressed  by  a  tumour,  growing  from  the  sheath  of  the  cord.  Other 
forms  of  paraplegia  occur  which  may  be  due  to  myelitis,  following  measles 
or  other  zymotic  disease,  an  acute  atrophic  paralysis  affecting  both  legs,  and 
some  other  anomalous  paralyses  of  uncertain  origin.  There  is  also  the 
spastic  paralysis  of  cerebral  origin  and  hysterical  paraplegia. 

Compression  of  tbe  Cord  Arom  Spinal  Caries. — It  is  important  to  bear 
in  mind  that  the  paraplegia  which  occurs  in  association  with  caries  of  the 
spine  is  less  often  due  to  direct  pressure  from  the  deformity  produced  by  the 
falling  together  and  bending  of  the  vertebras  than  to  the  inflammatory  pro- 
ducts which  are  thrown  out  around  the  cord.  We  may  therefore  have  a 
paraplegia  without  the  slightest  external  deformity  of  the  spine,  and,  more- 
over, a  perfect  recovery  may  issue  in  a  given  case  by  absorption  of  the  in- 
flammatory products— a  result  that  could  hardly  be  expected  if  the  compression 
was  due  to  the  direct  pressure  of  a  bent  spine.    The  inflammatory  process 
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which  commences  in  the  body  of  a  vertebra  is  apt  to  spread,  so  that  lymph  or 
curdy  pus  is  effused  outside  the  dura  mater,  between  the  latter  and  the  bone 
or  inside  the  dura  mater,  and  the  cord  is  compressed,  or  the  cord  may  also 
be  affected  by  the  inflammatory  process.  Pressure  on,  and  inflammatory 
changes  in  the  cord  itself  may  take  place  at  any  part  of  the  cord— cervical, 
dorsal,  or  lumbar  region.  Pressure  is  also  exceedingly  likely  to  affect 
some  of  the  nerves,  the  latter  being  surrounded  and  compressed  by  inflam- 
matory products  as  they  pass  through  the  dura  mater  and  foramina. 

Symptoms  .—Symptoms  of  compression  of  the  cord  or  its  branches  may 
come  on  early  or  late  in  the  disease.  In  the  majority  of  cases  the  early 
symptoms  are  those  connected  with  deformity  of  the  spine  and  perhaps  irri- 
tation of  the  sensory  nerves,  and  it  is  only  late  in  the  disease,  when  the 
deformity  has  been  well  marked  for  many  months,  that  symptoms  of  pressure 
on  the  cord  supervene.  In  the  minority  of  cases  it  is  the  weakness  and 
paresis  of  legs  with  exaggerated  knee-jerk  that  suggest  the  onset  of  spinal 
caries.  It  is  important  to  bear  in  mind  that  a  paraplegia  may  exist  for  many 
months  without  any  deformity  of  the  spinal  column  being  present,  the  latter 
eventually  supervening,  and  explaining  the  cause  of  the  paraplegia,  which  had 
remained  in  doubt.  Gowers  mentions  the  case  of  a  patient  who  had  com- 
plete paraplegia  for  six  months  ;  an  experienced  surgeon  who  examined  him 
was  unable  to  detect  the  existence  of  spinal  caries,  and  yet  a  few  months 
later  undoubted  symptoms  of  bone  disease  appeared. 

The  motor  paresis  usually  comes  on  gradually  :  the  child  is  weak  upon 
its  legs,  quickly  tiring,  and  supports  itself  whenever  possible  by  the  help  of 
chairs  or  tables.  When  the  dorsal  cord  is  compressed  the  reflexes  are 
exaggerated  ;  if  the  sole  of  the  foot  is  tickled  as  the  child  lies  in  bed  the  foot 
is  sharply  withdrawn;  there  is  exaggerated  '  knee-jerk' ;  ankle-clonus  can 
usually  be  readily  obtained.  Gradually  a  spastic  paraplegia  comes  on  :  the 
child  cannot  walk,  or  later  cannot  stand,  without  help,  and  when  lying  down 
in  bed  the  knees  tend  to  draw  up  and  the  feet  to  be  extended  in  consequence 
of  the  rigidity  of  the  calf  muscles.  Usually  there  is  no  loss  of  sensation. 
The  sphincters  may  be  affected,  and  bladder  troubles  may  ensue  if  the  lumbar 
cord  become  involved  by  descending  inflammation.  Prior  to  the  onset  of 
motor  or  cord  symptoms,  there  may  be  various  shooting  pains  experienced 
along  the  intercostal  nerves  ;  children  with  commencing  caries  of  the  spine 
will  complain  of  '  belly-ache '  or  refer  the  pain  to  the  pit  of  the  stomach  or 
sternum.  Thus  pain  referred  to  the  umbilicus  suggests  that  there  is  irritation 
of  the  tenth  dorsal  nerves  (eighth  dorsal  vertebrae),  to  the  ensiform  cartilage 
irritation  of  the  sixth  and  seventh  nerves  (fourth  and  fifth  dorsal  vei-tebra;), 
or  pain  referred  to  the  thorax  irritation  of  the  upper  dorsal  nerves.  There 
may  be  hypera^sthesia  or  anaesthesia  of  the  skin. 

When  the  cervical  region  of  the  cord  suffers  the  symptoms  are  apt  to  be 
more  marked  than  when  the  dorsal  region  is  affected  ;  there  may  be  pains 
shooting  down  the  arms,  shoulders,  neck,  and  scalp,  according  to  the  position 
of  the  lesion  ;  hyperaesthesia  and  later  anaesthesia  of  the  skin.  The  sensation 
of  pins-and-needles  is  often  complained  of.  There  is  gradual  loss  of  power 
in  one  or  both  arms,  and  wasting  of  the  muscles.  The  shoulder  muscles, 
serratus,  flexors  of  the  elbow  and  supinators  are  affected  when  the  fifth  and 
sixth  nerves  are  involved ;  the  extensors  of  the  wrist  and  fingers  when  the 
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sixth  and  seventh  ;  and  the  extensors  of  the  elbow,  flexors  of  the  wrist  and 
fingers,  and  pronators,  when  the  seventh  and  eighth  are  involved.  A  spastic 
paraplegia  may  come  on,  as  in  disease  of  the  dorsal  cord. 

When  the  lumbar  enlargement  is  compressed,  or  its  branches,  there  is 
paraplegia,  the  reflexes  are  not  exaggerated,  but  are  abolished,  and  no  knee- 
jerk  can  be  obtained — that  is,  if  the  inflammatory  material  compresses  the 
cords  of  the  cauda  equina.  The  sphincters,  both  of  the  bladder  and  rectum, 
are  likely  to  become  paralysed  if  a  compression  myelitis  of  the  lumbar  cord 
takes  place. 

The  course  of  the  disease  varies  exceedingly,  and  depends  upon  the  extent 
and  chronicity  of  the  inflammatory  processes  in  the  bones.  Recovery  from 
the  paralysis  may  take  place  after  the  patient  has  been  bedridden  and  help- 
less for  many  months  and  even  years,  and  where  recovery  was  hardly  thought 
to  be  possible.  On  the  other  hand,  the  progress  may  be  from  bad  to  worse, 
there  being  a  gradually  extending  myelitis,  so  that  the  sphincters  become 
paralysed  and  the  patient  suffers  from  incontinence  of  both  in-ine  and  f&ces. 
Sensation  may  become  impaired,  and  the  patient  at  last  dies  of  exhaustion 
or  the  results  of  cystitis,  or  not  infrequently  of  tuberculosis  or  lardaceous 
disease.    For  treatment  see  Disease  of  Spine. 

Myelitis. — By  far  the  commonest  inflammatory  lesion  of  the  cord  in 
children  is  that  form  which  is  localised  in  the  grey  matter  of  the  anterior 
horns,  which  has  received  the  misleading  name  of '  infantile  paralysis.' 

An  acute  transverse  myelitis  occurs  in  children  as  well  as  in  adults,  but 
it  is  apparently  less  common.  Disseminated  or  focal  myelitis  appears  some- 
times to  occur  during  some  of  the  zymotic  diseases,  as  typhoid  fever,  in- 
fluenza, measles.  Transverse  myelitis  is  rare  before  the  age  of  10  years  ; 
it  seems  mostly  to  follow  exposure  to  colds  or  accidents  such  as  occur  to 
schoolboys  in  the  football  field.  In  one  of  our  cases,  that  of  a  boy  of  8  years 
of  age,  it  followed  paddling  in  the  iwater.  It  is  very  probable  that  '  catching 
cold'  or  an  accident  is  only  the  predisposing,  the  effective  cause  being  a 
toxin  formed  by  the  action  of  micro-organisms. 

The  symptoms  are  much  the  same  as  in  adults  ;  the  ultimate  chance  of 
recovery  is,  however,  greater,  as  the  cord  seems  to  recover  itself  more  readily 
in  early  life  than  in  later  years.  There  is  usually  a  feeling  of  '  pins-and- 
needles '  in  the  feet,  and  sometimes  rheumatoid  pains  followed  by  loss  of 
muscular  power.  At  first  this  may  be  slight,  but  after  a  few  hours  it  becomes 
more  marked,  and  within  twenty-four  or  forty-eight  hours  it  has  reached  its 
height.  There  is  loss  of  sensation  as  well  as  of  motion,  varying  in  extent 
according  to  the  length  of  cord  affbcted.  There  is  also  incontinence  of  urine 
and  fteces  ;  if  the  lesion  is  above  the  lumbar  enlargement,  the  sphincters 
contract  normally,  but  the  control  exercised  by  the  will  is  cut  off".  The 
commonest  part  of  the  cord  to  be  affbcted  is  the  dorsal  region  ;  often  there 
IS  some  feverishness. 

All  degrees  of  motor  and  sensory  paralysis  may  be  present.  In  severe 
cases  almost  all  power  is  lost  and  the  legs  fall  about  in  a  helpless  way 
though  usually  some  power  of  movement  is  retained  in  the  toes  The 
retlexes  may  be  completely  absent.  After  a  variable  period,  if  the  lesion  is 
aoove  the  umbar  enlargement,  the  reflexes  return  and  become  excessive  • 
tnere  is  ankle-clonus,  the  knee-jerk  is  abnormally  vigorous,  and  a  condition 
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of  spastic  paraplegia  comes  on.  Sensation,  if  it  has  been  absent,  usually 
returns  before  recovery  of  motor  power. 

The  amount  of  recovery  which  takes  place  is  variable  ;  we  have  seen 
complete  recovery  eventually  ensue  in  cases  where,  from  the  amount  of 
motor  and  sensory  paralysis  present  in  the  first  instance,  we  had  not  thought 
it  possible.  Many  months  in  bed  are  necessary  to  effect  this  ;  the  intense 
spastic  paralysis  gradually  lessens  and  may  eventually  disappear. 

If  the  lumbar  enlargement  is  affected,  not  only  is  there  complete  motor 
paralysis,  but  the  muscles  waste  rapidly,  the  rectal  sphincter  is  completely 
relaxed,  and  the'  urine  dribbles  away  from  paralysis  of  the  sphincter  of  the 
bladder. 

If  the  cervical  enlargement  is  affected,  the  arms  are  paralysed,  the  pupils 
may  be  dilated,  and  death  is  apt  to  ensue  from  interference  with  the  nerve 
supply  to  the  muscles  of  respiration. 

As  instances  of  what  were  probably  cases  of  subacute  myelitis,  one  occur- 
ring after  measles  and  another  after  what  was  said  to  be  a  '  cold,'  we  may 
mention  the  following  cases  : 

Myelitis  following  il/<?flj/ej-. —Gertrude  H.,  aged  4  years,  was  quite  well  till  she  con- 
tiacted  measles  in  August  1882  ;  when  convalescent  it  was  noticed  she  could  not  stand  by 
herself.  She  remained  bedridden  till  admitted  to  the  hospital  in  December,  At  this  time 
she  could  not  bear  the  weight  of  her  body  without  help  ;  the  knee-jerk  was  exaggerated, 
the  front-tap  contraction  was  present,  there  was  no  ankle-clonus.  She  slowly  improved, 
and  by  February  1883  she  could  stand  alone  and  walk  with  help,  throwing  her  legs  forward. 
She  finally  entirely  recovered  after  some  months. 

Myelitis. — George  C. ,  aged  13  years,  was  quite  well  till  May  1882,  when  he  caught  a 
cold  and  had  a  feverish  sore  throat ;  after  this  his  legs  became  weaker,  though  he  could 
always  walk  with  help.  He  was  admitted  September  1882  ;  both  his  legs  were  weak,  but 
he  could  walk,  swaying  from  side  to  side,  bending  both  knees  very  much  ;  no  loss  of  sen- 
sation, muscles  reacted  normally  to  both  continuous  andfaradic  currents  ;  knee-jerks  exag- 
gerated, the  slightest  touch  producing  a  jerk ;  there  was  no  evidence  of  any  spinal  disease. 
He  remained  much  in  the  same  condition  till  January  1883,  when  he  went  home.  He 
finally  completely  recovered,  after  attending  as  an  out-patient  for  some  months. 

It  is  difficult  to  account  for  the  symptoms  in  these  two  cases  except  on  the 
supposition  that  they  suffered  from  either  compression  or  disseminated 
myelitis,  which  eventually  got  well. 

Sir  Thos.  Barlow  records  a  fatal  case  of  disseminated  myelitis  ^  occurring 
during  an  attack  of  measles,  which  proved  fatal  on  the  eleventh  day  of  the 
disease.  He  quotes  two  cases  of  children,  aged  2  years  and  3  years  re- 
spectively, who  suffered  from  paralysis  apparently  due  to  myelitis  when 
convalescent  from  measles.  We  have  seen  several  similar  cases  of  paralysis 
apparently  due  to  myelitis  following  measles  ending  in  recovery. 

Treatment.-— ?&x{^z\.  rest  in  bed  is  of  the  greatest  importance  in  the 
inflammatory  stage,  all  movements  and  excitation  of  the  spinal  cord  being 
avoided  as  much  as  possible.  The  patient  should  lie  on  his  side  or  his  face 
in  preference  to  his  back,  so  that  the  spine  should  not  be  the  most  dependent 
part.  Of  local  applications  the  spinal  ice-bag  is  probably  the  best,  though 
some  prefer  the  application  of  moist  heat  with  counter-irritation,  such  as 

1  '  On  a  case  of  early  disseminated  myelitis  occurring  during  measles.'— Sir  Thos 
Barlow,  Proc.  of  the  Royal  Med.-Chir.  Soc,  vol.  ii.  p.  146. 
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mustard  poultices,  so  as  to  redden  the  skin.  Probably  there  are  no  medicines 
which  can  control  or  moderate  the  inflammatoi-y  lesion.  Aconite,  ergot,  the 
bromides,  have  all  been  used  with  varying  success.  Both  mercury  and  iodide 
of  potassium  have  also  been  prescribed. 

Great  care  must  be  taken  to  prevent  bedsores  :  perfect  cleanliness  must 
be  observed,  and  pressure  taken  ofif  any  spot  where  the  skin  becomes  red. 
The  incontinence  of  urine  and  fteces  is  always  a  source  of  difficulty,  as  the 
urine  and  damp  bed-linen  fret  the  skin  and  give  rise  to  sores.  The  best 
position  for  the  patient  is  on  his  face,  so  that  the  urine  as  it  dribbles  away 
may  be  received  into  a  bed-pan.  Boric  or  iodoform  cotton  wool  may  be  used 
to  surround  the  genitals  and  absorb  the  discharges.  If  there  is  retention  of 
urine,  the  catheter  must  be  used.  No  good  can  be  expected  from  the  appli- 
cation of  the  faradic  or  galvanic  current  in  the  early  or  inflammatory  stages  ; 
indeed,  harm  may  not  improbably  be  done  by  exciting  and  frightening  the 
child.    The  more  at  rest  the  cord  is  allow^ed  to  remain,  the  better  chance  is 


Fig.  144.— Pes  Cavus  ;    early  case  of  Friedreich's  ataxy. 

there  of  absorption  of  the  inflammatory  material  and  recovery  of  function  of 
nerve  elements. 

In  the  chronic  stage  good  may  be  done  by  gentle  friction  applied  to  the 
muscles,  and  by  the  apphcation  of  blisters  or  the  actual  cautery  over  the 
region  corresponding  to  the  disease.  A  change  to  the  seaside,  the  patient 
bemg  wheeled  out  in  the  open  air  in  a  recumbent  position,  is  likely  to  expedite 
recovery  by  improving  the  general  health. 

Hereditary  Ataxic  Paraplegia  or  Friedreich's  Disease  is  the  name 
given  to  a  form  of  ataxia  which  commences  for  the  most  part  during  early 
me,  and  which  tends  to  afi-ect  several  members  of  the  same  family.  It  most 
commonly  appears  during  the  period  of  the  second  dentition  or  from  that  on 
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to  puberty.  The  most  characteristic  feature  of  the  disease  is  a  reeling  gait, 
the  patient  swaying  about  both  in  walking  and  standing,  a  condition  made 
more  apparent  by  the  closure  of  the  eyes.  The. knee-jerk  is  quickly  lost  or 
it  may  be  absent  in  a  still  earlier  stage  ;  though  in  some  cases  resembling 
this  form  of  ataxia  the  knee-jerks  have  been  described  as  present.  The 
plantar-reflex  is  readily  evoked  and  is  of  the  extensor  type.  Failure  of 
muscular  power  in  the  legs  gradually  comes  on  and  the  feet  assume  the 
shape  and  position  called  'pes  cavus.'  There  is  hollowing  of  the  sole  of  the 
foot,  humping  of  the  dorsum,  and  the  great  toe  assumes  the  Z-shape  posi- 
tion.   (See  fig.  144.) 

Lateral  curvature  of  the  spine  takes  place  in  some  cases.  Nystagmus  is 
a  frequent  symptom.  The  intelligence  is  not  affected,  but  speech  in  some 
cases  is  indistinct.  The  progress  of  the  disease  is  slow  and  the  patient  may 
be  bedridden  for  years.  The  movements  of  the  hands,  head,  and  trunk  are 
apt  to  become  jerky  or  tremulous  when  movement  is  attempted.  Late  in  the 
disease  the  hands,  like  the  feet,  become  deformed,  developing  a  more  or 
less  claw-like  condition. 

Nothing  is  known  about  the  etiology  of  the  disease,  but  it  is  remarkable 
that  it  is  apt  to  occur  in  several  members  of  the  same  family. 

The  lesion  in  the  cord  consists  of  a  sclerosis  of  the  posterior  columns, 
but  the  lateral  and  anterior  may  also  be  affected.  The  cells  in  Clarke's 
column  have  been  found  wasted  ;  and  the  posterior  roots  degenerated.  The 
cerebellum  has  been  described  as  small. 

The  diagnosis  is  not  always  easy.  The  facts  that  the  disease  begins 
between  6  and  10  years  of  age  and  affects  several  members  of  a  family  may 
help  to  distinguish  it  from  disseminated  sclerosis.  In  the  latter  disease  the 
deep  reflexes  are  exaggerated.  The  resemblance  between  Friedreich's 
ataxia  and  hereditary  cerebellar  ataxy  is  very  close,  but  the  latter  does  not 
usually  commence  till  20  years  of  age,  and  the  knee-jerks  are  active  and  there 
is  usually  ankle-clonus. 

Anterior  Polio-myelitis.    Acute  Atrophic  Paralysis. 
'  Infantile  Paralysis  ' 

Etiology. — The  disease,  which  is  usually  known  by  the  name  of  '  in- 
fantile paralysis,'  occurs  most  frequently  during  early  childhood ;  but,  as  a 
form  of  paralysis  exactly  similar  occurs  during  the  later  years  of  childhood 
and  also  during  adult  life,  the  name  certainly  ought  to  be  abandoned.  It 
most  frequently  occurs  during  the  first  three  years  of  life,  at  least  four-fifths 
of  the  cases  occurring  at  this  period  (Cowers).  It  is  less  frequent  during  the 
first  six  months  than  it  is  during  the  last  half  of  the  first  year  and  during 
the  second.    It  is  by  no  means  a  rare  disease  in  older  children. 

Very  little  is  known  as  to  its  cause,  and,  while  it  occurs  both  in  the  strong 
and  weakly,  in  the  majority  of  cases  in  our  experience  it  has  been  met  with 
in  typically  healthy  children,  with  a  good  family  history,  and  who  could  not 
be  said  to  ail,  and  no  reason  could  be  assigned  for  its  onset.  It  certamly 
appears  to  be  commoner  during  the  warm  quarter  of  the  year  than  at 
any  other  period,  and  is  associated  in  many  cases  with  gastro-intestinal 
disturbance.    It  follows  occasionally  as  a  sequela  of  measles,  scarlet  fever. 
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typhoid,  pneumonia,  and  acute  diarrhoea.  There  has  been  a  growing 
belief  during  the  last  few  years  that  the  inflammatory  lesion  in  the  cord 
is  due  to  the  action  of  toxins  produced  by  micro-organisms.  No  specific 
micro-organism  has  at  the  present  time  been  isolated ;  the  evidence 
of  the  bacterial  origin  of  this  disease  rests  upon  the  fact  that  limited 
epidemics  have  been  observed,  and  that  other  diseases — such  as  posterior 
basal  meningitis,  tetanus,  and  diphtheritic  paralysis — are  due  to  toxins 
formed  by  bacterial  action.  Epidemics  have  been  described  by  Medin, 
W.  Pasteur,  Buzzard,  and  others,  but  it  is  a  noteworthy  fact  that  in  some 
of  the  cases  neither  the  symptoms  nor  the  post-mortem  findings  exactly 
corresponded  with  typical  cases  of  anterior  polio-myelitis.  It  is  important 
to  note  that  some  of  the  patients  suffered  from  the  prevailing  fever,  but  not 
from  paralysis.  In  a  case  of  our  own  recorded  below  there  was  a  feverish 
attack  from  which  the  patient  recovered,  followed  by  a  similar  attack,  asso- 
ciated with  paralysis  of  one  leg. 

Symptoms. —The  course  of  the  disease  may  be  conveniently  divided  into 
stages,  and,  following  Gowers,  they  may  be  stated  thus  : 

I.  An  initial  stage,  during  which  the  paralysis  occurs,  usually  pre- 
ceded or  accompanied  by  fever,  and  lasting  a  few  hours  to  a  week.  2.  A 
stationary  period,  which  lasts  from  a  week  to  a  month.  3.  A  period  of 
'regression,'  during  which  the  paralysis  disappears  in  certain  of  the  affected 
muscles,  leaving  others  still  paralysed  ;  this  stage  usually  occupies  one  to 
SIX  months.  4.  A  chronic  stage,  during  which  atrophy  occurs  and  deformi- 
ties and  contractures  are  developed.  Some  improvement  may  take  place 
during  this  stage. 

I.  The  initial  stage  is  usually  accompanied  by  fever  and  often  by  severe 
pam  ;  m  some  cases  there  is  gastro-intestinal  disturbance.    We  have  known 
the  attack  to  commence  with  convulsions,  retraction  of  the  head,  and  coma 
and  a  diagnosis  of  posterior  basal  meningitis  made.    Indeed  epidemics  of 
cerebro-spinal  meningitis  have  been  associated  with  unusual  prevalence  of 
anterior  polio-myelitis.    The  severity  of  the  attack  diff^ers  much  in  different 
cases  ;  It  has  rarely  been  closely  observed,  being  usually  attributed  to  den- 
tition or  gastric  disorder,  and  only  when  the  paresis  has  supervened  has 
the  importance  of  the  attack  been  recognised.    The  acute  attack  may  be 
entirely  absent,  01,  vvhat  is  more  likely,  ill-defined,  so  that  it  is  overlooked 
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'infantile  paralysis'  affecting  some  group  of  muscles.  In  other  instances 
two  or  more  members  of  a  household  within  a  few  clays  of  one  another  suffer 
from  attacks  associated  with  paralysis  of  the  anterior  polio-mychtis  type. 

There  seems  to  be  no  relation  between  the  severity  of  the  initial  attack 
and  the  extent  of  the  paralysis  which  follows  it,  some  of  the  most  extensive 
and  severe  paralyses  being  accompanied  by  hardly  any  febrile  disturbance. 

In  some  cases  there  is  an  acute  attack,  which  passes  away,  leaving  no 
definite  paresis  ;  another  similar  attack  follows,  and  when  this  clears  up  a 
paralysis  is  noted.  This  was  the  case  in  the  following  instance.  A  boy 
aged  2  years  was  quite  well  and  running  about,  when  one  day  he  was  taken 
suddenly  ill,  crying,  vomiting,  and  feverish  ;  the  following  evening  he  was 
convulsed  ;  he  was  put  to  bed  and  continued  ill  for  two  or  three  weeks  with 
apparently  some  brain  trouble  ;  this  attack  left  him  very  weak  ;  but  he 
gradually  recovered  and  was  able  to  run  about  again.  He  continued  well 
for  two  months,  when  the  same  symptoms  returned  ;  he  cried  with  pam, 
there  was  vomiting  and  fever,  followed  by  convulsions  ;  he  remained  ill  for 
fourteen  days,  and  just  as  he  was  getting  up  and  about  again  it  was  noticed 
that  his  right  leg  was  paralysed.  When  seen  two  months  after,  there  was 
wasting  and  paresis  of  the  right  buttock,  thigh,  and  dorso-extensors  of 

the  foot.  ,      ,        ^  ^ 

While  in  typical  cases  there  is  more  or  less  complete  loss  of  motor  powei 
without  the  sensory  nerves  being  affected,  yet  it  sometimes  happens  there  is 
severe  pain,  and  in  rarer  instances  anaesthesia.  It  is  certain  in  these  excep- 
tional cases  that  the  lesion  is  not  absolutely  confined  to  t^ie  anterior  horns. 
There  may  be  severe  shooting  pains  before  the  onset  of  the  paralysis  or 
the  pains  may  remain  and  there  may  be  hypera^sthesia  or  pam  in  handling 
the  hmb.  Such  cases  readily  pass  muster  as  '  hysterical,'  especially  in  girls, 
but  the  definite  paralysis  which  remains  makes  the  diagnosis  only  too 
certain.  The  following  case  of  severe  anterior  polio-myelitis  commenced 
with  severe  pain  : 

Alice  D    eet  lo^  years.    Quite  well  till  October  1896,  when  she  had  two  boils  on  her 
rltoTs  of  the  &p  downwards  ;  the  right  leg  has  regained  shght  power. 

''"^Aif  rt..,ysis  has  set  in,  a  V^^J^^;:^ 
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the  more  severe  cases  almost  all  the  muscles  in  the  body  appear  to  be 
involved  ;  the  child  cannot  sit  up,  its  head  falls  tcone  side  through  paresis  of 
the  muscles  of  the  neck,  its  cry  is  weak  or  almost  lost  from  weakness  of 
the  diaphragm  and  intercostals,  its  respiration  is  shallow  and  rapid,  and  its 
limbs  relaxed  and  motionless.  The  paralysis  may  be  confined  to  one  limb 
or  a  group  of  muscles  in  a  limb  :  thus  an  arm  may  hang  useless  by  the  side, 
and  if  raised  above  the  head  falls  flail-like  by  the  side.  One  or  both  legs 
may  be  powerless,  and  may  be  flexed,  extended,  or  rotated  without  any 
resistance  from  the  tonus  of  the  muscles.  The  muscles  of  the  neck,  back, 
and  intercostals  may  be  affected.  Hemiplegia  is  rare.  The  reflexes,  both 
superficial  and  deep,  are  lost,  so  that  tickling  the  sole  of  the  foot  or  per- 
cussing the  patellar  tendon  meets  with  no  response.  It  is  difficult  to  judge 
if  there  is  any  loss  of  sensation  or  at  least  sensory  paralysis.  In  the  most 
severe  cases  we  have  noticed  that  sensation  is  not  as  acute  as  usual :  a  spoon 
which,  to  a  normal  skin,  is  unbearably  hot  can  be  borne  without  eliciting 
any  expression  of  pain  on  a  recently  paralysed  foot,  and  in  the  same  way  a 
painfully  severe  application  of  faradism  will  be  borne  without  flinching. 
It  must  be  remembered,  however,  that  the  circulation  in  the  skin  is 
interfered  with  by  the  lesion  of  the  cord,  and,  moreover,  it  is  much  more 
difficult  to  test  the  sensations  of  an  infant  6  or  8  months  old  than  it  is 
those  of  an  adult.  The  functions  of  the  sphincters  of  the  bladder  and  rectum 
are  rarely  interfered  with.  We  have,  however,  seen  one  case  of  a  boy  aged 
4  years  where  for  a  few  days  after  the  onset  of  the  paralysis,  which  affected 
both  legs,  a  catheter  had  to  be  used  twice  a  day  on  account  of  paralysis  of 
the  bladder. 

The  irritability  of  the  muscles  to  the  faradic  current  becomes  lessened 
during  the  coui-se  of  the  first  week  or  ten  days,  and  is  usually  entirely  lost  in 
those  muscles  where  a  permanent  paralysis  has  taken  place,  and  thus  the 
careful  testing  of  the  muscles  may  be  of  importance  for  prognosis.  To  the 
continuous  current  the  muscle  irritability  is  increasing  during  this  period, 
though  it  gradually  is  lessened  as  the  muscles  waste,  and  may  disappear 
during  the  atrophic  period.  The  quality  of  the  muscle  irritability  differs 
from  normal,  presenting  the  'reaction  of  degeneration'^  due  to  the  degene- 
ration of  the  nerves  to  the  affected  muscles. 

In  the  majority  of  cases  one  limb  only  is  affected,  and  the  muscles  of 
one  group  or  groups  are  more  affected  than  others  ;  in  some  few  cases  the 
paresis  at  first  involves  not  only  the  limbs,  but  the  diaphragm  and  intercostals. 
The  most  severe  case  coming  under  our  notice  was  the  following  : 

A  girl  of  9  months  was  quite  well  and  healthy  till  June  21  ;  she  was  able  to  raise 
herself  up  in  her  cradle,  and  could  support  herself  with  help  on  her  feet.  She  was  suddenly 

^  In  a  normal  condition  the  weakest  galvanic  current  which  causes  contraction  of  a 
muscle  is  a  descending  one— i.e.  when  the  anode  or  positive  pole  is  on  the  spine,  while  the 
kathode  or  negative  pole  is  on  the  muscle,  the  contraction  occurring  on  closure  of  the 
current.  This  is  the  kathode  closure  contraction,  K.C.C.  When  there  has  been  degene- 
ration of  nerves,  contraction  may  occur  more  readily  with  an  ascending  current— that  is, 
With  the  anode  on  the  muscle  :  the  anode  closure  contraction,  A.C.C.  Normally,  K.C.  C. 
K  ?5p^'^''^^^"  A.C.C.  ;  in  nerve  degeneration  A.C.C.  may  be  equal  to  or  greater  than 
,1<-.C.C.  Normally,  the  opening  anodal  current,  A.O.C.,  is  greater  than  the  kathodal 
openmg  current,  but  tliis  may  be  reversed  in  disease. 
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seized  with  convulsions  in  which  her  face  and  arms  twitched  ;  -  this  was  followed  by  a  dis- 
charge from  one  ear,  and  at  the  same  time  she  was  completely  prostrated,  her  voice  was 
hardly  audible,  she  lay  in  bed  perfectly  motionless,  except  a  rolling  of  the  head  from  side 
to  side.  She  was  admitted  to  hospital  on  July  30,  when  the  following  notes  were  made  by 
Dr,  Kershaw  :  '  She  is  a  well-nourished  child  ;  lies  in  bed  quite  helpless  ;  the  lower  ex- 
tremities are  completely  paralysed  ;  there  appears  to  be  some  loss  of  sensation,  as  only  the 
application  of  the  strongest  faradic  current  appears  to  cause  pain.  She  can  bear  without 
crying  the  contact  of  a  hot  spoon,  too  hot  to  be  held  in  one's  own  hand  ;  can  move  the  right 
arm  at  the  shoulder  and  elbow,  but  not  the  hand;  the  left  arm  is  completely  paralysed, 
though  she  seems  to  be  able  to  move  the  fingers  slightly.  There  is  paresis  of  the  inter- 
costals,  respiration  mainly  abdominal.  No  reactions  to  the  strongest  faradic  current  were 
obtained  in  the  legs  ;  some  response  could  be  obtained  in  the  flexors  of  the  forearm.  She 
died  of  pneumonia  on  August  7,  forty-seven  days  after  seizure '  (see  p.  616). 

3.  The  stage  of  '  regression '  or  improvement  now  commences,  the  im- 
provement continuing  for  several  months,  many  muscles  being  completely 
restored,  while  others  become  more  and  more  flabby  and  atrophic.  In  rare 
instances  all  the  paralytic  muscles  may  recover.  The  child's  health  at  this 
time  is  usually  good;  it  is  as  bright  and  cheerful  as  usual,  and  there  is  apparently 
nothing  amiss  except  the  paralysis.  The  muscles,  which  are  gaining  in 
power,  respond  more  readily  to  the  interrupted  current  than  at  first,  while 
the  atrophic  muscles  fail  entirely  to  react. 

4.  After  some  months  improvement  ceases,  or,  at  least,  any  improvement 
which  takes  place  six  months  after  the  onset  is  usually  very  slight  indeed. 
The  atrophy  mostly  goes  on,  and  certain  contractures,  especially  affecting 
the  leg  below  the  knee,  leading  to  deformities,  are  apt  to  take  place.  At  this 
period  it  is  possible  to  make  a  forecast  of  the  amount  of  paralysis  which  is 
likely  to  be  permanent,  and  take  stock,  as  it  were,  of  the  real  damage  which 
has  taken  place,  which  is  probably  much  less  than  at  first  appeared  likely. 
This  permanent  paralysis  may  affect  a  whole  limb,  though  it  rarely  does  this, 
some  groups  being  entirely  powerless,  others  only  slightly  weakened  or  not 
affected  at  all. 

Sometimes  the  groups  affected  are  associated  together  in  their  actions, 
as  when  the  upper  arm  type  of  Erb  is  present,  the  deltoid,  spinati,  biceps, 
and  supinators  being  affected,  while  the  muscles  of  the  forearm,  excepting 
the  supinators,  escape,  the  lesion  in  the  cord  being  situated  on  a  level  with 
the  fifth  and  sixth  cervical  roots  (see  fig.  146).  The  deltoid  is  especially  apt 
to  suffer  severely  and  if  the  muscles  attached  to  the  head  of  the  humerus 
are  also  affected,  the  head  of  the  humerus  may  easily  slip  out  of  the  socket. 
In  rarer  cases  the  lower  arm  type  is  present,  the  muscles  of  the  forearm  and 
small  muscles  of  the  hand  being  involved.  It  is  important  to  remember 
that  the  groups  have  no  relation  to  their  peripheral  nerve  supply,  such  as 
would  be  present  if  the  paralysis  was  extra-spinal.  Very  often  the  muscles 
paralysed  have  no  relation  to  one  another,  being  picked  out,  as  it  were,  at 
random. 

In  the  lower  limb  the  muscles  below  the  knee  usually  suffer  more  com- 
plete paralysis  than  those  of  the  thigh  or  buttock.  The  peronei  usually 
suffer  most,  the  result  being  that  the  heel  is  drawn  up  and  the  foot  turned 
inwards  (talipes  equino-varus)  by  the  unbalanced  action  of  the  gastro- 
cnemius ;  as  time  goes  on  the  contracted  condition  of  the  calf  muscles,  aided 
by  the  shortening  of  the  leg,  becomes  permanent  in  consequence  of  a  fibroid 
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degeneration  taking  place,  and  the  foot  can  no  longer  be  dorso-flexed.  In 
the  same  way  talipes  valgus  may  be  produced  by  paralysis  of  the  tibialis 
anticus,  more  rarely  taHpes  calcaneus  by  the  paralysis  of  the  gastrocnemius. 
Both  legs  below  the  knee  may  be  paralysed,  both  extensors  and  flexors ;  and 
the  patient  cannot  stand,  but  progresses  by  crawling  on  his  hands  and  knees, 
dragging  his  wasted  legs  after  him. 

Of  the  thigh  muscles,  the  rectus,  vasti,  and  adductors  are  more  often 
paretic  than  the  hamstrings,  and  thus  flexion  of  the  knee  may  result  and 
become  permanent.  The  glu- 
teal muscles  and  rotators  of 
the  hip  are  often  weak,  so 
that  the  child  in  walking 
gives  way  at  the  hip. 

The  muscles  of  the  spine^ 
sacro-lumbalis,  &c.,  and  those 
of  the  neck  and  diaphragm, 
are  sometimes  permanently 
paralysed;  Lordosis  is  pre- 
sent if  the  sacro-lumbalis  is 
weakened.  Lateral  curvature 
may  be  present.  In  severe 
cases  the  paralysis  is  very 
extensive,  rendering  the  pa- 
tient very  helpless.  Thus  in 
the  case  of  the  boy  figured  in 
145  and  146,  he  could  manage 
to  sit  up  for  a  short  time,  if 
helped,  by  supporting  his 
trunk  with  his  hands  and 
arms.  Both  legs  were  almost 
completely  paralysed.  The 
intercostals  were  partially 
paralysed,  and  so  also  were 
the  arms. 

One  or  both  sides  of  the 
abdominal  walls  may  be 
paralysed,  with  bulging  of 
the  abdomen,  especially  no- 
ticed when  the  patient  sits 
up.  If  one  side  only  is 
affected  there  is  loss  of  the 
abdominal  or  epigastric  reflex,  which  contrasts  markedly  with  the  move- 
ment obtamed  on  the  other  side. 

The  paralysed  muscles  are  always  atrophied,  though  at  times  much  sub- 
cutaneous fat  may  give  a  delusive  appearance  of  solidity  to  the  muscle  In 
the  most  wasted  muscles  there  is  a  complete  loss  of  faradic  irritability  :  there 
IS  usually  more  or  less  present  in  those  only  partially  paralysed.  The  irrita- 
andi  tt!  "^"^'""""^  ^"^rent  gradually  disappears  as  atrophy  progresses 
and  m  the  wasted  muscles  becomes  completely  lost 


,  aged  9  years.  Acute  Atrophic  Paralysis 
legs,  back,  and  arms  afTected. 
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Arrcsf  of  development  of  the  limbs  which  are  paralysed  also  takes  place  ; 
the  bones  appear  to  grow  more  slowly  on  the  paralysed  side.  Other  bones 
such  as  ribs  and  pelvis  may  be  affected.  The  joints  often  become  more 
movable  from  relaxation  and  stretching-  of  the  ligaments,  as  well  as  from  the 
Ibss  of  support  afforded  by  the  normal  muscles  ;  the  articular  ends  may 
become  deformed.  The  circulation  through  the  skin  of  the  paralysed  limbs 
becomes  slow,  the  surface  has  a  blue  or  purplish  appearance  and  feels  cold 
to  the  touch.-  Chill^lains  and  ulcers  are  apt  to  form  on  the  paralysed  limbs, 
and  be  slow  to  heal.  The  bones  themselves  frequently  degenerate  ;  in 
some  cases  httle  ti-ue  bone  may  remain,  fat  taking  the  place  of  the  osseous 
tissue.  Injuries,  operative  or  accidental,  of  such  limbs  are  slow  in  healing  ; 
on  the  other  hand,  acute  inflammations  rarely  attack  the  tissues. 

Pathology. — There  is  an  acute  inflammation,  the  greatest  stress  of  which 
falls  on  the  anterior  cornua  of  the  grey  matter  in  the  cervical  and  lumbar 

enlargements.  In  severe  cases 
the  grey  matter  of  the  dorsal  cord 
is  also  affected.  Observations 
made  in  recent  cases  by  Rossiter, 
F.  E.  Batten,  and  others,  have 
shown  that  the  branches  of  the 
anterior  spinal  artery  are  throm- 
bosed, there  is  an  effusion  of 
leucocytes  and  the  nerve  cells  in 
the  anterior  horns  are  degenerated. 
Minute  extravasations  of  blood 
are  frequently  seen.  Many  de- 
generated nerve  fibres  may  be  seen 
in  the  root  zone  and  other  tracts. 
In  our  own  case  (p.  613),  similar 
changes  were  visible  in  the  grey 
matter  of  the  lumbar,  dorsal,  and 
cervical  cord.  In  the  medulla 
there  was  an  engorgement  of  the 
vessels.  During  the  next  few 
months  an  absorption  of  inflam- 
matory material  and  perhaps  also 
repair  of  damage  by  the  forma- 
tion of  new  nerve  fibres  or  cells  goes  on,  while  a  certain  amount  of  muscular 
power  which  has  been  lost  is  regained.  Finally  a  sort  of  cicatrisation 
or  shrinking  takes  place,  leaving  a  permanent  paralysis  of  the  muscles 
supplied  by  the  nerve  centre  which  has  been  destroyed. 

Degenerative  changes  take  place  in  the  nerves  which  are  connected  with 
the  damaged  centres  in  the  cord  ;  the  muscles  also  waste  ;  their  con- 
nective tissue  becomes  hypertrophied,  so  that  in  extreme  cases  very  few 
muscular  fibres  are  left.  The  muscles  which  antagonise  the  paralysed 
muscles  mostly  also  waste,  their  muscular  fibres  becoming  replaced  by 
connective  tissue. 

Progfiosis.—ln  ordinary  cases  prognosis  as  regards  life  is  favourable. 
As  regards  muscles,  there  is  a  strong  probability  that  partial,  not  complete 


Fig.  146. — A.  H.,  aged  g  years.  Acute  Atrophic 
Paralysis  ;  he  can  sit  up  by  help  of  hand  ;  right 
shoulder  muscles  paralysed  (upper  arm  type). 
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recovery,  will  take  place.  It  is  very  difficult  at  first  to  estimate  how  much 
this  will  be,  but  it  is  often  more  than  is  anticipated. 

Diag7iosis.—i:\\&  diagnosis  during  the  acute  attack  is  always  difficult, 
mostly  impossible  ;  the  fever,  delirium,  and  convulsions  sometimes  present 
naturally  suggest  some  cerebral  disease  such  as  meningitis  or  the  onset  of 
scarlet  fever  or  pneumonia.  II;  is  only  when  paralytic  symptoms  present 
themselves  that  the  diagnosis  is  made  ;  even  then  the  paralysis  may  be  over- 
looked, especially  in  young  children,  it  being  supposed  that  the  child  is 
simply  weak  as  the  result  of  the  acute  attack.  When  once  the  paralysis  has 
set  in,  diagnosis  is  easy,  though  when  paraplegia  is  present  the  distinction 
between  transverse  myelitis  of  the  lumbar  region  and  polio-myelitis  may  be 
difficult,  but  we  must  bear  in  mind  that  anterior  polio-myelitis  is  infinitely 
the  more  common  disease  during  early  life.  We  have  once  or  twice  when 
seeing  the  patient  within  a  day  or  two  of  the  onset  of  the  paralysis  noted 
an  exaggerated  knee-reflex,  and  in  consequence  excluded  anterior  polio- 
myelitis, but  later  the  knee-reflex  has  disappeared,  and  the  wasting  of  the 
limb  made  it  certain  we  were  mistaken.  Under  similar  circumstances  the 
faradic  irritability  is  well  marked,  but  disappears  later. 

We  have  several  times  known  the  mistake  made  of  diagnosing  anterior 
polio-myelitis  when  the  condition  of  immobility  was  due  to  periosteal  tender- 
ness caused  by  infantile  scurvy.  In  one  case  we  saw,  where  there  was  a 
slight  facial  paralysis,  associated  with  paralysis  of  most  of  the  muscles  of 
the  opposite  arm,  accompanied  by  severe  pain,  it  was  thought  to  be 
a  case  of  neuritis,  and  a  moderately  good  prognosis  given.  The  facial 
paralysis  disappeared,  but  the  arm  only  partially  recovered. 

In  cerebral  paralysis  there  is  no  loss  of  faradic  irritability,  and  no  • 
muscular  wasting  takes  place. 

Treatment. — The  treatment  of  anterior  polio-myelitis  in  the  early  stages 
is  that  of  an  acute  inflammatory  lesion  of  the  cord.  The  child  must  be  kept 
as  quiet  as  possible  in  bed,  given  a  milk  diet,  and  good  may  possibly  be  done 
by  applying  mustard  poultices  to  the  spine.  If  there  is  fever,  aconite  and 
bromide  of  potassium  may  be  given.  When  the  acute  stage  has  passed 
away,  and  the  child  is  left  in  a  prostrate  condition,  the  greatest  care  must  be 
taken  to  keep  the  child  at  rest  as  much  as  possible,  all  excitement  of  every 
kind  being  avoided.  It  must  be  borne  in  mind  that,  in  patients  dying  many 
weeks  or  even  two  or  three  months  after  the  onset,  evidences  of  the  inflam- 
matory lesion  may  still  be  found  in  the  cord,  and  during  this  period  absorp- 
tion of  inflammatory  material  is  going  on,  and  the  object  to  be  aimed  at  in 
treatment  is  to  secure  the  recovery  of  as  much  of  the  damaged  cord  as 
possible.  A  variable  amount  of  nerve  tissue  has  been  certainly  irretrievably 
damaged,  but  some  recovery  is  certain,  and  the  more  the  general  health 
is  maintained  and  the  child  kept  at  rest,  the  more  it  is  likely  that  recovery 
will  take  place. 

It  may  be  doubted  if  there  are  any  medicines  which  have  any  direct 
mfluence  over  the  nutrition  of  the  cord  or  directly  influence  any  morbid  pro- 
cesses going  on.  Perhaps  the  most  likely  drugs  to  be  of  service  are  seda- 
tives such  as  belladonna  and  bromides  in  combination  with  iron  or  quinine. 

The  question  of  how  soon  should  massage  or  electrical  treatment  be  begun 
IS  an  important  one  ;  for  on  the  one  hand,  the  paralysed  muscles  are  quickly 
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wasting  on  account  of  their  nerve  centres  being  damaged,  but  on  the  other 
hand  the  disturbance  of  the  child,  the  fright  and  excitement  of  the  daily 
application  of  the  battery,  are  not  unlikely  to  do  harm.  The  application  of 
the  battery  current  is  hardly  likely  to  modify  or  favourably  influence  the 
lesion  of  the  cord,  but  it  may  help  to  maintain  the  nutrition  of  the  muscles 
while  recovery  is  taking  place  in  the  cord.  Gentle  rubbing  or  massage  of 
the  paralysed  limb  or  limbs  may  be  practised  from  the  first,  and  voltaic 
currents  may  be  used  within  a  month  or  six  weeks.  It  is  wise  to  begin 
with  a  very  weak  current,  at  first  using  large  wet  sponges  as  electrodes, 
and  frequently  interrupting  the  current,  which  after  a  few  applications  should 
be  just  strong  enough  to  secure  a  contraction.  The  application  should  be 
made  daily  for  many  months,  especial  care  being  taken  to  select  the 
paralysed  muscles  in  the  limb. 

An  important  part  of  the  treatment  is  to  encourage  the  patient  to  put 
forth  as  much  voluntary  power  as  possible,  and  he  should  constantly  try  to 
use  the  weakened  limb.  We 'believe  that  systematic  attempts  to  use  the 
paretic  muscles,  combined  with  shampooing  of  the  limb,  are  of  more  value  in 
promoting  recovery  than  any  electrical  applications.  The  circulation  in  the 
paralysed  limb  is  certain  to  be  slow  and  defective  ;  friction  of  the  skin,  with 
kneading  of  the  muscles,  is  certainly  beneficial  ;  while  a  well-selected  series 
of  movements  attempted  on  the  part  of  the  patient,  or  carried  out  by  an 
attendant,  assists  the  return  of  power  in  the  muscles.  These  measures  must 
in  most  cases  be  persevei'ed  in  for  many  months,  if  not  years,  in  the  hope 
of  improvement.  The  paralysed  limbs  must  be  warmly  clad  and  carefully 
protected  from  cold. 

Much  may  be  done  in  the  chronic  stage  by  means  of  mechanical  devices 
such  as  the  application  of  artificial  muscles  and  splints  to  prevent  and  correct 
deformities  and  support  the  limb.  Division  of  the  tendo  Achillis,  plantar 
fascia,  and  other  resisting  structures  is  often  required.  Some  progress  has 
been  made  in  recent  years  in  muscle  and  tendon  grafting.  For  useless  flail- 
like limbs  the  question  of  excision  of  joints  to  procure  greater  stabifity,  or 
even  of  amputation,  has  to  be  considered.    ( Vide  also  chapter  on  Talipes.) 

Chronic  Spinal  Muscular  Atropby.  Progrressive  Muscular 
Atrophy. — This  disease  for  the  most  part  belongs  to  adult  life,  and  but 
rarely  occurs  in  children  ;  the  progressive  muscular  atrophies  most  common 
during  early  life  are  those  classed  with  the  muscular  dystrophies  (see  p.  620). 
The  following  case  illustrates  this  somewhat  rare  disease. 

Peter  L. ,  aged  10  years  (see  fig.  147).  Mother  stated  that  two  months  ago  she  noticed  he 
could  not  button  his  trousers  or  coat ;  about  the  same  time  she  noticed  that  he  walked  badly ; 
his  arms  and  shoulders  have  been  getting  weaker,  and  he  has  difficulty  in  taking  his  coat 
off.  On  admission  it  was  noted  that  the  thenar  and  hypothenar  eminences  of  the  right  hand 
were  extremely  wasted,  indeed  had  almost  entirely  disappeared  ;  the  interossci  were  much 
wasted.  There  was  similar  wasting  in  the  left  hand,  but  not  so  marked.  The  fingers  of 
the  right  hand  were  extended  at  the  metacarpo-phalangeal  joints,  thus  giving  the  hand  a 
'claw-like'  appearance.  There  was  wasting  of  the  right  forearm  and  upper  arm,  both 
flexors  and  extensors.  The  deltoid  was  not  much  affected.  There  was  wasting  of  the 
muscles  of  the  sole  of  the  foot  of  the  right  side,  giving  it  a  hollowed-out  appearance,  the 
right  great  toe  was  dorso-flexed  at  the  metatarso-phalangeal  joint,  the  calf  and  muscles  of 
the  legs  were  "flabby,  but  not  much  wasted.  The  muscles  of  the  left  foot  were  wasted,  but 
less  than  the  right.    There  were  no  fibrillar  twitchings  in  the  muscles,  the  knee-jerks  were 
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increased,  no  ankle-clonus,  the  elbow-jerk  was  present.  The  galvanic  reactions  of  both 
hypothenar  eminences  showed  A.C.C.  K.C.C.  Interossei  A.C.C.  =  K.C.C.  on  the 
right  side,  K.C.C,  <  A.C.C.  on  the  left.  No  contractions  with  a  strong  faradic  current 
could  be  got  on  the  right  hypothenar  and  thenar  eminences  ;  a  slight  contraction  on  the 
interossei  of  riglit  and  muscles  of  the  left  hand.  The  muscles  of  the  scapulos  and  back 
are  flabby,  but  there  is  no  definite  wasting  or  paresis.  The  face  wears  a  more  or  less 
expressionless  appearance,  but  there  was  no  paresis  or  actual  muscular  wasting. 

Neurologists  usually  distinguish  between  the  'hand-shoulder'  type  and 
the  foot  or  '  peroneal '  type  of  chronic  spinal  rnuscular  atrophy.  The  first  of 
these  types  is  for  the  most  part  a  disease  of  adult  life,  while  the  peroneal 
type  of  Tooth  mostly  commences  before  puberty.  In  the  case  related  the 
wasting  and  the  weakness  of  the  hand  and  feet  commenced  about  the  same 
time.  Both  types  have  many  symptoms  in  common  ;  there  is  gradual  weak- 
ness, and  marked  wasting  of  certain  groups  of  muscles,  other  groups  of 
muscles  becoming  gradually  affected.  Usually,  but  not  always,  there  are 
idiopathic  fibrillations  of  the  affected  muscles,  the  faradic  irritability  dis- 


Fig.  147.— Peter  L.,  aged  10  years.    Acute  Muscular  Atrophy. 

appears,  the  galvanic  irritability  is  lessened  and  altered  in  quality  (reaction 
of  degeneration).  In  the  hand-shoulder  type  usually  the  wasting  commences 
in  the  thenar  and  hypothenar  eminences  of  one  hand,  gradually  involving 
the  arm  and  shoulder  and  also  the  muscles  of  the  hand  of  the  opposite  side. 
In  the  peroneal  type,  the  wasting  usually  begins  in  the  extensor  of  the  great 
toe,  the  extensor  of  the  toes,  the  peronei  or  small  muscles  of  the  soles  of  the 
feet.    Gradually,  'club-foot,'  talipes  equino-varus,  makes  its  appearance. 

Ihe  paresis  and  wasting  may  slowly  spread  to  other  muscles.  We  have 
known  a  slight  degree  of  the  peroneal  type  present  in  several  members  of 

ne  same  family-namely,  a  hollowing  out  of  the  sole  of  the  foot,  a  paresis  of 
tne  peronei  with  a  resulting  over-action  of  the  gastrocnemius,  and  a  marked 
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dorsi-ficxion  of  the  gre;it  toe  (see  fig.  147).  The  'family  toe'  is  spoken  of 
as  a  joke  !  This  condition  is  by  no  means  uncommon,  and  may  remain 
stationary  for  years  at  least. 


Perlptaeral  TTeurltls 

We  have  already  referred  to  the  fact  that  a  form  of  paresis  or  paralysis 
may  accompany  or  follow  an  attack  of  diphtheria.  The  ptomaines  present 
in  the  blood  give  rise  to  a  degeneration  or  neuritis  of  the  terminal  nerve 
fibres.  While  it  is  far  moi'e  common  after  diphtheria  than  any  other  disease, 
it  occurs  also  after  influenza  and  some  other  zymotic  diseases.  Occasionally 
peripheral  neuritis  accompanies  rheumatism  and  chorea,  and  we  have  also 
noted  it  when  no  history  could  be  obtained  of  any  disease  preceding  the 
paralysis.  That  it  occurs  in  connection  with  influenza  we  feel  sure  ;  in  one 
case  coming  under  our  notice  paresis  of  the  ciliaris  muscles  occurred  in 
a  boy  aged  7  years  during  convalescence  from  influenza,  and  where 
diphtheria  could  be  excluded  with  certainty.  In  another  case  of  ours 
of  pneumonia  which  appeared  to  be  due  to  influenza,  paresis  of  the  inter- 
costals,  diaphragm,  and  extremities  supervened  during  convalescence,  and 
ended  fatally. 

The  Muscular  Dystrophies 

In  this  group  the  lesion  is  regarded  as  primarily  muscular,  there  is  a 
tendency  to  occur  in  the  same  family,  and  it  is  specially  characterised  by 
wasting  of  the  muscular  tissues.  The  pseudo-hypertrophic  form  is  by  far 
the  most  common. 

I.  Pseudo-hypertrophic  Paralysis. — Very  little  is  known  about  the 
etiology  of  this  particular  disease.  It  is  apt  to  run  in  families,  and,  strange 
to  say,  while  it  aff'ects  boys  far  more  frequently  than  girls,  in  some 
families  it  affects  the  boys  only,  and  in  others  it  affects  the  girls.  In 
some  cases  there  is  a  family  history  of  the  disease,  and  it  appears  it  may 
be  transmitted  through  the  female  side  without  the  women  themselves 
being  affected  (Gowers).  In  one  of  our  own  cases  the  patient's  brother 
was  an  epileptic,  but  it  rarely  happens  that  any  family  tendency  to  nervous 
disease  exists. 

Symptoms.— In  the  majority  of  cases  symptoms  first  make  then-  appearance 
during  the  second  or  third  year,  the  child  being  late  in  learning  to  walk,  the 
parents  attributing  this  to  backwardness  or  weakness.  In  some  cases  the 
symptoms  of  weakness  are  noted  after  the  child  has  been  walking  some  time, 
perhaps  as  late  as  the  six  or  seventh  year.  The  early  symptoms  are  those  of 
weakness  in  the  legs.  As  Gowers  well  put  it,  'these  children  usually  walk 
late,  also  walk  clumsily,  fall  with  ease,  and  rise  with  difficulty.'  If  placed 
upon  the  ground  they  either  cAnnot  get  up  without  help,  or,  what  is  more 
likely  in  the  early  stages,  they  are  obliged  to  use  their  hands  in  rising, 
pushing  themselves  off  the  ground  and  catching  hold  of  chairs  or  table- 
legs  to  help  themselves  up.  They  walk  clumsily,  with  a  swaying  gait,  arc 
quickly  tired,  and  have  to  be  wheeled  about  in  a  perambulator  long  after 
children  of  a  corresponding  age  are  running  about. 
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In  other  cases  the  friends  pay  Httle  heed  to  the  backwardness  in  walk- 
in^  but  are  struck  with  the  size  of  the  calves  or  perhaps  apparent  stoutness 
of^'the  child.  At  4  or  5  years  of  age,  often  earlier,  the  muscular  hyper- 
trophy is  conspicuous.  The  muscles  of  the 
calf  are  strikingly  enlarged,  firm  and  hard  ;  as 
k  are  usually  also  the  glutei  and  lumbar  muscles 
B  —less  often  the  hamstrings,  extensors  of  the 
W  knee,  and  dorso-flexors  of  the  foot.  Of  the 
other  muscles,  the  infra-spinatus  is,  next  to 


Fig.  148.— A  case  of  Pseudo-hyper- 
irophic  Paralysis  in  a  boy  of  jo 
years  ;  showing  enlarged  calves  and 
slight  talipes  equinus. 


Fig.  149. — Same  case  as  fig.  148;  showing  hyjjer- 
trophied  deltoid  and  infra-spinati. , 


the  calf,  the  most  frequently  enlarged,  and, 
as  Cowers  points  out,  this  enlargement  of  the 
infra-spinatus  may  be  of  diagnostic  import- 
ance. The  deltoid  and  supra-spinatus  are 
often  enlarged,  the  latissimus  is  mostly  wasted, 
and  the  rule  is  that  the  other  muscles  of 
the  upper  extremity  are  wasted  rather  than 
In  rare  cases  the  masseters  and  muscles  of  the  tongue  are 


hypertrophicd. 
enlarged. 

The  muscles,  whether  enlarged  or  wasted,  are  weak,  and  it  is  this  weak- 
ness of  certain  muscles  which  gives  rise  to  the  characteristic  movements 
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of  the  child.  The  waddling  gait  is  the  result  of  weakness  of  the  gluteus 
medius  and  extensors  of  the  hip  generally.  The  difficulty  in  rising  from 
the  floor  is  due  to  the  paresis  of  the  extensors  of  the  knees  in  the  first 
part  of  the  act,  and  the  extensors  of  the  hips  in  the  second,  the  patient 
assisting  the  extension  of  the  hips  by  placing  his  hands  on  his  knees, 
and  'climbing  up  himself  by  grasping  his  thighs  alternatively  with  his 
hands. 

Later  in  the  disease  the  enlarged  muscles  contract,  the  earliest  to  shorten 
being  the  calf  muscles,  so  that  a  talipes  equinus  is  produced.  Later  on,  the 
knee  and  elbow  may  become  flexed. 

The  weakness  of  the  extensors  of  the  hip  produces  a  certain  amount 
of  lordosis  or  curvature  of  the  spine  with  the  concavity  backwards,  the 
patient  assuming  this  position  in  order  to  maintain  his  balance.  (See 
figs.  148,  149.) 

In  the  last  stages  the  patient  becomes  entirely  bedridden  and  helpless, 
partly  on  account  of  the  paresis  of  the  muscles,  partly  also  in  consequence 
of  the  muscular  contractions  producing  talipes  equinus.  In  this  stage  the 
enlarged  muscles  mostly  waste,  and  consequently  lessen  in  size.  The 
electric  irritability  of  the  muscles  is  unaffected  both  to  the  continuous  and 
interrupted  current  at  first  ;  later,  as  the  muscular  fibre  wastes,  it  gradually 
disappears.  The  knee-reflex,  at  first  normal,  gradually  disappears  for  a 
similar  reason.  In  children  suffering  from  this  disease  the  mind  is  often 
weak. 

The  progress  of  the  disease  is  slow,  extending  over  many  years,  the 
patient  possibly  being  helpless  and  bedridden,  having  almost  lost  the  use 
of  his  legs.  He  is  even  unable  to  sit  up  on  account  of  the  wasting  of  the 
spinal  tnuscles,  but  is  usually  able  to  use  his  hands  to  the  last.  Death  is 
apt  to  take  place  from  bronchitis  ;  this  was  the  case  in  one  of  our  own 
patients  who  lived  to  the  age  of  1 2  years,  the  disease  having  existed  at  least 
8  years.  In  the  majority  of  cases,  where  the  disease  begins  early,  death 
takes  place  soon  after  puberty,  at  any  rate  among  the  hospital  patient  class  ; 
under  the  most  favourable  circumstances,  where  great  care  is  taken  of  the 
patient,  life  may  be  prolonged  to  a  greater  age.  The  course  of  the  disease 
appears  to  be  slower  in  girls  than  in  boys. 

Diagnosis.— TMxs  is  most  difficult  in  young  children  in  the  early  stages, 
and  in  the  absence  of  typical  enlargement  of  the  calf  muscles  and  infra- 
spinati.  A  fat,  yet  weakly,  child  of  3  or  4  years  of  age,  who  is  late  in 
walking  and  more  or  less  rickety,  may  somewhat  simulate  a  case  of  pseudo- 
hypertrophic paralysis  in  its  gait,  and  in  the  difficulty  of  getting  up.  Usually 
there  is  sufficient  enlargement  and  hardness  about  the  gastrocnemii  to  make 
the  diagnosis  tolerably  clear,  especially  if  there  is  corresponding  enlarge- 
ment of  the  infra-spinatus  and  wasting  of  the  latissimus  dorsi.  In  the 
absence  of  muscular  enlargement,  especially  if  there  is  wasting,  the  disease 
may  be  confounded  with  idiopathic  muscular  atrophy  ;  but  the  latter  disease 
is  rare  before  puberty,  is  apt  to  affect  the  face  and  hands,  and  to  avoid  the 
calf  muscles.  A  fragment  of  muscle  may  be  obtained,  and  muscular 
atrophy  can  be  excluded  if  there  is  an  excess  of  fibroid  and  fatty  tissue 
present. 
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Prognosis— T\\t  cases  slowly,  but  surely,  get  worse  ;  the  weakness  year 
by  year  increases,  though  a  certain  amount  of  temporary  improvement  may 
take  place.  We  have  seen  cases  which  we  believe  to  have  been  examples  of 
this  disease  in  a  mild  form  get  entirely  well. 

Pathology. — The  disease  has  been  conclusively  proved  by  the  careful 
examination  of  Gowers  and  others  to  be  primarily  a  disease  of  the  muscles, 
and  if  changes  take  place  in  the  spinal  cord  they  are  only  secondary.  There 
is  an  overgrowth  of  connective  and  fatty  tissue  ;  it  is  the  latter  which  forms 
the  enlargement  of  the  muscles,  and  it  is  the  absence  of  muscular  fibres 
which  renders  them  weak.  The  shortening  which  takes  place  is  due  to  the 
contraction  of  the  fibrous  tissue. 

Treatme7it. — Medicines,  except  those  which  are  likely  to  improve  the 
general  health,  are  of  little  use.  The  treatment  which  has  proved  itself  of 
the  greatest  use  in  checking  the  progress  of  the  muscular  wasting  is  exeixise 
of  the  affected  muscles  by  well-arranged  movements,  which  the  patient  is 
encouraged  to  perform,  and  friction,  with  passive  movements,  so  as  to  pre- 
vent shortening  of  the  muscles.  We  have  certainly  seen  cases  which  have 
been  admitted  into  hospital  improve  in  no  inconsiderable  degree  under  this 
treatment.  It  is  needless  to  say  it  must  be  systematic  and  carried  out  with 
the  greatest  patience,  if  it  is  to  be  successful. 

2.  Juvenile  Form  of  Muscle  Atrophy  (Erb). — This  form  of  muscle 
atrophy  resembles  in  some  respects  pseudo-hypertrophy  of  muscles,  and  some 
cases  occur  in  which  it  may  be  difficult  to  say  to  which  class  they  belong. 
We  note  here  also  the  tendency  to  run  in  families,  as  in  pseudo-hypertrophic 
paralysis.  There  is  weakness  and  wasting  of  certain  groups  of  muscles  ; 
the  upper-arm  muscles  are  usually  first  affected— namely,  the  biceps,  triceps, 
and  supinator  longus  ;  the  lower  part  of  the  pectoralis  major  and  minor,  and 
also  the  serratus,  trapezius,  latissimus  and  rhomboidei  often  also  suffer  more 
or  less  atrophy.  The  deltoids,  infra-  and  supra-spinatus,  usually  escape  ;  in 
some  cases  they  have  been  described  as  hypertrophic.  The  muscles  of  the 
forearm  and  hand  for  the  most  part  are  not  affected.  In  the  legs,  the 
quadriceps,  the  flexors  of  the  hip,  the  glutei,  the  peronei  and  tibialis  anticus 
may  be  affected.  The  muscles  of  the  spine,  especially  the  sacro-lumbalis, 
may  be  wasted  more  or  less.  The  electric  irritability  of  the  muscles  is 
lessened  m  proportion  to  the  wasting.  There  is  no  reaction  of  degeneration. 
The  disease  is  essentially  chronic. 

3.  Infantile  Muscle  Atrophy  of  the  Pace  (Landouzy,  Dejerine).— This 
IS'"'  1'  ^^°^^^y  '■elated  to  (2),  if  not  actually  belonging  to  the  same  class. 
1  his  disease  appears  to  be  almost  entirely  observed  in  children.  There  is 
wasting  of  the  muscles  of  the  face,  especially  the  orbicularis  oris,  zygomatics 
and  frontalis.  The  expression  of  face  is  peculiar,  and  there  is  a  curious 
alteration  of  expression  if  the  child  laughs  or  smiles,  on  account  of  the 
paralysis  of  the  zygomatics  which  elevate  the  angles  of  the  mouth.  On  account 
of  the  weakness  of  the  orbicularis  oris,  the  lips  are  separated  and  the  lower 
escane  tk'-  '  "y^^'""  ^"^^^^^  °f  mastication 
and  p^ogrl^ivr"''        ''''  ^^'^  ^^°"P'  ^^^^^ 
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IVXyotonle.    Thomsen'a  Bisease 

The  first  symptoms  of  this  rare  disease  are  observed  during  child- 
hood, and  apparently  persist  through  life.  The  disease  is  apt  to  affect 
several  members  of  the  same  family,  and  can  be  traced  back  through  several 
generations.  The  characteristic  symptom  is  that,  whenever  the  patient 
attempts  to  move,  the  muscles  assume  a  condition  of  cramp  or  tonic  spasm. 

After  a  few  attempts  to  use  his  limbs  the  patient  succeeds  in  gaining 
command  of  the  muscles,  and  the  spasm  does  not  return  till  after  a  period 
of  rest.    No  treatment  appears  to  be  of  any  use. 


CHAPTER  XXVII 


DISEASES  OF  THE  GENITO-URINARY  SYSTEM 


Abnormal  Conditions  of  Vrine 


We  have  already  referred  to  the  fact  (p.  7)  that  while  infants  and  children 
pass  a  smaller  quantity  of  urine  per  diem  than  adults,  yet  relatively — for  their 
weight— they  pass  more,  and  this  is  also  true  of  the  urea  excreted.  The 
amount  of  urine  passed  is  influenced  by  slighter  causes,  such  as  cold  feet, 
chills,  indigestion,  &c.,  during  early  life  than  later.  Speaking  generally,  the 
urine  excreted  by  children  is  of  a  paler  colour,  lower  specific  gravity,  and  is 
less  concentrated  than  the  urine  of  adults.  The  amount  passed  is  increased 
in  such  conditions  as  diabetes  mellitus  and  insipidus,  while  it  is  diminished 
in  acute  nephritis  and  most  febrile  conditions. 

Iiithaemia,.  ITricacideemla. — We  have  quoted  the  observations  of 
Carriere  and  Monfit  (p.  7)  to  the  effect  that  both  actually  and  relatively 
less  uric  acid  is  excreted  by  children  as  compared  with  adults  ;  but  we  must 
add  that  this  is  not  in  accordance  with  the  observations  of  some  other  authors. 
Thus  Haig  says,  '  for  while  in  adults  urea  is  formed  in  about  the  proportion 
of  3  or  4  grs.  per  lb.  of  body-weight  per  day,  uric  acid  in  its  normal  rela- 
tion to  urea  of  i  to  35  would  be  about  -09  to  -ii  gr.  per  lb.  per  day  ;  in  a 
child  3  or  4  years  old  urea  may  be  as  much  as  9  or  10  grs.  per  lb.  and  uric 
acid  -27  to  -3  gr.  per  lb.  of  body-weight.' 

Unfortunately  the  estimation  of  uric  acid  in  the  urine  is  a  complicated 
process  and  there  is  no  clinical  method  of  ascertaining  with  certainty  if  the 
uric  acid  in  the  urine  is  above  or  below  the  normal  amount.  Uric  acid  is 
only  in  evidence  when  it  is  deposited  in  fine  reddish  crystals,  or  as  a  bulky 
precipitate  in  the  form  of  urates  which  separates  from  the  urine  on  cooling  • 
tlie  degree  of  acidity  and  concentration  of  the  urine  must  be  taken  into 
account  in  judging  whether  there  is  an  excessive  quantity  of  uric  acid  bein^ 
excreted  or  not.  We  find  that  a  more  or  less  copious  deposit  of  uric  acid  is 
common  in  children  convalescent  from  scarlet  fever  and  other  febrile 
diseases,  and  it  is  said  to  occur  also  in  children  who  have  inherited  a  gouty 
diathesis  This  sandy  deposit  is  seen  not  uncommonly  in  the  urine  of  quite 
young  children,  and  such  may  complain  of  soreness  and  redness  around  the 
herTl:  r  ^  '^^^^P^o^f"!  of  tleposit  may  be  seen  in  the  cham- 

ro nlll  hl  '  .mornmg.    In  one  case  we  knew  of,  quite  a  tablespoonful 

could  be  seen  at  times,  especially  in  urine  which  was  passed  with  a  s^ool  or 
after  some  rough  movement  as  a  pony  ride.    In  such  cases  presumably  the 
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uric  acid  has  been  deposited  in  the  kidneys,  pelvis,  or  bladder,  and  becomes 
dislodged  by  straining  at  stool  or  by  rough  movements. 

It  is  very  common  to  find  urates  deposited  from  urine  on  standing  and 
cooling.  There  is  not  much  significance  in  this,  though  if  it  occurs  habitually 
we  should  naturally  be  suspicious  that  an  excess  of  uric  acid  was  being 
excreted.  It  usually  occurs  when  the  skin  has  been  acting  freely  and  the 
urine  is  concentrated. 

Haig  has  collected  evidence  to  show  that  an  excessive  quantity  of  uric 
acid  in  the  blood  or  joints  may  give  rise  to  headache,  asthma,  eczema, 
epilepsy,  Bright's  disease,  rheumatism,  &c.,  but  it  cannot  be  said  that  his 
views  have  been  universally  accepted  in  their  entirety. 

In  those  children  who  from  time  to  time  pass  uric  acid  in  their  urine,  t 
is  well  to  give  alkaHes,  as  citrate  of  potash,  effervescing  phosphate  of  soda,  or 
Carlsbad  salts.  The  diet  should  consist  for  a  time  at  least  of  vegetables, 
eggs,  and  milk  ;  butcher's  meat,  beef  teas,  and  meat  extracts  being  avoided. 

Hsematuria. — Blood  is  present  in  the  urine  in  a  variety  of  conditions,  in 
general  diseases  as  well  as  in  local,  and  a  difficulty  may  not  infrequently  be 
experienced  in  determining  the  source  from  which  the  bleeding  takes 
place. 

Hfematuria  or  hasmoglobinuria  occurs  at  times  in  infants  a  few  days  or 
weeks  old,  who  are  also  jaundiced  ;  epidemics  of  such  cases  have  been 
described  by  Winckel  and  Bigelow  as  occurring  in  lying-in  hospitals  (p.  31). 
Two  fatal  cases,  in  which  hasmoglobinuria  was  present  in  infants  5  months 
and  8  months  old  respectively,  have  been  described  by  Hirschsprung.  In 
both  cases  the  symptoms  supervened  suddenly  ;  there  was  cyanosis,  dark 
albuminous  urine  and  feverishness  ;  in  one  of  the  cases  there  was  dyspnoea 
(uriEmic)  and  tetany  of  the  hands  and  feet.  The  post-mortem  showed  that 
all  the  organs  were  of  a  dirty  brown  colour,  and  the  blood  in  the  body  had 
undergone  a  remarkable  change.  Similar  cases  have  occurred  from 
poisonous  doses  of  chlorate  of  potash,  but  neither  of  these  cases  had  been 
taking  this  salt, 

Htematuria  occurs  in  rare  cases  in  wasted  infants  and  young  children 
from  thrombosis  of  one  of  the  renal  veins,  a  consequent  ha^morrhagic  infil- 
tration of  the  kidney  taking  place. 

We  should  say  the  commonest  cause  of  hsematuria  in  infants  and 
children  under  2  years  of  age  is  infantile  scurvy  (p.  207).  In  some  cases 
hcematuria  is  the  first  symptom  ;  usually  spongy  gums  are  present,  but 
periosteal  tenderness  may  be  absent.  Hematuria  may  succeed  the  tender- 
ness and  immobility  of  the  limbs.  The  infant'  is  generally  pallid  and  is  more 
or  less  markedly  rickety.  The  nurse  probably  notices  that  the  urine  stams 
the  napkin,  it  may  be  a  bright  red,  or  in  milder  cases  a  yellowish-red  colour. 
If  the  urine  is  passed  into  a  vessel  a  red  sediment  of  blood  corpuscles  settles 
to  the  bottom,  leaving  the  fluid  portion  tolerably  clear,  but  if  much  blood  is 
present  the  supernatant  liquid  is  bright  red.  We  can  call  to  mind  several 
instances  where  infants  suffering  from  hcCmaturia  from  this  cause  were 
sounded  for  stone  ;  it  is  needless  to  say  that  no  stone  was  found,  and  they 
quickly  got  well  when  their  diet  was  changed.  It  is  uncertain  whether  the 
blood  oozes  from  the  kidneys  or  bladder.  In  these  cases  there  is  no 
nephritis,  only  a  passive  oozing  of  blood. 
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Haematuria  may  be  the  first  symptom  of  bsemopbilia,  and  in  any  case 
where  the  diagnosis  is  doubtful  the  family  history  should  be  inquired  into 
for  similar  cases.  Haematuria  is  often  associated  with  purpura,  and  may 
occur  in  acute  cases  of  variola,  diphtheria,  or  typhus,  resulting  from  the  rapid 
blood  change  which  takes  place  in  these  diseases. 

Haematuria  may  be  present  in  acute  nephritis  ;  in  this  case  the  urine  is 
usually  of  a  smoky  tint,  or  more  the  colour  of  porter,  but  in  some  cases  the 
colour  may  be  bright  red  from  the  large  amount  of  blood  which  it  contains. 
We  have  seen  hsemorrhagic  nephritis  following  scarlet  fever,  diphtheria,  and 
pneumonia.  A  microscopical  examination  of  the  deposit  which  falls  to  the 
bottom  of  the  glass  after  the  urine  has  stood  for  a  while  will  show  blood  and 
epithelial  casts  in  cases  of  nephritis.  Blood  in  the  urine  also  occurs  in  cases 
of  renal  or  vesical  calculus,  more  rarely  in  tuberculous  kidney,  sarcoma  of  the 
kidney,  and  vascular  growths  in  the  urethra  or  bladder. 

Poisoning  by  chlorate  of  potash,  cantharides,  or  turpentine  as  a  cause  of 
haematuria  must  not  be  forgotten. 

Intermittent  Hsemog-lobinuria  occurs  in  children  as  in  adults,  but  it  is 
a  comparatively  rare  disease. 

Treatment. — The  treatment  necessarily  depends  upon  the  cause,  and  the 
history  of  the  case,  and  other  symptoms  apart  from  hccmaturia,  must  be  care- 
fully considered.  It  is  important  to  exclude  stone  in  the  bladder  as  the 
cause  of  haematuria,  and  in  all  cases  where  the  cause  of  the  blood  in  the 
urine  is  doubtful  it  is  wise  to  explore  the  bladder  with  a  sound.  Hematuria 
may  be  the  only  symptom  of  the  presence  of  a  stone.  In  hjematuria  depend- 
mg  upon  an  impoverished  condition  of  blood  the  most  important  part  of  the 
treatment  consists  in  improving  the  condition  of  the  general  health.  Meat 
juice,  orange  or  lemon  juice,  with  dialysed  iron  or  the  perchloride,  may  be 
given.  Styptics  may  also  be  given,  though  we  have  frequently  been  dis- 
appointed with  their  action.  Of  these  ex.  hamamelis  hq.  (U.S. P.),  in  5-15 
mmim  doses,  may  be  given  every  four  hours,  and  continued  for  some  days. 
Gallic  acid  \-2  grs.,  with  aromatic  sulphuric  acid,  is  sometimes  efficacious 
where  hamamelis  fails.  Spirits  of  turpentine  ^-3  minims  in  mucilage,  or 
liquid  extract  of  ergot  2-10  minims,  may  be  tried. 

Pyuria.— Pus  present  in  the  urine  may  come  from  any  part  of  the 
urinary  tract  or  from  an  appendicular,  perinephritic,  or  spinal  abscess  open- 
ing into  the  bladder  or  urinary  tract.  The  most  common  causes  are  pyelitis, 
tuberculous  kidney,  calculus,  and  cystitis. 

Cystinuria.— Occasionally  cystin  may  be  found  in  considerable  quanti- 
ties^ Ihe  urine  is  opalescent  when  passed,  and  on  examining  the  deposit 
with  a  low  power  after  standing  crystals  of  cystin  will  be  seen.  In  a  case  of 
our  own,  a  girl  of  9  years,  attacks  of  '  recurrent'  vomiting  were  followed  by 
tiie  appearance  of  cystin  in  the  urine. 

nr  ,f  *n  apparently  Healthy  Children.— Albumen  in  more 

vount  Z^T^^'i  T""^  '''^"^  ^  considerable  number  of  children  and 
fnToL  f  ^^^^  symptoms  of  renal  disease  and  who  are 

requencv  w  t^^^       V'".'  '^Tu  considered  ill  by  their  friends.  The 

Sremlvrs  irn  ^  albuminuria  is  found  during  early  life  has  been 

WestrfiV/'r         ^-  ^T"'  Thus,  Ward  (quoted  by  Dr.  S. 

west)  found  on  examining  the  urine  of  126  children  attending  Dr.  Garrod's 
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out-patients  at  Great  Ormond  Street,  that  in  one-fourth  (24-6  per  cent.)  of  the 
cases  was  more  or  less  albumen  ;  but  in  only  7-5  per  cent,  was  the  amount 
appreciable.  The  test  used  was  boiling  and  the  addition  of  acetic  acid. 
Dr.  Clement  Dukes,  as  the  result  of  his  experience,  concludes  that  at  least 
22  per  cent,  of  schoolboys  (10-18  years)  have  albuminuria.  Probably  every 
physician  who  methodically  examines  the  urine  of  his  patients  will  have 
been  struck  with  the  frequency  with  which  he  gets  a  cloudiness  on  boiling 
which  does  not  disappear  on  adding  acetic  acid  ;  and  this  in  patients  or 
proposers  for  insurance  who  have  no  symptoms  of  Bright's  disease.  This  is 
especially  true  in  boys  and  girls  of  school  age.  It  is  not  necessary  for  us  here 
to  discuss  the  significance  of  mere  traces  of  albumen,  or  to  decide  the  some- 
what difficult  question  as  to  whether  the  opalescence  is  due  to  serum 
albumen,  nucleo-albumin,  globulen,  or  some  other  proteid,  though  it  is 
doubtless  wise  in  those  cases  in  which  traces  only  are  found  to  examine,  if 
possible,  other  specimens  passed  at  different  times  of  the  day  and  on 
different  dates.  The  cases  which  are  most  perplexing  and  difficult  are  those 
in  which  considerable  quantities  of  albumen  are  found  in  some  specimens, 
and  no  albumen  or  only  traces  in  others.  Such  cases  have  been  described 
as. 'cyclic'  or  'intermittent'  albuminuria.  They  occur  by  no  means  infre- 
quently in  boys  and  girls  from  8-16  years,  and  are  quite  as  common  in  our 
experience  in  girls  as  in  boys.  The  urine  passed  on  or  before  rising  in  the 
morning  is  free  from  albumen,  or  nearly  so,  while  specimens  passed  after 
breakfast  or  midday  give  perhaps  a  thick  cloud  on  boiling,  or  it  may  be 
sufificient  to  deposit  on  standing  ^  to  5  of  its  volume  of  precipitated  albumen. 
The  amount  varies  during  the  day,  and  is  again  absent  after  a  night's  rest. 
The  urine  is  usually  of  high  specific  gravity,  1025  to  1030,  both  when 
albuminous  and  also  when  free  from  albumen.  No  blood  or  casts  are 
detected  on  microscopical  examination.  There  is  no  pufifiness  nor  oedema, 
and  no  cardiac  hypertrophy.  The  patient  appears  quite  well,  and  wonders 
why  he  is  physicked,  dieted,  or  put  to  bed.  The  albumen  disappears  when 
the  patient  is  kept  in  bed  on  a  fluid  diet,  but  probably  appears  again  when 
he  gets  up  and  about  and  goes  back  on  ordinary  diet.  Dr.  C.  Dukes  has 
described  a  similar  class  of  case,  but  calHng  special  attention  to  the  fact  that 
the  intermittent  albuminuria  is  very  frequendy  associated  with  frontal 
headache,  high  tension  pulse,  and  a  tendency  to  faint.  We  can  certainly 
confirm  his  observations  from  our  experience. 

In  connection  with  these  cases  we  must  bear  in  mind  that  intermittent 
albuminuria  is  common  in  children  recovering  from  scarlatinal  nephritis  and 
also  diphtheria.  We  have  often  noticed  in  our  fever  ward  that  in  children 
who  have  had  oedema  and  albuminous  urine  and  apparently  recovered,  the 
albumen  has  disappeared  while  they  were  kept  in  bed  on  a  milk  diet,  but 
reappeared  when  they  were  allowed  to  get  up  and  go  about  the  ward.  We 
have  several  times  discovered  'intermittent'  albuminuriain  children  in  families 
where  one  or  more  members  have  died  young  of  Bright's  disease.  In  all 
forms  of  Bright's  disease  the  urine  is  apt  to  contain  less  albumen  when  the 
patient  remains  in  bed  than  when  he  is  up. 

What  is  the  prognosis  in  these  cases  of  albuminuria  without  definite 
symptoms  of  ill-health  In  the  majority  of  instances  they  improve,  and 
finally  the  albumen  disappears  in  the  course  of  months  and  years.  In 
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another  class,  the  patient  remains  for  years  in  statu  quo  ;  one  of  our  cases 
has  been  more  or  less  under  observation  for  ten  years,  and  is  now  18  years 
of  ao-e,  and  still  has  albumen  in  his  urine.  In  a  third  case,  after  a  while 
definite  symptoms  of  Bright's  disease,  such  as  puffiness  of  the  face  and 
oedema,  develop.    This  has  been  so  in  one  or  two  cases  which  we  know  of. 

The'  prognosis,  in  any  case,  will  be  more  serious  in  those  patients  who 
have  at  one  time  suffered  from  nephritis,  and  in  those  with  a  family  history 
of  Bright's  disease. 

The  treatment  of  these  cases  presents  the  difficulty  that  the  patients  are 
not  ill  that  the  course  is  chronic,  and  the  friends  are  apt  to  think  that  an 
unnecessary  fuss  is  being  made.  It  is  clear  in  such  cases,  however,  that  a 
guarded  prognosis  must  be  given,  and  every  care  taken,  especially  during 
the  winter  months,  to  guard  against  exposure  to  cold.  Where  there  is 
evidence  of  the  uric  acid  diathesis,  alkalies,  such  as  the  effervescing  citrate 
of  potash,  or  phosphate  of  soda,  should  be  given  with  an  occasional  dose  of 
calomel.  If  there  is  any  history  of  Bright's  disease  in  the  family,  it  is  well, 
if  possible,  for  the  patient  to  winter  abroad  or  in  the  south-west  of  England. 
Butcher's  meat,  in  all  its  forms,  should  be  interdicted,  for  a  while  at  least. 

Diseases  of  the  Kidney 

Cong-enltal  Anomalies  of  the  Kidney. — The  principal  malformations 
of  the  kidneys  found  post  inortcin  are  :  ( i )  absence,  or  only  a  trace,  of  one 
kidney,  with  hypertrophy  of  the  other  ;  (2)  '  horse-shoe '  kidney,  in  which  the 
two  kidneys  are  united  by  a  bridge  of  kidney  tissue,  giving  the  organs  a  horse- 
shoe shape.  The  kidney  is  placed  with  its  convexity  downwai-ds,  the  ureters 
passing  down  behind  the  bridge.  (3)  The  kidneys  are  frequently  found 
lobulated^  the  surface  being  deeply  fissured,  or  divided  into  'lobules'  as  in 
the  foetal  state.    (4)  Movable  kidney. 

These  abnormalities,  though  of  extreme  importance  in  reference  to  opera- 
tions on  the  kidneys  and  the  diagnosis  of  abdominal  tumours,  need  not  be 
further  referred  to  here.  Obliteration  of  one  ureter,  partial  or  complete,  may 
give  rise  to  hydro-nephrosis  and  rec^uire  opemtion,  as  in  a  case  reported  by 
Tuckwell  and  Symonds  of  Oxford.'  Incontinence  of  urine  from  an  abnormal 
opening  of  the  ureter  just  in  front  of  the  meatus  urinarius  has  also  been 
met  with.^ 

Displaced  or  Movable  Kidney. — Movable  kidneys,'  though  quite 
common  in  adults,  especially  in  women,  are  not  often  discovered  in  infants 
and  children.  We  have  known  several  instances,  but  have  not  seen  a  well- 
marked  z2.%t.post  mortem.  Comby  reports  eighteen  cases  coming  under  his 
notice  ;  sixteen  were  in  girls  and  two  in  boys.  It  is  probable  that  this  condi- 
tion in  children  is  usually  congenital,  the  attachment  of  the  kidney  is  longer 
and  looser  than  usual,  and  it  is  surrounded  by  peritoneum  and  attached  by  a 
mesentery. 

The  right  kidney  is  affected  in  the  vast  majority  of  cases.  In  fourteen 
of  Comby's  cases  the  movable  kidney  was  associated  with  dyspepsia  and 
dilatation  of  the  stomach  ;  this  association  of  movable  kidney  and  dyspepsia 

1  Brit.  Med.  Journ.  November  17,  1883. 
^  Archives  of  Pcediairics ,  November  1894. 
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is  common  at  all  ages,  and  probably  depends  upon  the  close  connection 
between  the  renal  and  solar  plexuses.  The  same  author  speaks  of  parox- 
ysn-ial  pains  in  some  cases,  apparently  from  the  kidney  becoming  twisted 
and  the  ureter  occluded.  In  the  majority  of  cases  no  symptoms  are  appa- 
rently produced,  and  the  movable  kidney  is  discovered  by  accident.  In 
palpating  the  kidney,  the  left  hand  should  be  placed  in  the  lumbar  region 
behind,  while  the  right  is  pressed  backwards  from  the  front,  an  attempt 
being  made  to  seize  the  kidney  between  the  two  hands  ;  its  mobility  can  thus 
be  tested.  In  some  cases  the  kidney  can  be  pushed  upwards  under  the  liver 
or  downwards  to  the  brim  of  the  pelvis.  A  severe  case  might  justify 
operation,  otherwise  the  treatment  is  palliative. 

Tumours  of  the  Kidneys. — Swellings  occurring  in  the  region  of  one 
of  the  kidneys  may  be  due  to  one  of  the  following  causes  : 

(i)  New  growth.  (2)  Tuberculous  or  other  abscess  in  the  kidney. 
(3)  Hydro-nephrosis.    (4)  Perinephritic  abscess. 

(i)  Renal  Wew  Growths. — Two  forms  of  renal  growth  appear  to  be 
met  with.  The  one  is  a  primary  growth  in  the  adrenal  body,  the  other  is 
an  adeno-sarcoma,  taking  origin  in  the  Wolffian  body,  and  lying  at  first  in 
the  hilum  of  the  kidney.  By  its  growth  it  presses  into  and  spreads  out  or 
displaces  the  kidney  rather  than  infiltrates  it. 

The  structure  of  these  growths  consists  of  a  series  of  tubes,  with  an 
epithelial  lining  and  a  connective-tissue  stroma,  which  may  also  contain  car- 
tilage and  muscle  elements  from  inclusion  in  course  of  the  tumour  growth. 
Metastasis  occasionally  occurs,  both  by  the  blood  and  more  rarely  by  the 
lymph  stream,  A  few  instances  of  symmetrical  growth  involving  both  kid- 
neys are  on  record.  The  epithelial  lining  of  the  branched  and  convoluted 
tubules  derived  from  the  Wolffian  body  has  been  seen  in  section,  and 
probably  given  rise  to  the  belief  that  some  of  these  growths  are  carcinomata. 
\Vide  Strong,  '  Archives  of  Pediatrics,'  May  1903.) 

In  the  minority  of  cases  the  new  growth  appears  to  begin  in  the  kidney 
itself — at  least  no  trace  of  the  kidney  can  be  found /cj'/  mortem^  but  traces 
of  kidney  structure  may  be  found  scattered  through  the  tumour  on  micro- 
scopical examination. 

Renal  sarcomata  are  usually  soft  in  consistence,  resembling  brain  sub- 
stance, and  frequently  contain  masses  of  blood  clot  and  altered  blood  in 
consequence  of  haemorrhages  which  take  place  into  their  substance.  They 
often  attain  to  great  size,  weighing  many  pounds,  and  by  their  enlargement 
displace  the  other  organs  of  the  abdominal  cavity.  The  liver  or  spleen  is 
pushed  upwards,  the  small  intestines  are  pushed  on  one  side  or  backwards  ; 
the  large  intestine,  where  it  crosses  the  tumour,  is  compressed  against  the 
abdominal  wall  (see  figs.  150,  151).  The  tumour  may  set  up  a  certain  amount 
of  chronic  peritonitis  and  contract  adhesions  to  the  intestines  and  other 
viscera. 

Renal  sarcomata  occur  most  commonly  in  children  under  3  years  ;  of 
fifty  cases  collected  by  Seibert,  forty  occurred  during  the  first  five  j^ears  of 
life,  twelve  being  in  infants  under  a  year  old.  In  a  case  recorded  by 
A.  Jacobi  a  sarcoma  was  present  in  the  kidney  of  a  foetus  born  dead,  and 
other  cases  (Sir  William  Roberts  and  Lloyd  Roberts)  have  been  recorded  in 
which  the  tumours  were  present  at  birth. 
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F.  T.  Paul,'  of  Liverpool,  says,  'The  chief  characteristics  of  congenital 
renal  sarcomata  are  these  : 

'(i)  They  show  themselves  during  the  first  five  years  of  life,  and  are 
probably  invariably  of  congenital  origin. 

<■  (2)  They  are  primarily  extra-renal  though  usually  intracapsular.' 

He  points  out  that  they  may  be  bilateral,  that  they  cause  death  by  ex- 
haustion or  pressure  rather  than  by  urinary  lesions,  that  metastatic  growths 
only  occasionally  occur,  but  all  forms 
of  growth  tend  to  recur  after  removal. 
The  tumours  frequently  contain  striped 
muscle,  embryonic  renal  tissue,  and 
various  forms  of  adult  connective 
tissue.  The  complexity  of  the  struc- 
ture of  these  gi'owths  is  to  be  explained 
by  the  inclusion  within  the  capsule 
which  forms  round  the  embryonic  kid- 
ney of  elements  of  other  neighbouring 
tissues.  Mr.  Paul  describes  growths 
of  the  '  simple  connective  tissue  type,' 
of  the  '  complex  connective  tissue 
type,'  and  of  the  '  renal  adenoma  type.' 

Kelynack  ('  Renal  Growths ')  says 
over  52  per  cent,  of  malignant  growths 
occurring  at  all  ages  were  met  with 
below  10  years,  and  that  most,  if  not 
all,  of  these  were  sarcomatous. 

Symptoms  and  Course. — In  the 
majority  of  cases  enlargement  of  the 
abdomen  due  to  the  new  growth  en- 
croaching on  the  other  abdominal 
organs  is  the  first  symptom  to  call  the 
attention  of  the  friends  to  the  case. 
In  the  minority  of  cases  (one-fifth, 
Seibert)  htematuria  is  the  first  sym- 
ptom, occurring  at  a  variable  period 
before  the  discovery  of  a  tumour.  The 
swelling  is  first  noticed  occupying  the 
right  or  left  lumbar  region,  between  the 
ribs  and  the  crest  of  the  ilium  ;  it  has  a 
rounded  oudine,  which  can  be  traced 
downwards,  but  not  into  the  pelvis, 
and  upwards  behind  the  liver  or  spleen. 

from  the  liver  or  spleen.  It  moves  less  freely  with  respiratory  movements 
than  an  hepatic  or  splenic  tumour  does.  Percussion  shows  that  the  large 
bowel  hes  across  superficially  to  it,  but  if  the  tumour  is  large  the  colon  may 
be  compressed  and  no  tympanitic  note  will  then  be  detected.  The  swelling 
has  a  soft  semi-fluctuating  feel,  and  on  exploration  with  a  subcutaneous 


Fig.  150.— Malignant  Tumour  of  Kidney  in  a 
gu-1  of  9  years.    (Dr.  Hutton's  case.) 

By  palpation  it  can  be  separated 


1  Liverpool  Med.-Chir.  Jonr.  January  1894. 
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syringe  pure  blood  is  withdrawn.  During  the  early  stages  the  patient 
appears  perfectly  well,  is  well  nourished,  complains  of  no  pain,  and  there 
IS  no  tenderness  on  handling  the  tumour.  Exceptionally  pain  is  complained 
of;  in  some  cases  it  is  acute  and  due  to  accompanying  peritonitis.  In 
Seibert's  collection  of  fifty  cases  ha^maturia  was  present  in  nineteen  at  some 
time  or  other  during  the  course.  Vomiting  is  an  occasional  symptom. 
As  the  tumour  increases  in  size  it  distends  the  abdominal  walls,  the  skin 
becomes  smooth  and  shiny,  and  is  marked  with  large  dilated  veins.  'J'he 
tumour  pushes  up  the  diaphragm,  passes  perhaps  beyond  the  middle  line 
in  front,  and  extends  backward  to  the  spine  behind,  sometimes,  as  in  the 
case  fig.  150,  forming  an  enormous  abdominal  tumour.  The  liver  and  spleen 
are  frequently  enlarged  ;  'the  patient  gradually  emaciates  and  has  a  cachectic 
appearance  ;  perhaps  the  lower  limbs  become  oedematous  from  pressure 


Fig.  151. — Congenital  Renal  Sarcoma  ;  from  a  photograph. 
(F.  T.  Paul.) 

on  the  vena  cava,  and  death  comes  after  many  weeks  of  lingering  misery. 
Constipation  is  often  present  from  pressure  on  the  colon. 

Diagnosis. — A  sarcomatous  enlargement  of  the  kidney  may  be  possibly 
mistaken  for  a  hydro-nephrosis,  abscess  of  the  kidney,  perinephritic,  or  spinal 
or  other  abscess.  It  is  less  likely  to  be  mistaken  for  a  tumour  of  the  liver 
or  spleen.  A  renal  tumour  may  be  distinguished  from  an  hepatic  or  splenic 
tumourhy  the  fact  that  it  moves  less  with  respiration,  and  the  colon  traverses 
its  anterior  surface,  and  moreover  the  edge  of  the  liver  and  spleen  may  usually 
be  felt.  A  congeiiital  JLydro-iicphrosis.,  in  which  the  obstruction  in  the  ureter 
is  complete,  may  cause  some  difficulty  in  diagnosis  ;  there  would  be,  how- 
ever, in  a  swelling  of  any  size,  fluctuation  transmitted  from  the  abdomen  to 
the  flank  in  a  hydro-nephrosis.  An  abscess  in,  or  tuberculous  enlargement 
of,  the  kidney  is  rare  without  a  history  of  pain  and  tenderness  in  the  lumbar 
region,  and  without  pus  in  the  urine.  It  is,  however,  possible  that  these 
may  be  absent,  and  then  the  rapid  growth  in  the  case  of  a  sarcomatous 
kidney  would  in  time  decide  the  diagnosis.  But  a  difficulty  could  rarely 
occur.  •  .  ■ 
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Prognosis. — This  is  necessarily  grave  ;  though  such  tumours  are  chronic 
in  their  course  and  the  patient  may  Hve  for  many  months  or  even  a  year 
after  the  discovery  of  the  tumour. 

Treatment. — As  far  as  we  know,  no  drug  influences  the  progress  of  the 
growth.  Removal  of  a  sarcomatous  kidney  is  usually  followed  so  rapidly  by 
recurrence  that  this,  the  only  possible,  treatment  is,  though  justifiable  when 
the  tumour  is  recognised  in  an  early  stage,  not  very  hopeful.  Abbe  and 
others  have  had  a  few  successful  cases. 

Tuberculous  Kidney. — ^Tuberculosis  of  the  kidney  is  very  commonly 
met  with  in  children  as  part  of  a  general  tuberculosis.  Thus  of  no  fatal 
cases  of  tuberculosis  in  the  Children's  Hospital  in  the  years  1881-1885  in- 
clusive, in  forty-six  there  was  evidence  of  tubercle  in  the  kidneys  in  larger 
or  smaller  amount.  Most  frequently  the  lesions  are  simply  scattered  grey 
tubercles  in  the  substance  or  on  the  cortex  of  the  organ  :  this  was  the  case 
in  thirty-nine  instances. 

Much  more  rarely  large  masses  of  tuberculous  material  are  found,  or 
occasionally  extensive  destruction  of  the  papillae  and  ulceration  of  the  pelvis, 
and  sometimes  of  the  ureter.  Occasionally  calculi  are  found  co-existing  with 
tuberculous  lesions. 

It  is  rare  in  our  experience  to  find  children  suffering  from  tuberculous 
kidney  apart  from  a  general  tuberculosis  ;  less  than  half  a  dozen  such  cases 
were  admitted  to  the  hospital  in  the  five  years  above  mentioned,  and  genito- 
urinary tuberculosis— i.e.  lesions  affecting  the  kidneys,  bladder,  testes,  pros- 
tate, vesiculce  seminales— is  not  nearly  so  common  as  in  adult  life,  though 
the  bladder  is  not  rarely  involved.  When  the  tuberculous  lesions  of  the 
kidney  are  only  part  of  a  general  tuberculosis,  life  is  usually  destroyed  before 
the  kidney  affection  is  very  far  advanced  ;  but  where  the  disease  is  limited 
to  the  urmary  tract  the  whole  of  one  kidney  may  be  destroyed  and  converted 
mto  a  mere  sac  with  hardly  a  trace  of  secreting  structure  left  Very  com- 
monly both  kidneys  are  affected  together,  but  in  a  considerable  proportion 
of  cases  one  organ  alone  is  attacked,  and  under  such  circumstances  life  may 
be  prolonged,  or  even  recovery  may  take  place,  the  damaged  kidney  shrinking 
and  ceasing  to  cause  irritation  ;  the  whole  of  the  work  then  devolves  upon 
Its  fellow.  All  stages  of  disease,  from  the  presence  of  a  few  tubercles  to  that 
ot  cheesy  masses,  and  on  to  complete  disorganisation,  may  be  found  Peri- 
nephritic  abscesses  develop  in  some  cases. 

5y/«/^;«..-When  the  kidneys  are  the  seat  of  miliary  tuberculosis  there 
are  usually  no  symptoms  whatever  pointing  to  disease  of  those  organs  •  thus 
mint"'"''".'  T''  ^""""^  of  disease,  in  only  one  was  there  even  albu! 

n  muria,  and  that  to  a  very  slight  degree.    When,  however,  tuberculous 

be  f'ln'd    buTS"  "T-  P"^'  «f  albumen  ma" 

c'ses  o?  'tnl"  f  '^"Y-^''^"''  '\  "^^'^  h^"^^t""a  existed  in  the  forty-six 
cases  of  tuberculous  kidney  we  have  examined  was  one  in  which  calrnli 
co-existed  with  the  tubercle,  and  undoubtedly  the  presence  of  blood  t  tl 
urine  points  to  calculi  rather  than  to  renal  tuberculosis 

disearrAt"'^'';"''!'''^  only  prominent  symptoms  when  there  is  extensive 
disease  and  the  pelvis  becomes  distended  with  pus  and  tuberculous      w  1 

'^^^:XZr'''^T  enlarge'mentTiJtont""; 
stages  of  the  disease  that  any  palpable  enlargement  of  the  kidney  takes  placl 
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Frequent  micturition  is  rather  a  symptom  of  tuberculous  cystitis  than  of 
renal  disease,  and  where  it  exists  with  evidence  of  tuberculosis  of  the  kidney, 
especially  if  there  are  tenderness  of  the  bladder  and  much  pain  on  sounding 
or  passing  a  catheter,  it  is  tolerably  certain  that  the  bladder  is  affected  as 
well  as  the  kidney. 

The  presence  of  tubercle  bacilli  in  the  urine  would,  of  course,  indicate 
urinary  tuberculosis,  though  without  other  evidence  it  would  not  show 
whether  the  disease  was  renal  or  not  ;  unfortunately  in  most  cases  of  renal 
tuberculosis  the  bacilli  are  not  to  be  found  until  the  disease  is  far  advanced. 

When  one  kidney  alone  is  affected  and  the  ureter  becomes  blocked  with 
caseous  material  or  granulations,  pyo-nephrosis  may  develop  and  form  a 
large  abdominal  tumour  in  which  fluctuation  may  be  detected  :  in  such 
cases  more  or  less  fever  will  also  be  present  and  the  diagnosis  will  be  easy. 
It  is  in  the  early  stages  that  a  doubt  arises.  If  there  is  a  tuberculous 
history  or  evidence  of  tubercle  elsewhere,  if  the  trouble  is  of  only  a  few 
months'  duration  and  there  is  pus,  but  little  or  no  blood  in  the  urine, 
and  if  there  is  a  gradual  failure  of  health,  the  disease  is  probably  renal 
tuberculosis. 

Treatment. — In  cases  of  miliary  tubercle  nothing,  of  course,  can  be  done 
for  the  renal  affection.  Where  pyelitis  exists  medicine  can  do  something  : 
the  urine  should  be  kept  unirritating  by  the  use  of  diluents  and  boric  acid 
(two-  or  three-grain  doses  in  half  an  ounce  of  peppermint  water)  ;  alkalies  such 
as  carbonate  of  potash  or  liquor  potassse,  or  the  citrate  of  potash  with  hyo- 
scyamus,  will  also  be  found  useful.  If  there  are  lumbar  pain  and  tenderness,  with 
palpable  enlargement  of  the  kidney,  and  the  syniptoms  do  not  subside  under 
medicinal  treatment,  nephrotomy  by  the  lumbar  incision  should  be  performed 
and  the  kidney  drained.  If  on  exploration  the  kidney  is  found  entirely  dis- 
organised, and  there  is  evidence  from  the  amount  and  quality  of  the  urine  that 
the  other  kidney  is  sound  and  efficient,  a  trial  should  be  given  to  simple  drain- 
age ;  but,  should  the  discharge  not  decrease,  and  should  the  health  be  failing, 
removal  of  the  affected  kidney  is  called  for.  This,  however,  clearly  can  only 
be  justifiable  if  the  other  organ  is  working  well,  and  if  the  bladder  and 
viscera  are  affected  nephrectomy  would  be  probably  useless.  If  removal  of 
the  kidney  is  decided  upon,  it  should  be  done  before  the  health  is  too  much 
broken  down,  and  the  lumbar  operation  should  be  the  one  selected.  We  have 
only  once  met  with  a  case  iii  a  child  calling  for  either  nephrotomy  or  nephrec- 
tomy, so  that  we  do  not  think  suitable  cases  can  be  common. 

Hydro-nephrosis  is  not  very  rarely  met  with  in  children,  and  may  be 
congenital  or  the  result  of  partial  blocking  of  the  ureter  by  a  calculus  or 
cicatrix.  Complete  obstruction  of  the  ureter  appears  to  lead  usually  to 
atrophy  of  the  kidney  rather  than  to  hydro-nephrosis. 

The  dilated  kidney  forms  a  tumour  which  has  characters  like  those  of 
the  solid  renal  growths,  except  that  fluctuation  may  be  felt  in  it.  The  history 
is,  however,  often  of  longer  duration  than  is  the  case  in  solid  tumours,  which 
usually  prove  fatal  in  less  than  eighteen  months.  Occasionally  the  fluid  of  a 
hydro-nephrosis  is  discharged  by  the  ureter,  in  which  case  the  swelling  will, 
of  course,  vary  in  size. 

7>^a/w^«/.— Hydro-nephrosis  should  be  treated  by  incision,  which  is  best 
performed  in  the  lumbar  region.    The  fluid  which  escapes  has  usually  the 
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characters  of  clear  dilute  urine.  The  kidney  should  be  drained  for  some  time, 
and  only  after  failure  of  this  treatment  should  nephrectomy  be  thought  of. 

Renal  Calculu*. — Stone  in  the  kidney  is,  like  stone  in  the  bladder,  a  dis- 
ease much  more  commonly  met  with  in  some  localities  than  in  others  ;  it  is, 
however,  apparently  relatively  rare  in  children,  and  when  it  does  occur  it  is 
seldom  that  tlie  "symptoms  are  as  severe  or  characteristic  as  they  are  in  the 
case  of  adults.  It  appears  that  the  majority  of  calculi  formed  in  the  kidney  in 
children  pas^dm^i  to  the  bladder  wrthout  giving  rise  to  any  severe  symptoms 
of  renal  colic.  Should,  however,  a  stone  form  in  the  kidney  and  be  retained 
.  there,  it  may  give  rise  to  pain,  local  and  radiating,  pyuria,  frequent  mictu- 
rition, tenderness  on  pressure  over  the  kidney,  with  rigidity  of  the  lumbar 
muscles,  retraction  of  the  testis,  vomiting,  and  above  all  to  hrematuria  :  this 
last  is  the  most  characteristic  symptom  of  calculus,  and  in  the  absence  of 
nephritis  renal  hiematuria  is  probably  due  to  calculus,  though  occasionally 
intermittent  hasmaturia  is  met  with  without  there  being  any  proof  of 
the  presence  of  a  stone.  We  have  only  on  two  or  three  occasions  had 
to  perform  nephro-lithotomy  in  children.  They  recovered  satisfactorily  from 
the  operation. 

In  a  few  cases,  if  the  disease  goes  on,  pyo-nephrosis  may  be  set  up,  and 
the  kidney  will  then  form  a  tumour  perceptible  to  the  touch. 

7>m/;«(?«/.— Should  medicinal  treatment,  which  is  the  same  as  that  for 
tuberculous  nephritis,  fail  to  give  relief,  the  kidney  should  be  exposed  by  the 
lumbar  incision  and  explored  by  puncture  with  a  needle  ;  if  the  calculus  is 
struck,  a  director  is  passed  along  the  needle,  and  the  kidney  opened  along 
its  convex  surface  and  the  calculus  removed.  If  the  needle  fails  to  find  the 
stone,  the  kidney  should  be  carefully  explored  with  the  finger,  both  by 
palpation  upon  the  surface  and  subsequently  by  opening  the  pelvis  and 
examination  with  the  finger  and  with  sounds.  Any  calculus  found  should 
be  removed  and  a  drainage  tube  passed  up  to  the  surface  of  the  kidney. 
The  wound  is  then  treated  on  ordinary  principles,  the  tube  being 
gradually  shortened.  If  the  kidney  is  healthy  and  the  ureter  patent, 
the  wound  will  probably  speedily  close  entirely  ;  if,  however,  the  ureter 
is  blocked,  or  there  is  much  destruction  of  the  kidney,  discharge  may  go 
on  mdefinitely,  and  it  may  be  necessary  to  remove  the  organ  in  order  to 
obtam  healing  of  the  wound.  Before  nephrectomy  is  thought  of,  however, 
care  must  be  taken  to  ascertain  that  the  other  kidney  is  capable  of  doing 
sufficient  work.  For  further  particulars  we  must  refer  to  the  works  of  Morris, 
v""^^'  Newman  ;  also  to  papers  by  one  of  the  present  writers  in 
the  Medical  Chronicle '  for  1886-7-9-94. 

Acute  Pyelitis  is  not  a  common  disease  in  infants  or  children  We 
have,  however,  seen  several  cases  of  acute  illness  in  infants  or  young  children 
accompanied  by  a  high  temperature  of  an  intermittent  type,  and  after  the 
attack  has  lasted  several  days  it  has  been  noted  that  the  urine  contains 
excessive  quantities  of  mucus  or  muco-pus  ;  the  nurse  having  called  attention 
s?JnL  ^  something  unusual  in  the  way  in  which  the  urine 

Q  month,    n  P  ^'  J-  ^  ^^^^  in  an  infant  of 

o  mnnS       A  '^^^'^'^^  t^'*^^  ^"^h  ^ases  in  infants  of  8  months 

?an  hieh 'an^H  respectively.    The  temperature  in  one  of  his  cases 

ran  high,  and  there  were  distinct '  chills '  in  which  the  infant  became  blue 
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In  these  cases  we  must  bear  in  mind  that  the  temperature  may  run  high  for 
some  days  before  any  marked  change  is  noted  in  the  urine.  It  is  important 
in  all  cases  of  unexplained  fever  in  infants  to  procure  and  examine  the  urine. 

In  two  of  our  cases  the  infants  had  been  taking  artificial  foods  for  some 
months,  and  we  were  inclined  to  think  this  was  a  factor  in  the  case. 

In  all  cases  of  acute  pyelitis,  we  should  give  a  whey-milk  mixture, 
citrate  of  potash,  and  orange  juice  freely. 

Acute  WTephritis. — Acute  inflammation  of  the  kidneys  occurs  much  less 
frequently  as  a  primary  than  as  a  secondary  disease.  The  kidneys  are 
fortunately  not  so  prone  to  take  on  inflammation  as  the  lungs,  possibly 
because  they  are  less  exposed  to  cold,  and  they  are  out  of  reach  of  the 
micro-organisms  present  in  the  air. 

Acute  nephritis  does,  however,  occur  as  a  primary  disease,  or  at  any  rate 
in  patients  who,  as  far  as  can  be  ascertained,  have  not  suffered  from  any  ante- 
cedent disease,  and  who  were  in  perfect  health  up  to  the  time  of  the  attack. 
Thus  we  find  a  schoolboy,  who  never  had  scarlet  fever  and  has  been  in  good 
health,  have  a  shivering  fit,  an  evening  rise  of  temperature,  followed  by  the 
passage  of  albuminous  and  perhaps  dark  urine,  and  pass  through  the  stages 
of  a  typical  attack  of  acute  nephritis.  In  other  cases  the  onset  is  more 
insidious,  and  the  first  thing  noticed  is  a  pale  and  puffy  face.  But  in  all  cases 
in  which  the  urine  contains  blood  as  well  as  albumen  and  casts,  we  should 
be  suspicious  of  antecedenTscai-let  fever,  though  possibly  a  very  mild  attack. 
In  rare  cases  acute  nephritis  occurs  during  infancy  apparently  as  a  primary 
disease  ;  and  it  is  needless  to  say  that  it  may  be  readily  overlooked,  as  the 
urine  of  infants  is  not  often  examined  unless  special  attention  is  called  to  it 
on  account  of  its  staining  the  napkin.  If  there  is  associated  broncho-pneu- 
monia or  gastro-intestinal  disturbance,  it  is  still  more  likely  to  be  overlooked. 
The  difficulty  of  diagnosis  in  such  cases  is  not  always  overcome  by  ?l  post- 
mortem examination,  inasmuch  as  we  may  find  pale  kidneys  with  more  or 
less  marked  parenchymatous  changes  in  infants  who  have  died  of  enteritis, 
septic  pneumonia,  and  other  acute  diseases.  It  is  by  no  means  easy  always 
to  say,  when  sections  of  kidney  are  e.xamined  microscopically,  whether  such 
changes  as  desquamation  of  the  epithelium  are  pathological  or  accidental, 
or  whether  there  is  slight  proliferation  of  the  epitheHum  or  not. 

Reference  has  already  been  made  to  acute  nephritis  (p.  277)  when  speak- 
ing of  scarlet  fever,  as  acute  nephritis  occurs  more  frequently  during  con- 
valescence from  this  fever  than  after  any  other  disease.  It  is  well  to  bear  m 
mind,  however,  that  nephritis  may  occur  after  some  other  febrile  states,  such 
as  diphtheria,  croupous  pneumonia,  varicella,  typhoid  fever,  vaccmia,  and 
eczema.  These  febrile  conditions  appear  to  give  rise  to  an  irritable  state  of  the 
kidneys  and  render  them  liable  to  take  on  an  acute  inflammatory  state.  It  must 
not  be  forgotten  that  nephritis  may  follow  mild  attacks  of  scariet  fever  ;  the  pri- 
mary fever  may  have  been  overiooked  by  the  friends,  especially  if  the  latter  are 
unobservant  or  ignorant  ;  and  in  any  patient  coming  under  notice  for  the  first 
time,  suffering  from  acute  nephritis,  the  history  of  the  case  should  be  carefully 
inquired  into  and  the  child's  skin  examined  for  any  traces  of  desquamation. 

In  rare  cases  infants  are  born  with  an  acute  nephritis  (see  Case  ot 
Nephritis  in  a  Newly-born  Infant.  '  Reports  of  the  Society  for  the  Study  ot 
Disease  in  Children,'  vol.  i.) 


Acute  Nephritis— Acute  Toxic  Nephritis  6^7 

In  the  following  case  acute  nephritis  supervened  during  an  attack  of 
croupous  pneumonia. 

Croupous  Pneumonia,  Acute  Nepkritis.-G^orgc  H.,  aged  4  years.  March  18  was 
sick  and  feverish ;  admitted  Marcli  20.  There  was  well-marked  dulness  and  bronchial 
breathing  at  the  left  ape.x,  both  in  front  and  behind.  P.  100  ;  R.  60  ;  T.  103°  ;  unne  J^th 
albumen  March  21.— T.  104°,  much  dyspnoea ;  only  8  oz.  of  urine  passed,  which  con- 
tained much  blood  and  albumen.  Vomiting.  T.  104°.  After  this  date  he  miproved  ;  the 
temperature  fell  April  4,  and  recovery  ensued. 

Acute  nephritis  occurring  during  convalescence  from  scarlet  fever,  or  as  a 
primary  disease,  is  usually  an  inflammatory  lesion  of  the  croupous  pneumonia 
type.  There  is  an  inflammatory  engorgement  of  the  blood  vessels  with  fever 
of  an  intermittent  type,  and,  as  a  result,  a  choking  of  the  tubules  by  the 
exudation  of  liquor  sanguinis,  and  usually  of  blood  corpuscles.  As  a  conse- 
quence of  this  the  urine  is  scanty  and  contains  fibrinous  casts,  blood  corpus- 
cles, albumen,  and  much  epithelial  debris.  In  the  less  acute  cases  there  is 
not  sufficient  blood  present  to  discolour  the  urine.  If  the  inflammatory 
condition  fails  to  be  relieved,  secondary  changes  occur,  the  most  important 
of  which  consists  in  a  glomerular  or  periglomerular  nephritis.  The  glomeruli 
become  enlarged  in  consequence  of  a  hyperplasia  of  their  endothelial  nuclei 
(Friedlander),  or  in  other  cases  a  fibro-cellular  growth  takes  place  between 
the  glomerulus  and  the  capsule  of  Bowman  ;  in  either  case  the  result  is  the 
same — namely,  an  obstruction  to  the  flow  of  blood  through  the  glomerulus. 
Changes  in  the  epithelium  also  take  place.  As  these  changes  progress  the 
urine  becomes  more  and  more  scanty,  and  death  takes  place  from  either 
cardiac  failure,  urjemia,  or  some  inflammation  of  a  serous  membrane. 

The  symptoms  and  treatment  have  already  been  discussed  (pp.  277  and 
284),  and  little  need  be  added  here.  It  is  well  to  bear  in  mind  that  cases  of 
very  different  severity  may  be  met  with  :  in  some  cases  the  engorgement  of 
the  kidney  is  extreme,  and  variable  quantities  of  urine  are  passed,  containing 
large  quantities  of  blood  and  albumen.  In  other  cases  there  may  be  marked 
anjemia,  much  general  oedema,  scanty  urine,  with  no  albumen  or  only  a  trace, 
and  we  maybe  left  in  doubt  if  the  case  is  really  one  of  nephritis  or  whether 
the  oedema  is  simply  due  to  a  watery  state  of  the  blood.  This  class  of  case 
is  not  uncommon  in  young  children  under  3  years  who  have  recently 
suffered  from  some  acute  disease,  such  as  acute  diarrhoea  or  pneumonia ;  the 
pallor  and  oedema  present  suggest  acute  nephritis,  but  an  examination  of 
the  urine  possibly  gives  negative  results  as  far  as  albumen  is  concerned. 
In  some  of  these  cases  we  have  failed  to  find  any  evidence  of  nephritis  on 
a  microscopical  examination  of  the  kidneys.  Acute  or  subacute  attacks  of 
nephritis  do,  however,  occur  in  young  children.  The  first  symptom  is  mostly 
oedema  of  the  face,  the  oedema  becoming  general.  It  is  often  associated 
with  broncho-pneumonia,  and  tends  to  a  fatal  issue. 

Septic  irephritis  has  been  also  referred  to  under  the  complications  01 
scarlet  fever  (p.  277).  It  is  well,  however,  to  bear  in  mind  that  such  cases 
occur  after  other  febrile  states.  We  have  seen  a  condition  of  the  kidneys 
answering  this  description  occurring  apparently  primarily,  but  we  have  always 
had  our  suspicions  that  some  cause  must  have  been  overlooked. 

Acute  Toxic  irepbritis,  Parenobymatous  irephritis. — In  diphtheria, 
malignant  endocarditis,  zymotic  diarrhoea,  and  any  disease  in  which  there 
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ptomaine  poisoning,  there  is  albuminuria,  and  certain  changes  in  the  kidney 
are  found  after  death.  This  is  specially  so  in  diphtheria.  We  have  already 
referred  to  the  albuminuria  which  so  frequently  occurs  in  the  course  of  this 
disease,  and  also  to  the  fact  that  in  some  cases,  especially  the  malignant 
ones,  the  urine  becomes  more  and  more  loaded  with  albumen  while  becoming 
more  scanty,  and  complete  anuria  may  take  place  twenty-four  hours  or  forty- 
eight  hours  before  death.  Unlike  scarlatinal  nephritis,  there  is  rarely  oedema, 
muscular  twitchings,  or  uremic  convulsions,  but  coma  usually  precedes  death. 
On  making  a  post-mortem  examination  of  those  dying  from  diphtheria, 
in  most  cases  the  kidneys  will  be  found  to  be  hyperaemic  and  slightly 
enlarged,  the  cortex  being  pale,  the  medullary  portions  congested.  The 
principal  microscopical  changes  occur  in  the  epithelial  cells,  which  are 
swollen  and  granular.  A  few  fibrin  cylinders  and  blood  cylinders  are  some- 
times present.  No  very  marked  changes  sufficient  to  account  for  complete 
anuria  have  been  found  in  the  kidneys  of  those  dying  with  total  suppression 
of  urine.  It  is  possible,  as  has  been  suggested,  that  the  anuria  is  due  to  a 
peripheral  neuritis  of  the  abdominal  sympathetic,  or  that  portion  of  the  system 
which  regulates  the  local  tension  of  blood  in  the  capillaries  of  the  kidneys. 

Chronic  Wepbritls. — We  cannot  too  strongly  emphasise  the  necessity 
of  examining  the  urine  from  time  to  time  of  children  who  have  recently  had 
scarlet  fever,  especially  if  they  have  suffered  from  scarlatinal  nephritis.  It 
is  not  enough  to  find  that  on  one  or  two  occasions  the  urine  is  free  from 
albumen  in  order  to  declare  them  well.  Nephritis,  however  mild,  renders 
the  kidneys  liable  to  attacks,  and  these  subsequent  attacks  may  readily  pass 
into  a  chronic  nephritis  in  which  organic  changes  take  place  and  irretrievable 
damage  is  done.  There  may  be  an  albuminuria  which  is  intermittent,  and 
in  consequence  a  slight  kidney  affection  is  fiable  to  be  overlooked.  We 
have  ah-eady  referred  to  cases  in  children  who  have  suffered  from  nephritis 
and  were  apparently  quite  well,  who  passed  urine  free  from  albumen  during 
the  night  or  when  they  were  kept  in  bed,  but  albumen  at  once  appeared  in  the 
urine  when  they  got  up,  and  especially  if  they  went  out  of  doors.  In  such 
cases  an  acute  attack  is  readily  set  up,  with  attendant  anaemia  and  dropsy. 
The  history  of  a  chronic  nephritis  is  the  history  of  a  series  of  acute  or 
subacute  attacks,  followed  by  a  period  of  apparent  health,  perhaps  extending 
over  many  years.  No  doubt  in  a  certain  proportion  of  cases  recovery  even- 
tually takes  place,  but  in  others  the  kidneys  become  hopelessly  damaged  by 
fatty  and  fibroid  changes,  and  they  eventually  succumb.  In  many  of  these 
cases  the  progress  is  exceedingly  insidious  ;  it  is  only  when  the  friends  have 
their  attention  called  to  the  puffy  face  or  oedema  of  the  feet  that  medical 
advice  is  obtained. 

In  some  instances  we  have  known  schoolboys  who  had  apparently  been 
in  good  health  noticed  by  their  house  master  to  look  *  puffy '  in  the  face, 
and  on  medical  examination  large  quantities  of  albumen  were  found  in  the 
urine.  There  has  been  no  history  of  scarlet  fever  and  no  marked  symptoms 
till  the  oedema  has  been  noticed.  In  these  insidious  cases  of  subacute 
nephritis  the  prognosis  is  mostly  bad  ;  there  is  a  course  perhaps  of  three 
months  to  two  years,  but  rarely  complete  restoration  to  health. 

In  a  typical  case  of  subacute  or  chronic  nephritis  the  appearance  of  the 
patient  at  once  establishes  the  diagnosis— the  bloated,  puffy,  pallid  face  is 
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characteristic.  The  abdomen  is  distended,  being  tympanitic  over  the  air- 
containing  intestines  and  stomach,  dull  and  fluctuating  in  the  flanks  from 
the  presence  of  fluid.  The  scrotum  is  cedematous,  the  skin  everywhere  pits 
on  pressure,  especially  on  the  dorsum  of  the  feet.  There  is  frequently  head- 
ache and  vomiting  or  nausea.  The  pulse  is  usually  slow  and  of  high  tension, 
but  in  children  the  high-tension  pulse  of  Bright's  disease  is  less  marked  than 
in  adults.  The  heart  cavities  become  dilated,  the  apex  beat  is  diffused  and 
tends  to  become  displaced  outwards  beyond  the  left  nipple  line.  Possibly 
the  urine  is  scanty,  contains  many  casts,  and  is  loaded  with  albumen. 
Gradual  improvement  takes  place  till  the  patient  is  fairly  well  again,  and 
the  urine  free,  or  nearly  free,  from  albumen.  Other  cases  remain  for 
months  in  practically  the  same  condition,  the  amount  of  albumen  and  dropsy 
varying  from  time  to  time.  Gradually  perhaps  there  is  increasing  dropsy,  so 
that  the  patient  becomes  waterlogged.  The  face,  lower  extremities,  and 
scrotum  are  extremely  cedematous,  and  the  peritoneal  cavity  distended  with 
fluid,  while  the  sickness  is  very  distressing.  Dyspnoea  is  usually  a  marked 
symptom,  and  the  patient  has  to  be  propped  up  in  bed.  Finally  the  patient 
lapses  into  coma,  which  marks  the  beginning  of  the  end.  The  urine  is  often 
reduced  in  amount  to  i  or  2  oz.  in  twenty-four  hours.  Urasmic  convulsions 
are  common  at  the  last. 

In  such  cases  a  '  largre  wtaite  kidney  '  is  found/t>j/  mortem  ;  sometimes 
the  kidneys  are  enormously  enlarged.  In  one  of  our  cases  (a  girl  of  12  years) 
the  two  kidneys  weighed  together  22|  oz.,  and  one  measured  6  in.  in 
length.  Such  kidneys  show  the  epithelium  infiltrated  with  fatty  drops,  and 
various  fibroid  changes,  especially  around  the  glomeruli,  many  of  the 
glomeruli  having  been  strangulated  by  a  surrounding  fibroid  growth.  The 
heart  is  hypertrophied. 

The  '  grranular  contracted  kidney  '  is  rare  in  children  ;  we  have  seen 
at  least  five  cases— three  occurred  in  girls,  aged  ii|  years,  lo^  years,  and 
7  years  respectively— and  two  in  boys,  aged  12  years  and  4  years  11  months. 
In  the  first  case  there  was  only  a  history  of  two  or  three  weeks'  illness  before 
admission  to  hospital,  but  the  history  was  imperfect ;  she  had  never  had 
scarlet  fever  ;  when  admitted  there  was  much  oedema  and  dyspnoea  •  the 
urine  was  of  sp.  gr.  1015,  containing  half  albumen— she  passed  800-1000  c  c. 
daily    At      post-mortem  the  right  kidney  weighed  2\  oz.  and  the  left  \  oz. 
Ihe  left  was  a  mere  vestige  of  a  kidney  ;  the  capsule  of  the  right  was  ad- 
herent, the  surface  granular,  the  cortex  was  narrow,  and,  in  short,  the  kidney  was 
an  extreme  example  of  a  granular  contracted  one.   The  ureters  were  dilated 
1  he  heart  weighed  8  oz.,  the  walls  of  the  left  ventricle  were  much  hypertrophied 
A  second  case  (girl  loi  years)  was  admitted  to  a  surgical  ward  for  rickety 
deformity  of  the  tibia.    There  was  a  history  for  two  years  before  of  thirst 
headaches,  and  frequent  passage  of  urine,  especially  at  night.    On  admission 
tnere  was  urgent  dyspnoea,  for  which  no  cause  could  be  found  ;  she  gradually 
passed  mto  an  unconscious  state,  and  died  twenty-four  hours  after  admission, 
the  k^  '  ^^'''"^         P^^^^*^  i^to  bed.   At  the  post-mortem 

a  oz  onlv'  contracted  ;  they  together  weighed 

it?ace  '  aC.         "1'^  '  ^""^'^  '        ^^P^"^^^  ^^^^  adherent,  the 

and  thele^^^^^^^^  T^""  '"'"^^'^  ^^'''^  '        ^^^'^  -sighed  8  oz. 

cina  tne  lett  ventricular  walls  were  thickened. 
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In  a  third  case,  that  of  a  boy  aged  12  years,  it  was  uncertain  if  he  had 
had  scarlet  fever  ;  he  had  measles  at  3  years  of  age,  which  had  left  him  deaf 
in  one  ear.  For  three  months  before  death  he  had  suffered  from  frontal 
headaches  and  had  been  thirsty.  A  month  before  death  he  had  uriemic  con- 
vulsions, which  continued  at  intervals.  Only  one  or  two  specimens  of  urine 
were  obtained  ;  the  exqretion  was  free,  s.g.  loio,  much  albumen.  Coma 
supervened  twenty-four  hours  before  death.  There  never  was  any  oedema. 
Post-inortein  :  typical  granular  kidneys  weighing  i|  oz.  each;  heart  8  oz.; 
hypertrophy  of  the  left  ventricle,  thickening  of  the  mitral  valves,  atheroma 
of  the  aorta  and  thickening  of  the  aortic  valves. 

A  fourth  case,  a  boy  aged  4  years  11  months,  was  admitted  to  hospital 
for  genu  valgum.  No  albumen  was  found  in  the  urine.  He  was  operated 
on,  and  a  day  or  two  after  the  operation  he  became  drowsy.  There  was  no 
fever,  convulsion,  or  twitching  ;  he  died  comatose  eight  days  after  operation. 
There  was  albumen  in  his  urine  shortly  before  death.  At  the  post-mortem 
made  by  Mr.  Woodhouse,  the  kidneys  were  found  small  and  shrivelled, 
weighing  together  2  oz.,  the  capsule  was  adherent,  the  surface  irregular,  not 
granular,  and  pale.  On  section,  the  cortex  was  pale  and  much  wasted,  the 
calyces  of  the  pelvis  much  dilated.  The  kidneys  were  undoubtedly  wasted 
and  shrivelled,  but  not  typically  granular. 

Another  case  (patient  of  Drs.  Fawsitt  and  Godson),  a  girl  7  years  old ; 
was  never  strong  from  her  birth  and  had  more  or  less  incontinence  of  urine 
all  her  life.  For  a  year  before  death  she  was  anaemic  and  easily  out  of  breath 
on  exertion.  When  seen  some  months  before  her  death  there  was  albu- 
men (by  volume),  the  cardiac  area  was  enlarged  towards  the  left,  but  the  apex 
beat  was  just  inside  the  nipple  Une.  There  was  a  bruit  heard  at  apex  and 
base.  The  spleen  was  enlarged.  The  anaemia  increased  and  oedema  super- 
vened. At  the  autopsy  small  white  granular  kidneys  were  found  ;  the  larger 
of  the  two,  which  Dr.  Godson  kindly  forwarded  to  us,  weighed  f  oz.  ;  the 
left  ventricular  wall  was  hypertrophied,  the  cavity  not  dilated. 

We  have  once  or  twice  seen  young  children  who  passed  large  quantities 
of  urine  containing  small  amounts  of  albumen,  and  who  suffered  from  con- 
stant thirst.  Such  cases  are  apt  to  be  labelled  diabetes  insipidus.  In  one 
case,  a  child  of  2  years  became  suddenly  drowsy  and  passed  into  a  condi- 
tion of  anaemic  convulsion.  At  the  autopsy  small  contracted  cystic  kidneys 
were  found. 

Treatment.— Ivi  chronic  albuminuria  the  patient  must  be  rigidly  protected 
from  cold,  as  the  least  chill  is  liable  to  lead  to  ^an  acute  attack.  Bed  is  the 
best  place  as  long  as  albumen  is  present  in  the  urine.  A  simple  unstimulating 
diet  is  necessary,  milk  forming  the  staple  food,  with  arrowroot,  ground  rice, 
or  other  light  puddings.  Meat  is  best  avoided  as  long  as  the  urine  is 
albuminous.  When  oedema  is  present  and  the  urine  scanty,  hot  air  or 
vapour  baths  should  be  given  daily,  while  the  kidneys  are  acted  on  by 
salines,  such  as  tartrate  of  potash,  or  by  diuretics,  such  as  digitahs  or  squills. 
During  convalescence  tr.  ferri  acetatis  may  be  given  with  digitalis.  Vomiting 
is  best  treated  by  saline  purgatives  and  peptonised  milk  gruel  in  small  quanti- 
ties Nitro-pilocarpine  in  g"'-  doses  by  the  mouth  seems  often  to  relieve. 
In  ana:mic  convulsions  injections  of  morphia,  ^-J  gr.,  are  useful  and  may  be 
given  without  risk.    (See  also  F.  91,  92,  93,  and  94.) 


^  3HOOL  OF  iViEDiClN^ 
Addison  s  Disease  ,:^  ti 

Addison's  Blsease.  Tuberculosis  of  the  Adrenals. — Addison's 
disease  occurs  occasionally  in  children  after  puberty  :  it  is  very  rare  before 
this  epoch.  Dr.  Pye  Smith  has  recorded  a  case  in  a  boy  of  14  years,  and 
Monti  has  collected  eleven  cases  in  children  from  3  to  14  years  of  age. 
Tubercules,  both  caseous  and  grey,  are  frequently  present  in  the  suprarenal 
capsules  of  children  dying  from  general  tuberculosis,  without  any  symptoms 
occurring  during  life. 

Dr.  J.  S.  Bury  has  recorded  a  well-marked  case  in  a  girl  of  13  years  of  age. 
The  early  symptoms  were  those  of  gastric  disturbance  and  vomiting,  which 
continued  throughout  her  illness,  which  lasted  twelve  months.  Her  skin 
gradually  became  discoloured,  all  the  parts  of  the  body  being  of  a  brown 
colour.  She  gradually  wasted  and  died  of  exhaustion.  The  adrenals  were 
found  adherent  to  the  fatty  tissue  which  surrounds  them  and  to  the 
diaphragm  ;  on  section  they  showed  caseous  and  fibroid  changes.  There 
was  no  tuberculosis  elsewhere. 
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Stone  in  the  Bladder  in  children  is,  as  in  adults,  a  much  more  common 
disease  in  some  localities  than  in  others.  It  may  occur  at  any  age,  and  a 
congenital  case  even  has  been  recorded.  The  symptoms  vary  much  in 
severity  ;  sometimes  but  little  pain  or  trouble  is  caused  by  the  stone,  at  other 
times  the  distress  is  constant  and  severe.  The  causation  of  calculus  need 
not  be  discussed :  there  is  little  evidence  that  any  particular  diet  has  any 
active  share  in  producing  it. 

Symptoms. — There  is  usually  pain  referred  to  the  end  of  the  penis,  or  to 
the  hypogastrium  or  perinaeum  ;  the  pain  is  most  severe  towards  the  end  of 
micturition,  but  when  there  is  cystitis  it  is  nearly  constant.  Passage  of  blood 
in  the  urine,  usually  at  the  end  of  micturition,  is  a  very  frequent  though  not 
absolutely  constant  sign  ;  frequent  micturition  and  inability  to  retain  the 
urine  are  almost  always  present.  The  straining  efforts  to  empty  the  bladder 
often  give  rise  to  prolapse  of  the  rectum  and  hernia.  An  elongated,  ex- 
coriated prepuce,  the  joint  result  of  the  irritating  quality  of  the  urine,  of 
frequent  micturition,  and  of  puUing  at  the  penis  to  relieve  the  irritation  felt  at 
the  end  of  the  organ,  is  usually  seen.  The  urine  is  muddy,  contammg  pus  and 
phosphates  in  varying  quantity  ;  if  no  cystitis  is  present,  it  may,  however,  be 
quite  clear.  On  sounding,  the  stone  is  usually  felt  at  once  ;  it  is  rare  to  find  a 
stone  in  children  that  is  not  struck  by  the  instrument  as  it  enters  the  bladder  ; 
but,  as  this  is  not  always  so,  if  the  other  signs  of  stone  are  present,  repeated 
soundings  should  be  made  if  the  calculus  is  not  found  at  once. 

A  few  cases  of  ureteral  calculus  are  recorded  by  H.  Morris  and  others 
as  having  occurred  in  childhood. 

The  most  common  variety  of  calculus  in  children  is  the  uric  acid  ;  next, 
perhaps,  comes  the  form  consisting  of  urates  ;  if  the  stone  has  caused  cystitis, 
there  may  of  course  be  a  phosphatic  coating,  or  the  whole  calculus  may  be 
phosphatic.  Ebstein  believes  that  the  uric-acid  infarcts  of  newly-born 
children  form  the  first  stage  in  calculus  production,  and  that  the  large 
quantity  of  uric  acid  present  in  foetal  and  early  Hfe  explains  the  f^-eq^ency  ot 
calculi  of  this  substance  (' Centralblatt  f.  Chirurg.'  No.  14,  1885)-  ^.^^ 
abnormal  elimination  of  uric  acid  leads  to  degeneration  of  epithelium,  which 
forms  the  animal  basis  of  the  calculus. 

CalcuU  in  children  vary  much  in  size:  that  is  to  say,  that  as  diffeient 
calculi  give  rise  to  varying  degrees  of  distress,  some  of  them  are  allowed 
?o  reach  a  larger  size  before  the  child  is  brought  for  treatment  than  are 
others. 
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In  shape  the  calculi  are  usually  oval  and  flattened  (uric  acid),  but  spindle- 
shaped  stones  are  often  met  with  :  such  are  those  which,  while  small,  so 
frequently  pass  into  the  urethra,  and,  becoming  impacted,  give  rise  to  re- 
tention of  urine.    Thus  one  of  these  small  oat-shaped  calculi  some  day  comes 
to  lie  with  one  end  projecting  into  the  urethra,  violent  straining  to  pass  urine 
takes  place,  and  the  calculus  is  washed  along  the  urethra  and  usually  becomes 
fixed  just  within  the  meatus  at  the  fossa  navicularis,  since  the  meatus  is  the 
narrowest  part  of  the  urethra.    In  other  cases  the  stone  is  arrested  at  the  bulb 
or  in  the  penile  portion  of  the  tube.   The  symptoms  of  such  an  occurrence  are 
pain,  cfidema  of  the  part,  retention  of  urine,  and  tenesmus  ;  on  examination 
the  stone  can  usually  be  felt  through  the  urethral  wall,  or  is  readily  struck  on 
passing  a  sound  or  probe  into  the  urethra.    If  the  case  is  neglected,  ulcera- 
tion may  take  place  and  extravasation  of  urine  ;  this  sometimes  occurs  very 
rapidly.    We  have  seen  fatal  extravasation  come  on  in  a  few  hours.  When 
this  occurs  the  symptoms  are  the  same  as  in  an  adult  :  pain,  swelling  of  the 
perinaeum,  scrotum,  and  penis,  constitutional  disturbance,  and,  failing  relief 
rapid  sloughing  of  the  tissues.    In  all  cases  of  retention  of  urine  in  a'child  if 
phimosis  will  not  account  for  the  inability  to  empty  the  bladder,  impacted 
calculus  should  be  suspected.    The  secondary  effects  of  calculus  are  cystitis 
pyelitis,  and  suppurative  nephritis.    The  ureters  may  become  dilated  and 
inflamed  by  extension  of  mischief  from  the  bladder  ;  and  obstruction  to  the 
outflow  of  urine,  suppurative  pyelitis,  and  subsequent  extension  of  suppura 
tion  along  the  renal  tubes  and  in  the  peritubular  tissue  may  result    This  is 
probably,  but  not  always  fatal,  and  on  removal  of  the  stone  the  kidney  mischief 
may  subside  :  nevertheless  the  injury  so  done  to  the  kidneys  may  be  one  of 
the  reasons  why  children,  the  subjects  of  stone,  seldom  seem  to  grow  ud 

I-    ,     mortality  from  lithotomy  is  so  small  in  childhood  •  it  is  as 

c^iidhood'^''         ^^'^  '^'^  *°       ^"  ^'^"^^  ^^"^  ^''^ 

Dmgnoszs. -One  or  more  of  the  symptoms  of  stone  may  be  caused  bv 
many  other  conditions  :  worms,  phimosis,  a  contracted  meatus  urinarius 
simple  or  tuberculous  cystitis,  the  so-called  irritable  bladder, '  vesical  tumours 
and  renal  calculus,  all  may  simulate  stone  in  the  bladder  to  a  certain  extent  • 
the  diagnosis  is  only  to  be  certainly  made  by  sounding.  Stones  can  often 
be  felt  by  bimanual  palpation,  one  finger  being  passed'^into  the  rei tnS 
the  other  hand  pressed  down  above  the  pubes.  rectum  and 

Trea^nenl-VntW  recent  times  lateral  lithotomy  has  been  practicallv 
always  the  mode  adopted  for  removal  of  a  vesical  c  Jculus  in  Soys  and  ts 

nd,a„  Medical  Gazette'  May  sZ  'we.'.      T^SSe  d 
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in  the  rest  it  was  evacuated  ;  the  size  of  the  calculi  varied  from  five  grains  to 
four  drachms.    The  operation  has  since  been  largely  used. 

It  is  now  well  established,  chiefly  by  the  work  of  Keegan  and  Freyer  in 
India,  that  the  urethra  of  a  child  of  3  or  4  years  will  readily  admit  a 
No.  8  hthotrite  after  slitting  the  meatus,  and  we  have  found  no  difficulty 
whatever,  as  far  as  this  goes,  in  the  cases  in  which  we  have  tried  it  ;  such 
an  instrument  is  abundantly  powerful  for  the  vast  majority  of  stones  we 
find  in  children,  and  there  seems  no  valid  reason  against  lithotrity  on  this 
ground.  In  one  of  our  cases,  however,  the  lithotrite  broke  in  the  child's 
bladder,  and  was  removed,  together  with  the  stone,  by  suprapubic  lithotomy. 
This  child  died  of  bronchitis  shortly  after.  The  death  was  clearly  the  result 
of  the  somewhat  prolonged  operation  and  exposure.  Freyer  even  says  that 
a  No.  6  catheter  may  be  readily  passed  into  a  child  under  i  year  old,  though 
this  is  not  always  the  case.  In  our  own  cases  there  was  some  difficulty  in 
seizing  the  stone,  but  this  was  got  over  in  one  child  by  passing  a  finger  into 
the  rectum  and  lifting  the  stone  between  the  blades  of  the  lithotrite.  The 
operation,  in  this  instance,  was  followed  by  pysemia,  and  the  child  died ; 
after  pyaemia  had  developed  it  was  found  that  a  second  stone  existed,  and 
this,  being  lodged  in  the  neck  of  the  bladder,  was  removed  by  median  litho- 
tomy, but  the  pyaemia  was  in  no  way  improved.  We  do  not,  however,  look 
upon  this  case  as  any  argument  against  lithotrity,  though  it  must  be  remem- 
bered that  the  natives  of  India  bear  surgical  operations  far  better  than 
Europeans,  provided  no  bone  lesion  is  present.  In  our  case  kidneys  and 
ureters  were  both  diseased,  and  probably  this  condition  largely  contributed 
to  the  fatal  result.  Though  the  cases  we  have  mentioned  show  that  litho- 
trity in  children  is  not  without  its  difficulties  and  dangers,  we  have  no  doubt 
from  our  own  experience  that  it  is  the  proper  operation  to  perform  in  cases 
where  the  stone  is  small  or  of  moderate  size,  and  the  child  is  not  too  weakly 
to  bear  an  often  necessarily  prolonged  manipulation.  In  any  case  a  well- 
fenestrated  lithotrite  is  essential,  as  detritus  is  apt  to  become  jammed  in 
the  blades,  and  thus  to  prevent  the  withdrawal  of  the  instrument  without 
difficulty.  We  have  had  to  open  the  urethra  and  protrude  and  clear  the 
lithotrite  before  it  could  be  withdrawn  through  the  front  part  of  the  passage. 

As  to  the  suprapubic  operation,  there  is  much  to  be  said  both  for  and 
against  it.  Against  it  is  the  risk  of  wounding  the  peritoneum,  the  risk  of 
urinary  infiltration,  and  the  fact  of  the  good  results  following  the  lateral 
operation.  In  favour  of  it  is  the  fact  that  the  operation  is  done,  as  it  were,  in 
the  open  :  there  is  no  cutting  in  the  dark,  no  risk  of  wounding  important 
structures  such  as  the  rectum,  pelvic  fascia,  and  seminal  ducts,^  while  injury 
to  the  peritoneum  is  only  likely  to  occur  exceptionally,  and  is  less  likely  in 
children  than  in  adults,  from  the  fact  that  in  children  the  bladder  is  an 
abdominal,  in  adults  a  pelvic  organ. 

Suprapubic  lithotomy  in  children  has,  as  shown  by  Sir  Wm.  MacCormac 
and  others,  a  very  small  mortality  ;  it  is  an  easy  operation,  and  requires  no 
skilled  assistance.  In  performing  the  operation  no  rectal  bag  should  be 
used  ;  the  bladder  should  be  injected  with  from  3  to  4  oz.  of  boric  lotion 
1  SirWm.  MacCormac  quotes  Haemstadt,  to  the  effect  that  of  eighteen  males  who  had 
been  lithotomised  in  childhood,  and  had  grown  up  and  married,  only  one  had  children.— 
Lancet,  March  19,  1887. 
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and  a  gradual  dissection  made  down  to  the  organ,  not  using  the  knife  after 
the  peri-vesical  fat  is  exposed.  A  staff  should  be  kept  in  the  bladder  during 
the  operation,  and  its  end  used  as  a  guide  upon  which  to  open  the  bladder  ; 
by  pushing  the  bladder  up  gently  with  the  staff,  and  opening  the  viscus  lower 
down,  all  risk  of  injury  to  the  peritoneum  is  entirely  avoided.  As  soon  as 
the  bladder  is  laid  bare,  two  sutures  are  passed  through  it,  and  the  organ  is 
opened  between  them,  the  stone  is  extracted  with  forceps  or  the  finger,  and 
the  wound  either  left  altogether  open  or  the  bladder  stitched  up,  the  super- 
ficial structures  being  left  quite  open.  Any  stitches  passed  through  the 
bladder  walls  should  not  include  the  mucous  membrane.  It  is  well  to  keep 
the  child  on  its  side  or  face  after  the  operation,  to  allow  free  drainage  away 
of  any  urine  that  may  collect  in  the  wound.  By  suturing,  the  wound  has 
been  made  to  unite  by  first  intention,  but,  on  the  whole,  we  think  it  better 
to  leave  the  rest  of  the  wound  opeti  while  the  bladder  wound  is  sutured,  or 
perhaps  better  still  to  use  no  sutures  at  all.  The  operation  has  largely  re- 
placed lateral  lithotomy.  We  have  not  done  lateral  lithotomy  for  several 
years,  all  cases  of  stone  having  been  dealt  with  either  by  lithotrity  or  the 
suprapubic  operation. 

It  is  unnecessary  here  to  describe  the  operation  of  lateral  lithotomy  ;  it 
will  be  sufficient  to  point  out  that  the  operation  in  children  differs  from  that 
in  adults  chiefly  in  that  in  childhood  the  field  of  operation  is  smaller,  not 
only  on  account  of  the  size  of  the  patient,  but  because  the  genital  organs  are 
undeveloped  and  the  prostate  exists  only  in  a  very  rudimentary  condition. 
It  is  usually  said  that  in  children  the  difficulty  of  the  operation  is  in  getting 
mto  the  bladder,  in  adults  it  is  in  getting  the  stone  out.  This  arises  partly 
from  the  small  size  of  the  parts  already  mentioned,  partly  from  the  fact  that 
the  bladder  in  children  is  more  an  abdom'inal  than  a  pelvic  organ,  and  partly 
because  the  tissues  of  the  child  are  more  easily  lacerated  than  those  of  the 
adult,  and  very  gentle  manipulation  is  therefore  required.  In  lateral  lithotomy 
m  a  child  the  incision  is  usually  carried  through  the  whole  depth  of  the  pros- 
tate, -nstead  of  only  through  a  part  of  the  gland,  and  unless  the  opening 
into  the  bladder  is  fairly  free  there  is  a  risk  of  pushing  the  bladder  before 
the  hnger  and  stripping  it  up  from  its  attachments,  or  even  of  tearing  across 
the  urethra  The  only  other  point  requiring  remark  is  that  in  children  it  is 
^rlTn  P^^^'"&  ^  fi^^^r  into  the  rectum  to  bring  the  stone  within  the 

fhTs  fsJil  f'^h'T'^'T  '^"^''""^"  ^^^"^  the  perineal  opening;  and 
he  nhHn  ^^"'^'^^t^d     "^"^^  '"Stances  by  pressure  with  the  hand  on 

with  theTrn  .J"  ''T  '  '^"^'^  "^"'^y  grasp  the  stones  (there  were  two) 
with  the  hand  through  the  soft,  flaccid  abdominal  walls.  ^ 

the  urethra'^n      k  in  female  children  :  in  such  cases 

of  dresInT  fo  ^'^^'^^  ^^'^^  ^  three-bladed  dilator  or  a  pair 

01  dressing  forceps,  and  the  stone  extracted.    If  the  calculus  is  lar^e  it 

S  1:  i?  t '  '^'^T  '^'^^''^  ^1^^^-  well  washed  -t.  Spid 

case  of  n.        '     ^  incontinence,  even  temporarily  ;  in  a 

o  a7n.it  tLTti  ;  "^^^'^'-7^,-  ^hild  3  years  old  was  dilated  suffi'dentl^ 
after  the  oper^on     '^'''^      there  was  no  incontinence,  even  immediately 

whe?ttrcurstl:  ^'^^^^y -children  is  about  5  per  cent.  Death 
occurs  ,s  due  either  to  exhaustion  of  the  child  by  distress  and 
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pain  before  the  operation,  to  kidney  disease,  or  in  some  cases  to  peritonitis, 
cellulitis,  septicii^mia,  or  htemorrhage. 

Cystitis. — Though  cystitis  in  children  is  very  commonly  due  to  stone,  it 
is  by  no  means  rare  to  find  other  causes  for  it ;  thus  retention  from  phimosis, 
or  a  contracted  meatus,  or  possibly  a  growth,  may  give  rise  to  it  :  tubercu- 
losis of  the  bladder  often  is  a  cause  of  severe  cystitis  with  much  pain  and 
hsematuria,  while  frequent  micturition  with  phosphatic  deposit  often  occurs  in 
children  from  such  causes  as  errors  of  diet,  or  from  no  obvious  reason.  Rectal 
irritation  may  give  rise  to  frequent  micturition  and  even  to  ha^maturia. 

The  so-called  '  irritable  rugous  bladder'  is  a  condition  often  described  as 
a  disease;  there  is  no  doubt  that  certain  children  are  brought  with  symptoms 
pointing  to  stone,  and  on  sounding  them  no  stone  is  found,  but  the  bladder 
feels  rough  and  traversed  by  ridges.  We  are,  however,  inclined  to  think 
that  this  is  not  a  pathological  condition  in  itself,  but  simply  the  result  of  some 
passing  irritation  such  as  hyperacid  or  phosphatic  urine,  since  these  cases 
seldom  require  prolonged  treatment  and  usually  rapidly  lose  their  symptoms 
after  a  course  of  salines  followed  by  tonics.  In  Mr.  Holmes's  view  it  is 
simply  a  contracted  bladder  resulting  from  some  irritation.  Renal  calculus 
and  phimosis  sometimes  are  the  cause  of  this  condition. 

Tumours  of  the  bladder  are  rare  in  children  ;  one  case  of  prostatic  tumour 
has  been  already  mentioned,  and  Owen  records  a  case  of  his  own,  and 
mentions  Girald^s'  and  Birkett's  cases.  Shattock  has  also  recorded  a  case 
of  mucous  polypus  in  the  'British  Medical  Journal,'  1883,  p.  15,  and  several 
cases  of  sarcoma  have  also  been  met  with  {vide  Southam)  ;  indeed  sarcoma 
of  the  bladder  occurs  more  frequently  in  childhood  than  any  other  form  of 
growth. 

Tuberculous  cystitis  may  be  recognised,  in  the  absence  of  stone  or  other 
obvious  cause,  by  pain  in  urination,  itching  at  the  end  of  the  penis,  pain  in 
the  hypogastrium  and  perinaeum,  frequent  micturition,  and  sometimes  incon- 
tinence.   The  presence  of  tubercle  bacilh  in  the  urine  would  be,  of  course, 
conclusive,  but  they  are  by  no  means  always  to  be  found.    The  pain  may 
be  greatly  lessened  by  passing  urine  as  soon  as  the  least  inclination  to  do  so 
is  felt ;  the  urine  is  alkaline,  with  a  deposit  of  pus  and  stringy  mucus  and 
epithelium  ;  sometimes  there  is  hsematuria,  and  the  bladder  usually  very 
readily  bleeds — for  instance,  after  gentle  sounding.    We  have  found  a  cham 
of  enlarged  lymphatics  on  rectal  examination  in  a  case  of  this  sort,  and  also 
swelling,  probably  glandular,  in  the  iliac  fossa.    Pressure  over  the  bladder 
sometimes  relieves  pain.    We  have  not  found  tuberculous  cystitis  in  children 
associated  with  genito-urinary  tuberculosis,  as  is  so  commonly  the  case  in 
adults,  but  the  disease  is  not  common  enough  to  speak  with  authority. 
Terrillon  says  the  deposit  is  less  gelatinous  and  more  flocculent,  and  the 
pain  more  constant,  in  tuberculous  than  in  simple  cystitis,  while  bleeding  is 
an  early  symptom.    Where  the  bladder  alone  is  involved  no  casts  will  be 
found  in  the  urine  ;  their  presence  would  of  course  point  to  renal  mischief. 
Ulceration  takes  place  after  a  time,  and  the  ulcers  may  be  single  and  small, 
or  numerous  and  large  ;  they  are  usually  at  the  trigone. 

Treatment.— ^XV.'sXx^^,  citrate  of  potash,  and  boric  acid  are  the  most 
useful  internal  remedies,  opium  and  henbane  being  added  where  much 
pain  is  present.    Salol,  urotropin,  and  perhaps  helmitol  are  also  valuable 
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drugs.  Washing  out  the  bladder  with  boric  acid  (gr.  x  to  Ji)  is  of  much 
value  in  simple,  but  sometimes  too  painful  in  tuberculous  cystitis.  Powdered 
iodoform  washed  into  the  bladder  forms  a  coating  upon  its  surface,  and  gives 
much  relief  in  some  cases  ;  it  appears,  however,  to  be  somewhat  specially- 
prone  to  cause  iodoform  poisoning  :  this  method  was,  we  believe,  first  used 
Ijy  Mr.  Whitehead  for  malignant  disease.  Suprapubic  cystotomy  with  sub- 
sequent scraping  of  the  ulcers  and  prolonged  drainage  is  probably  the  best 
treatment  in  intractable  cases. 

Incontinence  of  Vrine. — During  the  first  few  months  of  life  the  infant 
has  no  voluntary  control  over  the  sphincters  of  the  bladder  ;  urination  at  this 
time  is  a  reflex  act,  like  the  respiratory  movements  or  deglutition.  During  the 
last  few  months  of  the  first  year,  a  good  nurse  will  have  trained  the  infant  to 
retain  its  urine  till  held  over  the  chamber  vessel,  so  that  by  the  end  of  the 
first  year  the  napkin  can  be  dispensed  with  during  the  daytime.  Before 
the  end  of  the  second  year  accidents  either  by  night  or  day  ought  to  be 
infrequent.  Unduly  frequent  micturition  may  be  due  to  mere  habit,  to  a 
too  often  occurring  desire  to  pass  urine,  or  to  an  absolute  inability  to  retain  it. 
In  the  first  two  cases  the  apparatus  is  perfect,  but  is  by  some  cause  or  other 
too  often  excited  ;  in  the  last  there  is  either  paralysis  or  a  malformation. 
Nocturnal  incontinence  belongs  to  the  former  group  ;  diurnal  or  continuous 
incontinence  may  be  due  to  either  condition.  Thus  a  child  may  have  a 
frequent  desire  to  pass  water  because  a  larger  amount  is  secreted,  as  in 
diabetes  insipidus  ;  because  it  has  a  congenitally  small  bladder  ;  because  it 
has  a  stone  or  hyperacid  urine,  or  cystitis,  or  a  feeling  of  irritation  about  the 
penis  from  an  adherent  or  tight  prepuce  or  a  contracted  meatus  ;  or  because 
worms  or  other  rectal  irritations  are  present. 

On  the  other  hand,  there  may  be  continuous  dribbling  of  urine  from  the 
bladder,  as  a  result  of  distension  and  overflow  from  obstruction  ;  or  in  case 
of  entire  absence  of  the  bladder,  or  extroversion,  or  imperfect  development 
of  the  neck  of  the  bladder,  or  of  the  urethral  muscles  ;  or,  again,  from 
deficient  innervation,  as  in  paraplegia,  or  from  imperfection  of  the  micturition 
centre  in  the  spinal  cord,  as  seen  in  some  cases  of  spina  bifida.  Mention 
must  also  be  made  of  certain  rare  conditions,  such  as  an  abnormal  communi- 
cation between  the  bladder  or  ureters  and  the  exterior.  Obviously  a  child 
that  can  hold  its  water  during  the  day  can  have  none  of  these  conditions  ; 
hence,  when  a  child  is  brought  and  said  to  be  unable  to  hold  its  water,  the 
first  question  is  whether  the  condition  is  nocturnal  only  or  constant.  Dribbling 
from  over-distension  due  to  obstruction  is  nearly  always  the  result  of  either 
an  impacted  urethral  calculus  or  of  phimosis,  less  often  of  a  contracted 
meatus,  though,  of  course,  in  these  there  is,  as  a  rule,  complete,  or  almost 
complete,  retention  rather  than  overflow. 

Inability  to  retain  the  urine  is  occasionally  seen  associated  with  hypo- 
spadias and  incontinence  of  faeces  :  in  such  cases  the  condition  is  no  doubt 
due  to  actual  malformation  of  the  sphincters. 

Dribbling  from  paraplegia  will  be  recognised  by  the  associated  paralyses  • 
so  too  with  the  case  of  spina  bifida  ;  hence  examination  of  the  spine  should 
be  made  in  all  cases,  and  the  child's  cerebral  condition  should  also  be 
ureth^n  .VTu  t  ^""'^^f  examination  as  to  the  condition  of  the  bladder  and 
urethra  should  be  made,  to  see  if  there  is  any  deficiency  or  abnormal 
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arrangements  of  these  parts  ;  the  urine  should  be  examined  for  excess  of  uric 
acid,  also  for  albumen  and  sugar. 

Diurnal  incontinence  is  much  less  common  than  nocturnal,  though 
frequent  micturition  without  any  actual  inability  to  retain  urine  is  common 
enough  ;  in  such  cases  the  sources  of  irritation  already  mentioned  should 
be  sought  for  and  removed.  Sometimes  a  child,  the  subject  of  nocturnal 
incontinence,  passes  urine  frequently  by  day,  but  is  able  to  retain  it. 

Ordinary  nocturnal  incontinence  (or  enuresis,  as  it  is  sometimes  called) 
is  more  common  in  boys  than  in  girls  ;  it  may  occur  at  any  age  before 
puberty,  but  very  rarely  persists  beyond  that  time  ;  if  it  does  so  it  is  usually 
incurable,  and  this  rare  condition  is  said  to  be  most  often  met  with  in  girls. 

The  discharge  of  urine  may  take  place  once  or  several  times  during  the 
night ;  perhaps  most  often  during  the  first  sound  sleep,  and  again  in  the 
early  morning. 

In  cases  of  nocturnal  incontinence  those  conditions  which  have  been 
mentioned  as  giving  rise  to  a  frequent  desire  to  pass  urine  during  the  day 
should  be  looked  for,  since,  when  the  child  is  awake,  he  may  be  able  to 
control  the  flow,  or  pass  his  urine  in  a  suitable  place  ;  while  during  sleep  no 
such  power  is  exerted.  Other  causes,  such  as  unduly  deep  sleep,  due  in  some 
cases  to  the  semiasphyxiated  condition  caused  by  enlarged  tonsils  or  post- 
nasal adenoids,^  dreams  in  which  the  child  imagines  that  it  is  properly 
passing  its  water,  gastric  disturbance  from  late  or  unwholesome  meals, 
temporary  polyuria  from  free  drinking  of  fluids  at  night,  and  perhaps  mas- 
turbation, may  be  added  to  the  list.  We  have  also  reason  to  think  that  mere 
delicacy  of  health,  often  conjoined  with  a  somewhat  unstable  and  easily 
excited  mind,  such  as  is  sometimes  seen  in  children  born  or  brought  up  in 
hot  climates,  may  give  rise  to  enuresis.  Possibly  in  some  cases  renal  calculus 
or  pyelitis  of  tuberculous  origin  may  be  an  exciting  cause. 

In  the  majority  of  cases  of  nocturnal  incontinence,  the  trouble  is  really  a 
neurosis,  the  result  of  a  developmental  failure  or  an  infantile  condition  of 
nerve  centres  which  control  the  bladder. 

Treatment. — Setting  aside  the  irremediable  malformations  and  the  cases 
due  to  paraplegia,  the  first  thing  is  to  look  for  and  remove  any  of  the  sources 
of  irritation.  If  there  is  phimosis,  circumcision  or  the  breaking  down  of 
adhesions,  if  there  is  a  small  meatus,  enlargement  by  incision  will  be  re- 
quired. The  bladder  should,  of  course,  also  be  sounded  in  any  case  of  doubt, 
or  if  the  condition  does  not  speedily  yield  to  medicinal  treatment.  If  the 
urine  is  hyperacid  or  contains  crystals  of  uric  acid,  or  there  is  evidence  of 
cystitis,  citrate  of  potash  or  liquor  potasste  should  be  given  ;  the  child  should 
be  carefully  dieted  and  its  allowance  of  meat  curtailed,  while  any  irritating 
vegetable  food,  such  as  rhubarb,  should  be  forbidden.  Late  meals  should 
not  be  allowed,  nor  should  the  child  take  any  fluid  for  an  hour  or  two 
before  going  to  bed.    Too  great  a  weight  of  bed-clothes  and  the  habit  of 

1  Dr  L  Freyberger  found  on  inquiry  that  in  350  cases  of  enlarged  tonsils,  there  was 
enuresis  in  104  ;  193  of  the  cases  were  complicated  with  other  troubles,  such  as  phimosis, 
worms,  indigestion,  &c.  Of  the  uncomplicated  cases  (157),  only  26  had  enuresis ;  while  in 
the  other  class  (193),  78  had  enuresis.  He  comes  to  the  conclusion  that  in  uncomplicated 
cases  of  enlarged  tonsils  only  some  16  per  cent,  will  have  nocturnal  incontmence ;  in 
the  complicated  cases  about  40  per  cent.    It  is  obvious  that  the  inquiry  is  a  difficult  one. 
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sleeping  upon  the  back  should  be  avoided ;  in  the  latter,  the  immediate 
impact  of  the  urine  upon  the  trigone  is  believed  to  excite  the  effort  to  empty 
the  viscus. 

For  nocturnal  incontinence  alone  the  most  successful  drug  is  undoubtedly 
belladonna,  or,  still  better  in  some  cases,  atropia.    Belladonna  should  be 
given  in  full  and  increasing  doses  :  for  a  child  2  years  old  it  is  well  to 
begin  with  five  or  ten  drops  of  tincture  three  times  daily,  and  increase  the  dose 
by  five  drops  every  twelve  hours  till  the  physiological  effects  are  produced, 
bearing  in  mind  that  children  are  not  readily  susceptible  to  the  action  of  the 
drug  ;  as  soon  as  this  point  is  reached  the  dose  should  be  continued  for 
several  days.    If  the  treatment  is  successful,  it  should  be  continued  for  a 
week,  and  then  the  dose  be  gradually  diminished,  increasing  it  again  if  there 
is  any  relapse.    We  have  seen  liquor  atropias  given  at  night  in  2-minim 
doses,  reached  gradually,  cure  a  child  2  years  old  in  which  belladonna 
had  failed.    The  drug  probably  acts  both  by  stimulating  the  contraction 
of  the  sphincter  muscles  and  by  acting  as  a  sedative.    Bromide  of  potassium, 
alone  or  with  belladonna,  ergot,  cantharides,  nitrate  of  potash,  camphor' 
and  other  drugs,  has  been  employed.    Strychnine  is  chiefly  of  use  in 
diurnal  incontinence,  though  sometimes  it  succeeds  in  the  nocturnal  form ; 
It  IS  said  by  Bouchut  to  be  a  dangerous  drug  for  children.    Such  treatment 
as  blistering,  or  painting  over  the  orifice  of  the  urethra  with  nitrate  of  silver, 
or  the  use  of  a  perineal  truss,  is  not  to  be  recommended.    The  child  should 
be  made  to  pass  water  just  before  going  to  bed,  and  should  be  taken  up  again 
in  an  hour's  time,  and  if  possible  once  again  during  the  night  ;  he  should  be 
encouraged  to  try  to  control  the  inclination  and  to  exert  his  will,  but  on 
no  account  should  he  be  threatened  or  punished,  except  possibly  in  the 
exceptional  cases  when,  as  sometimes  happens,  the  presence  of  one  child 
with  incontinence  in  a  school  induces  ari  epidemic,  as  it  were,  among  the 
others;  in  such  instances  probably  the  affection  is  in  the  acquired  cases 
simply  a  trick,  and  may  be  controlled  by  fear  of  punishment.    The  disastrous 
results  of  frightening  such  children  into  tying  strings  round  the  penis,  as  well 
as  the  misery  inflicted  by  the  shame  of  believing  that  what  is  really  a  disease 
s  a  fault,  are  sufficient  arguments  against  such  cruelty.    Cold  sponging  to 
the  pennaeum  is  sometimes  useful,  and  we  have  known  the  use  of  the  constant 
current,  one  pole  being  applied  above  the  pubes  and  the  other  in  the 
pennfeum  or  over  the  sacrum,  to  succeed  where  other  means  have  failed  • 

0  si'lverTf^  current  also  sometimes  answers.  The  application  of  nitrate 
chiSren  .  V  "''^  advocated  by  Holmes.  In  weakly 
found  UlV"  ''''''  ^r™^^  incontinence,  where  no  organic  cause  can  be 
fucSs  uI  .nH"'"";,'''^!'^"^"''  prove 
orchrotc  ren^r^'         ^"7"           ^"^^  -^uresis.    The  possible  existence 

01  cnronic  renal  disease  or  diabetes  must  be  borne  in  mind 

the  blaSdef^''  '''''      ^'i^'  "^-^^^^^        exploration  of 

organttls^t^Voli^'"^'  °"  ^^^^        affection'even  if  no 

menwTundrr*"*'^'^^'  ^"^^'"^  *°  of  ^^rine  are 

~hem  to^^^^^^^^^^^  Y 

Phimosi wnnf    f  ^      congenital  malformations,  impacted  calculus 

phimosis,  ruptured  or  stnctured  urethra,  including  stricJure  of  the  meatus,' 
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pressure  on  the  urethra  by  abscess  or  a  new  growth,  blocking  of  the  orifice 
of  the  urethra  by  a  vesical  or  prostatic  tumour,  or,  lastly,  the  tying  of  a  string 
round  the  penis.  It  must  be  remembered  that  retention  of  urine  may  be 
voluntary,  or  imaginary  on  the  part  of  the  friends  :  it  is  voluntary  where  the 
passage  of  the  water  causes  pain,  as  is  often  seen  after  circumcision, 
when  the  urine  flowing  over  the  surface  causes  discomfort.  We  have  never 
seen  any  harm  other  than  alarm  to  the  friends  result  from  this  voluntary 
retention,  though  it  is  well  in  such  cases,  if  a  warm  bath  does  not  relieve 
the  retention,  to  pass  a  catheter  into  the  bladder.  Lastly,  retention  must  not  be 
confounded  with  suppression  of  urine  from  any  cause.  Of  course,  retention  of 
urine  if  unreheved  will  lead  to  extravasation,  the  treatment  of  which  is  free 
incision  deeply  into  all  the  infiltrated  tissues,  so  that  a  free  outlet  for  the  urine 
already  extravasated  is  provided,  as  well  as  any  further  mischief  prevented. 

Malformation  of  the  Genito-urinary  Organs.    Extroversion  of  the 
Bladder. — Deficient  closure  of  the  ventral  laminae,  giving  rise  to  hiatus  of 
the  abdominal  wall,  has  already  been  mentioned  in  connection  with  umbilical 
hernia  (p.  165).    In  certain,  not  rare,  instances,  however,  the  lower  part  of 
the  abdominal  wall,  from  the  umbilicus  or  its  neighbourhood  downwards, 
may  fail  to  close,  and  coupled  with  this  there  may  be  deficiency  of  the 
anterior  wall  of  the  bladder,  constituting  the  condition  known  as  extroversion 
or  exstrophy  of  the  bladder,  ectopia  vesicjE,  or  hiatus  of  the  bladder.  A 
patent  urachus  or  even  a  protrusion  of  the  bladder  wall  through  such  a  passage 
may  also  be  found  {vide  Tanner,  '  Diseases  of  Childhood').  Wood-Jones's 
researches,  already  mentioned  (Imperforate  Rectum,  &c.),  appear  to  confirm 
the  view  that  ectopia  vesicae  may  be  really  a  result  of  distension  of  the  foetal 
bladder  from  obstruction  of  the  outlet  (urethra)  and  the  condition  rather  due 
to  a  bursting-open  process  than  to  a  failure  of  closure  of  the  ventral  lamins. 
For  the  arguments  in  support  of  this  view  we  must  refer  to  the  origmal 
interesting  paper  in  the  '  British  Medical  Journal,'  December  17,  1904.  Till- 
mann  mentions  this  view  as  being  one  of  the  several  possible  explanations. 
In  this  condition  the  lower  part  of  the  abdomen  presents  a  red  rugous  area 
covered  with  mucous  membrane,  which  is  usually  excoriated  from  friction 
and  irritation,  often  more  or  less  coated  with  mucus  and  phosphates.  From 
this  surface,  or  rather  from  the  orifices  of  the  ureters  exposed  upon  it,  the 
urine  continuously  dribbles,  keeping  the  child  always  wet,  and  leading  to 
irritation  of  the  neighbouring  skin.    This  red  mucous  surface  is  the  posterior 
wall  of  the  bladder,  which  is  usually  flush  with  the  abdominal  wall  ;  hence 
in  most  cases  there  is  no  bladder  cavity,  though  occasionally  there  is  a 
slight  depression.    More  often  the  surface  is  corrugated  and  somewhat 
protuberant,  and  on  drawing  down  the  penis,  which  is  always  distorted  and 
ill  developed  {vide  Epispadias),  the  orifices  of  the  ureters  can  be  seen,  and 
drops  of  urine  may  be  watched  flowing  from  them,  and  often  escaping  m  a 
little  jet  when  the  child  cries  or  strains.    The  malformation  is  most  common 

^n^further  examining  such  a  child,  it  will  usually  be  found  that  the 
symphysis  pubis  is  deficient,  the  two  bones  failing  to  meet  in  the  middle  line 
and  being  only  connected  by  fibrous  tissue.    The  umbilicus  may  be  absen 
altogether,  or  may  be  more  or  less  well  formed.    The  scrotum  is  alwa_ys 
imperfectly  developed,  and  the  testes  do  not  fully  descend,  usually  lymg  m, 
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or  just  outside,  the  inguinal  canals.  Very  commonly  there  are  inguinal 
hernicC  developed,  and  these  may  even  become  strangulated.  We  have  had 
occasion  to  operate  in  such  a  case.' 

This  deformity,  which  is  quite  unmistakable,  gives  rise  to  much  trouble, 
both  from  the  constant  wetting  and  excoriations  as  well  as  from  the  in- 
capacities associated  with  it.  It  is  impossible  in  most  cases  to  fit  any 
apparatus  satisfactorily  to  receive  the  urine.  Hence  the  treatment  is  solely 
operative  ;  and  even  this,  it  must  be  confessed,  is  not  always  satisfactory. 
Attempts  have  been  made  to  divert  the  ureters  into  the  intestine,  and  suc- 
cessful results,  at  any  rate  for  a  time,  have  been  recorded.  Holmes,  Ayres, 
Wood,  Greig  Smith,  and  others  have  devised  operations  for  covering  in  the 
exposed  bladder  ;  these  consist  of  dissecting  up  a  flap  from  the  abdominal 
wall  or  scrotum,  and  turning  it  over  the  bladder  surface,  subsequently 
covering  over  the  raw  side  of  the  flap  with  other  superimposed  flaps  from 
the  groins.  For  details  of  the  operation  works  on  operative  surgery  must  be 
referred  to.  Several  successive  attempts  are  often  required  before  a  good 
result  is  obtained,  and  there  is  sometimes  a  tendency  for  the  flaps  to  retract 
and  leave  the  lower  part  of  the  bladder  exposed  ;  this  difficulty  is  met  by 
subsequent  attachment  of  the  flaps  to  the  scrotum  or  labium  below,  a  plan 
suggested  by  Mayo  Robson,  and  one  we  have  found  of  value.  On  the 
whole,  the  result  of  our  experience  is  that  the  operation  should  certainly  be 
done  in  all  cases  where  the  child  is  in  a  condition  to  bear  a  somewhat  severe 
and  prolonged  manipulation,  and  that  a  great  improvement  may  be  expected 
as  a  final  result  (fig.  152).    The  child  should  not  be  operated  on  until  it  is 

1  According  to  Dr.  Champneys,  St.  Bartholomew' s  Hospital  Reports,  1877,  extroversion 
may  be  associated  with  talipes  and  other  deformities ;  the  sex  may  be  doubtful  from 
external  appearances  ;  there  may  be  rectal  prolapse,  with  a  long,  loose  rectal  mesentery. 
AH  grades  of  deformities,  from  mere  separation  of  the  symphysis  pubis,  with  perhaps  a 
hernial  pouch,  but  no  deficiency  of  the  bladder,  maybe  met  with ;  in  the  second  degree  of 
deformity  there  may  be  prolapse  of  the  bladder,  though  it  is  itself  perfect ;  the  prolapse 
may  take  place  through  the  urethra  or  urachus  (Vrolik,  Froriep) :  the  third  degree  is  the 
ordinary  form  ;  while  in  the  fourth  and  most  severe  degree  there  is  extroversion  and  divi- 
sion of  the  bladder  into  two  halves  by  the  opening  of  the  intestine  between  them.  The 
condition  really  arises  from  the  fact  that  the  allantois  is  developed  by  two  lateral  portions 
which  afterwards  meet  in  the  middle  line,  and  thus  the  various  degrees  of  deformity  of  the 
madder,  epispadias,  &c.  are  explained  {vide  Baly  in  Muller's  Physiology).  Union  between 
tne  halves  of  the  allantois  takes  place  at  the  third  week  of  foetal  life,  so  the  deformity 
must  exist  at  that  time ;  but  see  chapter  on  Rectal  Deformities. 

ni.     .  condition  of  the  umbilical  vessels  is  inconstant :  they  may  run  separately  to  the 
S  rior'  h  "'"''h    "2"  ""^"""^  "^-^l-        ^helnus  is  generally  mor 

altoX'^o^^rf-  The  external  genitals  may  be  deficient 

^n  ?the  scrl^^^^^  ^7"!  '  "^^^      '"^^^•"^d,  o:  may  descend 

thertis'^rii°n"'''^r°n'        "^^^^^'^^^^on  is  not  a  cleft  of  the  bladder  merely,  since 
he  k  dnev  fnTt  J     f  excepting  the  trigone  and  neighbouring  parts.    The  pelvis  of 
urethra   ^  and  the  ureters  are  usually  dilated,  and  may  open  into  the  rectum,  vagina,  or 

orml^Ut^rrctlm''^"''''  '"'''""'^  ""'^  ''''''  an  imperforate 

from  ^'^^  ^^^^^     ^-'^-^  -  ■• 
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3  or  4  years  old.  It  has  been  proposed  to  scrape  or  cut  away  the 
mucous  surface  of  the  bladder  except  at  the  orifices  of  the  ureters,  and 
thus  avoid  irritation  of  an  exposed  mucous  membrane.  Excision  of  the 
bladder,  with  or  without  transplantation  of  the  ureters,  direct  suture  of  the 
vesical  margins,  with  or  without  section  of  the  sacro-iliac  joints,  to  allow 
approximation  of  the  rami  of  the  pubes,  have  also  been  suggested.  A  good 
summary  of  the  various  operations  will  be  found  in  'Ann.  des  Mai.  des 
Organes  Gdnito-urinaires,'   March   1888,  by  Pousson,  and  in  Tillmann's 


«  Surgery,'  1899.  After  operation  one  of  the  troubles  is  the  constant  forma- 
tion of  phosphatic  deposit  about  the  parts  ;  careful  cleansing  and  daily 
syringing  with  a  dilute  acid  solution  are  required.  We  have  found  dilute 
hydrochloric  acid  7)lxx,  glycerine  5i,  water  ^i,  a  useful  form  of  wash.  If,  how- 
ever, as  is  sometimes  the  case,  the  deposit  persists  in  spite  of  these  measures, 
we  have  found  that  scraping  it  away  from  time  to  time  with  a  sharp  spoon 
is  the  most  effectual  means  of  getting  rid  of  it.    When  the  bladder  surface 
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has  been  covered  in  as  shown  in  the  figure,  an  appliance  is  readily  adapted 
to  receive  the  urine. 

In  extroversion  of  the  bladder  in  the  male  the  penis  is  nearly  always 
deformed,  the  corpora  cavernosa  are  deficient  to  a  greater  or  less  degree,  and 
the  corpus  spongiosum  is  ununited  on  its  upper  surface,  so  that  the  floor  of  the 
urethra  is  exposed  on  the  dorsum  of  the  penis.  The  whole  organ  is  stunted 
and  turned  up  against  the  abdomen  ;  the  prepuce  is  usually  redundant  below, 
and  the  glans  is  generally  better  developed  than  the  rest  of  the  penis. 

Epispadias. — The  condition  of  penis  above  described  may  occur  without 
extroversion,  constituting  epispadias. ^  In  such  cases  there  is  usually  imper- 
fect power  of  retention  of  urine  from  deficient  muscular  development  at  the 
neck  of  the  bladder,  and  for  sexual  functions  the  organ  is  useless.  In  such 
cases  an  apparatus  is  readily  applied  to  prevent  the  discomfort  of  constant 
wetting ;  but  to  improve  the  power  of  urination,  and  perhaps  the  sexual 
function,  operations  may  be  performed,  consisting  in  either  turning  down  a 
hood-like  flap  from  the  front  of  the  abdominal  wall  over  the  urethral  groove, 
or  in  dissecting  up  flaps  of  skin  and  bringing  them  over  the  dorsum— or' 
lastly,  m  taking  a  flap  from  the  scrotum  and  turning  it  upwards  over  the 
penis,  which  is  passed  through  a  slit  in  the  centre  of  the  flap.  Any  small 
fistulous  openings  left  after  union  of  the  main  flaps  are  closed  by  subsequent 
operation  or  by  repeated  application  of  the  actual  cautery.  In  all  such 
operations  it  has  been  recommended,  as  a  preliminary  step,  to  open  the 
urethra  or  bladder  through  the  perinjeum,  so  as  to  allow  the  urine  to  drain 
away  freely,  without  flowing  over  the  wound.  This  is,  however,  not  a  neces- 
sary procedure. 

Hypospadias.- When  the  floor  of  the  urethra,  together  with  the  corpus 
spongiosum,  is  deficient  to  a  greater  or  less  degree,  the  deformity  known  as 
hypospadias  is  present.  In  the  slighter  cases  the  deformity  is  merely  one 
of  the  urethral  orifice,  which  opens  on  the  under  surface  of  the  glans  penis 
instead  of  upon  its  apex,  though  even  in  these  cases  the  corpus  spongiosum 
IS  always  thinner  and  less  developed  than  it  should  be.  A  dimple  usuallv 
represents  the  opening  of  the  urethra,  or  a  groove  may  run  on  from  t l  e 
existing  opening  to  the  end  of  the  glans.    All  degrees  of  malformation  a  e 

the  scrotum.     n  severe  cases,  the  corpus  spongiosum  being  entirely  deficient 
below,  the  penis  is  bent  downwards  and  held  down  by  fibLs  bands  reTre 
sentmg  the  aborted  spongy  body  ;  it  is  also  bound  down  by  the  defideZ  of 
he  prepuce  below,  though  a  redundant,  hood-like  fold  overlies  threLs 
above.    In  the  severest  cases  the  scrotum  is  cleft  and  ill  deveToned  .nH 

may  be  such  as  to  give  rise  to  doubts  as  to  the  sex  of  the  individual  snrh 
cOnt  nLTCo  t  Ph-dites.    Sometimes  the  ureihr^^ 

CT^LZ^^l^  "^'^^^^  urethral  fistula  furthe 

The  slth  Ir  H       "^^'T.' .^"^  ^'"'^^  "^^"P^^  by  both  orifices, 
the  dan   S'/    f'"'     deformity,  where  the  urethra  opens  at  the  base  of 

glans,  need  no  treatment,  and  do  not  interfere  with  eifher  the  urinarv  ° 


urinary  or 
20, 
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sexual  functions  as  a  rule,  though  we  have  met  with  a  case  where  this 
condition  was  associated  with  incontinence  of  urine  and  fffices,  probably 
due  to  deficient  development  of  the  sphincters  of  both  outlets.  In  all  cases 
of  hypospadias  a  probe  passed  into  the  urethra  will  show  how  thin  the 
lower  wall  is,  and  the  meatus  is  often  contracted  and  insufficient.  Sometimes 
the  opening  is  sufficiently  far  forwards  to  serve  all  purposes,  but  the  penis  is 
tightly  bound  down  to  the  front  of  the  scrotum.  In  such  cases  the  organ 
may  be  liberated  by  careful  dissection,  but  unless  great  caution  is  observed 
the  thin  floor  of  the  urethra  will  be  cut  through,  and  a  urinary  fistula  result. 
Where  the  opening  is  further  back  than  half  the  length  of  the  penis  an 
operation  may  be  performed  to  lengthen  the  channel ;  with  or  without  a 
prehminary  cystotomy  or  urethrotomy,  flaps  should  be  dissected  up  from  the 
sides  of  the  penis  and  turned  over  one  another  (method  of  superimposed 
flaps).  This  is  a  successful  plan,  but  even  it  often  fails  from  non-union,  or 
breaking  down  again  after  partial  adhesions.  We  more  often  perforate  the 
prepuce,  and  bring  up  the  glans  through  it,  and  then,  after  refreshing  the 
edges  of  the  preputial  fold  and  of  the  urethral  furrow,  unite  them,  completing 
the  new  floor  of  the  urethra  by  subsequent  operations.  A  flap  may  also  be 
turned  forward  from  the  scrotum  and  posterior  part  of  the  penis.  We  have 
found  the  plan  advantageous  and  it  is  less  likely  to  leave  a  fistula  behind. 

Cong^enltal  Contraction  of  the  Meatus  Urinarlus  and  Congrenltal 
Stricture  of  the  Urethra  have  already  been  mentioned.  We  have  met 
with  two  instances  of  the  latter  ;  one,  seen  in  adult  fife,  was  remedied  by 
catheterism  in  the  ordinary  way  ;  in  the  other,  an  infant,  there  was  retention 
of  urine,  with  overflow.  On  passing  a  catheter  two  distinct  obstructions 
were  found,  one  at  the  front  of  the  scrotum,  and  the  other  in  the  prostatic 
region  ;  they  appeared  to  be  definite  bars  of  thickened  tissue,  the  latter 
closely 'simulating  prostatic  enlargement,  which,  if  it  existed,  only  affected 

the  middle  lobe.^  .  cc  ■ 

Congenital  contraction  of  the  meatus  may  become  an  important  affection, 
giving  rise  to  incontinence,  to  retention  and  consequent  cystitis,  and  indeed 
to  all  the  secondary  troubles  associated  with  obstruction  to  the  urinary  out- 
flow In  one  instance  a  boy  of  5  years  old  was  brought  to  us,  "who  was 
said  to  have  had  gonorrhoea  for  three  years,  and  was  believed  to  have  been  tam- 
pered with  ;  there  was  a  distinct  gleety  discharge,  and  the  meatus  was  very 
small  All  the  symptoms  disappeared  after  slitting  the  meatus  and  passing  a 
catheter  a  short  distance  down  the  urethra  at  frequent  intervals  for  a  few 
weeks  •  the  child  was  subsequently  neglected,  and  recontraction  took  place. 
The  following  case  further  illustrates  the  evils  of  a  narrow  meatus  : 

Contracted  Meatus  Urinarlus;  I?etention.-]as.  F. ,  age  4  years  ;  admitted  December  7, 
issf  Well  till  five  weeks  before  admission,  when  he  was  unable  to  pass  unne  wuhout 
na  n  ■  sSrequently  had  pain  in  hypogastrium  and  became  ill  in  himself;  never  passed 
vTL' .  was  catheterised  at  the  out-patient  room  twice,  and  once  passed  urine  voluntarily, 
oradmrs  on  wasXn^  have  a  contracted  meatus,  and  was  cathetensed,  a  sa.al 
,?irument  (ie  ^ot  recorded)  being  passed  ;  urine  clear,  sp.  gr.  xo.8.  faintly  acid,  sl.ght 

1  Dr  Mudd,'5/.  Louis  Med.  and  Surg.  Jotcr.  November  i883,^entions  a  case  of 
enlargement  of  the  middle  lobe  in  a  child  of  13 -onths  ;  the  swelhng  proved  to  be  a 
myoma. 
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sediment  of  mucus  and  phosphates  on  standing,  no  albumen  ;  the  edges  of  the  meatus 
were  found  to  become  glued  together,  and  he  was  unable,  even  by  violent  straining,  to 
pass  urine  himself;  the  bladder  contracted  tightly  round  the  catheter.  December  ir,  the 
meatus  was  incised  to  enlarge  the  orifice,  and  a  No.  8  silver  catheter  passed  daily  through 
the  meatus,  but  not  into  the  bladder.  He  was  discharged  on  the  17th  with  all  his  sym- 
ptoms relieved.  It  is  usually  said  that  retention  in  children  is  always  due  either  to 
impacted  calculus  or  extreme  phimosis.  Here  probably  some  balanitis  led  to  ulceration 
and  cicatricial  contraction  of  the  meatus,  the  edges  of  which  were  probably  acting  as 
valves,  which  shut  by  the  pressure  of  the  urine. 

Complete  obliteration  of  the  urethra  may  also  be  met  with,  as  in  a  case 
recorded  by  Partridge  and  Watson.i  Mr.  Gray  and  others  have  recorded 
cases  of  double  urethra,  one  on  the  dorsum  and  the  other  in  the  normal 
position,  both  communicating  with  the  bladder,  though  not  with  each  other.^ 

The  male  urethra  in  its  prostatic  portion  represents  the  cloaca,  the 
anterior  part  is  formed  by  closure  of  the  genital  folds  and  is  like  the  other 
canals  of  the  hind  end  of  the  embryo,  solid  at  one  stage  of  development 
{vide  Wood-Jones,  antea  cit.).  Failure  in  the  absorptive  process  by  which 
the  urethra  is  opened  up  explains  the  rare  congenital  strictures  and  oblitera- 
tions, and  failure  of  closure  of  the  genital  folds  explains  the  various  degrees 
of  hypospadias. 

Possible  explanations  of  the  other  rarer  deformities  will  su^^gest  them- 
selves on  a  study  of  Wood-Jones's  paper,  but  cannot  be  discussed  here 

Prolapse  of  the  mucous  membrane  of  the  urethra  in  girls  may  be  caused 
by  strammg  ;  it  gives  rise  to  pain,  bleeding,  and  irritability  of  the  bladder 
Day,  who  describes  the  condition  in  the  '  Medical  News,'  Dec  1883  advises 
astringents  in  mild  cases,  and  removal  by  ligature  of  the  prolapsed  part  in 
more  severe  instances.  Dr.  Coley  removed  the  prolapse  by  radial  incisions 
and  obtained  a  good  result  {vide  '  Brit.  Med.  Jour.'  November  i,  1890,  also 
April  12  1890).  We  have  met  with  a  case  of  this  condition  in  which  the 
prolapsed  mucous  membrane  was  strangulated  and  black.  It  was  excised 
and  no  trouble  ensued.  Vascular  growth  of  the  meatus  urinarius  is  occa 
siona  ly  met  with  in  children  {.oide  Eve,  '  Lancet,'  November  1889) 

openL  fust  °/  "^""^'"'^  "^'"""^  P^"'^'  -^thra 

opening  just  at  the  margin  of  the  anus,  outside  the  external  sphincter  •  the 

our  colleague,  Mr.  Collier.    For  an  account  of  other  malformations  of  the 
p  nlle  fi"  t  1  "  P^^'^  t°  the  scrotum,  do  "ble  pent 

TulTo^^^l-^^  '''''  "  Mr.  Jacobson'swork  on  ^  DiseaLTS 

PhiLl  °"  ^'"^^  tr^^e  of  anything  wrong 
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small  size  of  its  orifice  or  because  of  adhesions,  is  an  affection  which  may 
be  congenital  or  acquired.  Further,  it  varies  much  in  degree  :  the  pre- 
puce may  be  very  long  and  end  in  a  puckered,  tapering  point,  in  which 
there  is  but  a  pin-hole  orifice.  Tanner  has  found  it  absolutely  imperforate. 
Where  the  opening  is  very  small,  when  urine  is  passed  it  collects  between 
the  glans  and  prepuce,  and  '  balloons '  out  the  latter,  or  the  prepuce  may  be 
tightly  stretched  over  the  glans  and  universally  adherent  to  it. 

In  most  children  at  birth  the  prepuce  entirely  covers  the  glans,  and  on 
withdrawing  it  adhesions  are  very  often  found  between  the  two,  while  the 
coronal  groove  is  filled  up  with  retained  smegma  in  round  lumps  ;  if  these 
adhesions  are  not  broken  down  and  the  glans  kept  clean,  secondary  inflam- 
mation is  apt  to  occur  (balanitis)  and  gives  rise  to  still  further  adhesions,  with 
perhaps  increased  contraction  of  the  prepuce.  In  most  cases,  with  a  little 
trouble,  the  foreskin  can  be  drawn  back,  the  adhesions  being  torn  down  by  | 
the  finger  and  thumb  or  a  probe  ;  the  adhesions  are  frequently  non-vascular, 
at  other  times  a  few  drops  of  blood  escape.  Daily  retraction  and  cleanliness 
for  a  week  or  two  get  rid  of  all  further  trouble,  occasional  drawing  back 
and  washing  being  all  that  is  afterwards  required. 

If  phimosis  is  neglected  many  ill  results  may  follow.  Retention  of  urine 
from  obstruction  at  the  preputial  outlet  or  at  the  meatus  with  consequent 
extravasation  of  urine,  or  incontinence  from  irritation  may  ensue.  Prolapse 
of  the  rectum  and  hernia  may  result  from  the  straining  required  to  empty 
the  bladder  or  from  irritation  ;  while  cystitis,  balanitis,  formation  of  pre- 
putial calculi,  masturbation,  and  in  later  life  sterility  and  increased  liability 
to  venereal  diseases  and  epitheUoma  are  also  possible  consequences  of 
neglected  phimosis.  Other  troubles,  such  as  paraphimosis  if  a  tight  prepuce 
is  drawn  back,  and,  according  to  Mr.  Barwell's  view,  possibly  joint  lesions 
from  reflex  irritation,  may  occur.  Sayre  also  records  cases  of  various  con- 
tractions and  deformities  of  the  lower  limbs  resulting  from  phimosis. 

If  the  obstacle  to  retraction  is  simply  the  adhesions,  the  breaking  down 
of  these,  already  mentioned,  is  sufficient  ;  if,  however,  the  preputial  orifice 
is  tight,  circumcision  should  be  performed  in  infancy.  Dilatation  of  the 
prepuce  answers  in  some  cases  ;  but  we  are  strongly  opposed  to  it,  since  we 
have  seen  not  only  rapid  recontraction  but  also  much  inflammation  set  up, 
necessitating  circumcision  and  a  long  delay  in  heahng  ;  it  is  not  a  good 

^^^Tn  any  doubtful  case  it  is  wiser  to  circumcise,  as  the  operation  is  as 
harmless  as  any  operation  can  be  if  done  properly. 

In  every  male  infant  the  condition  of  the  prepuce  should  be  attended  to 
during  the  first  few  weeks  of  life  ;  much  subsequent  trouble  may  be  thereby 

^"""Se  are  many  ways  of  circumcising,  of  which  we  will  only  describe  the 
two  we  prefer.  Slitting  up  the  prepuce  should  never  be  done  in  children  :  it 
is  much  better  to  circumcise  properly.  ■     c  a 

The  child  should  be  an.sthetised,  and  then,  with  a  pair  o  dr  sing 


forceps  the  prepuce  should  be  seized  just  in  front  of  the  glans  ;  but  it  is  not 
oToe  drlwn  forwards  so  as  to  put  it  on  the  stretch,  or  too  much  skin  wil  be 
removed    The  forceps  should  be  held  vertically,  and  the  skin  in  front  of 
S  Shaved  off  with  a  scalpel ;  but  at  the  lower  part  of  the  section  the 
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knife  should  be  turned  forwards  so  as  to  make  a  little  triangular  tongue  of 
skin  projecting  from  the  cut  edge  of  the  prepuce ;  the  dressing  forceps  are 
now  removed  and  the  skin  retracts  ;  the  mucous  membrane  is  next  slit  up 
along  the  upper  surface  of  the  glans  with  a  pair  of  scissors,  and  clipped  away 
all  round  as  far  as  the  fr^enum,  leaving  only  enough  rim  of  mucous 
membrane  to  readily  hold  the  sutures ;  the  fraenum  should  not  be  clipped 
close.   Interrupted  catgut  sutures  are  used  to  stitch  together  skin  and  mucous 
membrane ;  generally  one  on  the  dorsum  and  one  on  each  side  are  sufficient ; 
the  httle  tongue  flap  is  then  stitched  to  the  fraenum  and  made  to  cover  in  its' 
raw  surface  ;  by  this  means,  which  was  shown  us  by  Mr.  Davies  Colley,  of 
Guy's,  many  years  ago,  rapid  healing  is  usually  obtained  and  there  is  no  raw 
surface  to  granulate.    The  patient  should  be  kept  lying  down  for  a  few  days 
We  often  slit  up  the  prepuce  with  scissors,  and  then  clip  away  the  required 
amount  of  skm  ;  by  this  means  it  is  easier  to  estimate  the  length  of  foreskin 
to  be  left.    It  is  better  to  do  without  any  dressing,  simply  keeping  the 
clothes  away  from  the  part  by  a  cradle.    If  there  is  any  troublesome  oozing, 
a  strip  of  lint  may  be  wrapped  round  the  penis,  leaving  the  meatus  exposed. 
Bleeding  should  be  carefully  arrested  before  putting  in  the  sutures.  Covering 
over  the  penis  with  a  thick  pad  of  cotton  wool  in  the  hollow  of  which  a  lar^e 
mass  of  vasehne  has  been  put  is  a  good  plan  (Banks). 

In  a  perfect  circumcision  the  edge  of  the  prepuce  will  well  cover  the 
'  f  r^^ov^A  the  corona  is  apt  to  remain  tender  and 

n' .  f       ^        ''"T-  .  ^  ''^"^^         ^^^"^t  that  leaves  no  appear- 

ance of  the  operation  having  ever  been  performed.    If  catgut  sutures  are  used 

ve  thtV     '""^""'i!  ''"T^'-  J'^^'^  mode  of  circumcision  does  not, 

ve  think,  give  such  good  results  as  that  above  described.  Martin  alleges 
that  circumcision  may  produce  contraction  of  the  meatus,  as  a  result  of 
exposure  and  friction  and  various  secondary  reflex  irritatior^s,  which  he  has 

e  uhtom'  ^'"^  "'"^"^  '  '^"^  ^"""^^  — of  any  bad 
result  from  circumcision  properly  performed,  and  think  any  such  troubles 

'"wooH  ^^^'^'^^^^      -^-h  circumcisiris  done 

insteld  of  '  1903,  makes  a  suggestion  that 

mstead  of  circumcision  it  is  only  necessary  to  divide  the  d^ht  mucous 
membrane  mside  laterally  and  suture  the  incision  transversdy  so  as  o 

on^'cLn^roTt^^^^^^^^       His  operation  is  based  upon  thetct  ..at  th^ 
constriction  is  of  the  mucous  membrane  and  not  of  the  skin     The  nlpn 
well  worth  trying  in  the  slighter  cases,  but  is  clearly  not  apnlicabfe^o  th^ 
more  severe  cases  with  a  mere  pin-hok  orifice  ^PPl'cable  to  the 

nflammation  has  subsided  circumcision  should  be  perfon^ed  I 
times  necessary  to  circumri^^  at  k  °^  pertormed  ;  it  is  some- 

be  slow  in  healing.  ^"^"'"^'^^  ^""^ ^^^^  cases  the  wound  is  apt  to 
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completely  buried  in  the  soft  parts,  and  may  give  rise  to  ulceration  or  even 
sloughing,  urinary  fistula,  &c.  flH 

Congenital  parapblmosls  is  the  condition  where  the  glans  is  congeni- 
tally  uncovered  by  prepuce  ;  it  is  not  a  very  common  condition,  but  isalways 
found  in  hypospadias,  even  in  the  slighter  degrees. 

Acquired  paraphimosis  is  produced  by  retraction  of  a  tight  prepuce,  so 
that  the  glans  is  exposed  ;  it  is  usually  the  result  of  mischievous  meddling 
with  the  penis.  If  the  prepuce  is  not  speedily  drawn  forward  again,  the  tight 
foreskin  constricts  the  penis  behind  the  corona  and  interferes  with  the  venous 
circulation  both  in  the  prepuce  and  the  glans  :  the  result  of  this  is  swelling 
and  pain,  the  swelling  being  chiefly  of  the  prepuce,  since  its  tissue  is  more 
lax  than  that  of  the  glans.  If  the  condition  is  neglected  the  appearance  be- 
comes somewhat  alarming  :  there  is  much  oedema,  often  redness,  and  some 
ulceration,  with  distortion  of  the  organ.  Since  the  constriction  is  tightest  on 
the  dorsum  of  the  penis,  there  is  little  or  no  risk  of  ulceration  into  the 
urethra,  and  still  less  of  complete  gangrene,  as  has  been  sometimes  stated, 
but  much  trouble  and  no  little  alarm  are  often  caused  by  this  condition,  and 
we  have  known  it  give  rise  to  suspicions  of  erysipelas  ;  it  might  also  possibly 
be  mistaken  for  extravasation  of  urine  or  cellulitis.  The  treatment  of  the 
affection  consists  in  drawing  forward  the  prepuce  again  ;  to  do  this,  the 
swollen  foreskin  should  be  punctured  with  a  needle  and  all  the  serum  squeezed 
out  ;  by  then  drawing  forward  the  prepuce  with  the  fore  and  middle  fingers 
of  both  hands,  at  the  same  time  pressing  back  the  glans  with  the  thumbs, 
reduction  can  be  accomplished,  unless  the  constriction  is  very  tight  or  of  long 
standing.  Another  method  consists  in  winding  a  piece  of  tape  or  narrow 
elastic  round  the  penis,  from  the  glans  backwards,  and  so,  by  reducmg  the 
size  of  the  glans,  the  foreskin  can  be  brought  over  it.  Where  the  para- 
phimosis has  existed  for  more  than  a  few  days  it  may  be  irreducible  ;  or,  if 
the  constriction  is  very  tight,  it  may  be  necessary  to  divide  the  contracted 
prepuce  behind  the  corona,  but  this  is  rarely  required.  Under  such  cir- 
cumstances the  swelling  is  to  be  reduced  by  puncture  and  a  lead  lotion 
dressing  apphed;  in  time  the  parts  will  model  down,  and,  though  per- 
manent paraphimosis  usually  results,  no  serious  harm  occurs.  After  reduc- 
tion of  a  paraphimosis,  if  the  foreskin  is  long  and  tight,  circumcision  should 
be  performed,  or  in  any  case  measures  taken  to  prevent  a  repetition  of  the 

retraction.  ,    r    1  ^ 

ivxasturbation.-Masturbation  in  children  is  usually  the  result  of  a  ong 
prepuce,  or  retained  secretion,  or  of  some  other  source  of  irritation  about 
the  pelvic  organs  in  either  sex,  such  as  worms,  balanitis,  vaginitis,  stone, 
&c  The  treatment  obviously  in  such  cases  is  to  remove  the  source  ot 
irritation;  circumcision  is  in  obstinate  cases  desirable,  both  as  a  means  ot 
removing  irritation  and  as  a  deterrent ;  while  in  older  children,  w;ho  are 
able  to  understand  the  matter,  and  in  whom  the  habit  is  a  bad  practice  and 
not  the  result  of  any  obvious  physical  cause,  judicious  speaking,  pointing  out 
the  uncleanness  and  the  debasing  effect  of  the  act,  is  the  best  line  of  treat- 
ment. Coupled  with  these  plans  should  be  care  in  avoiding  oppor  unit  es 
and,  if  necessary,  punishment  should  the  vice  be  persisted  in.  In  all  cases 
onanism  should  be  treated  first  as  a  disease,  and  only  as  a  vice  when  it  is 
clear  that  no  cause  for  it  exists. 
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(Edema  of  the  Scrotum  in  children  is  sometimes  met  with  apart  from 
any  obvious  inflammatory  condition  :  it  may  be  part  of  a  general  oedema  due 
to  cardiac  or  renal  disease  ;  in  other  instances  it  is  the  result  of  intertrigo, 
such  as  is  met  with  in  fat  and  dirty  children  ;  occasionally  it  occurs  without 
obvious  cause,  and  in  such  cases  some  source  of  obstruction  to  the  lymphatic 
or  venous  circulation  should  be  looked  for.  Erysipelas,  or  diffuse  cellulitis 
of  the  scrotum,  penis,  &c.,  is  also  occasionally  seen.  In  all  these  conditions 
attention  to  the  general  health  and  the  use  of  lead  lotion  are  usually  all  that 
is  required. 

Diseases  of  the  External  Genitals  in  Females. — The  congenital  mal- 
formations of  the  external  genitals  of  female  children,  apart  from  so-called 
hermaphroditism,  are  rare,  with  the  exception  of  the  simple  adhesion  between 
the  labia  minora  of  the  two  sides,  which,  as  Mr.  Holmes  has  pointed  out,  if 
neglected,  may  produce  retention  of  menses  in  later  life,  and  probably  forms 
the  majority  of  the  cases  of  so-called  imperforate  hymen.  {Vide  Wood- 
Jones,  Ipc.  at.)  The  treatment  of  adherent  labia  is  very  simple  •  the 
adhesions  are  broken  down  readily  with  a  probe,  and  a  little  oiled  lint'  kept 
between  the  labia  for  a  few  days,  together  with  ordinary  cleanliness,  is  all 
that  IS  required. 

Hypertrophy  of  the  labia  or  clitoris  in  children,  though  common  among 
the  natives  of  some  hot  climates,  is  very  rare  in  this  country.  We  have 
however  occasionally  seen  it,  though  rarely  to  an  extent  that  required  treat- 
ment. In  a  young  adult,  however,  we  have  had  occasion  to  remove  hyper- 
trophic labia,  the  condition  having  lasted  some  years,  but  whether  it  was 
congenital  or  not  we  cannot  say.  Nothing  short  of  operation  is  likely  to  be 
ot  any  service  We  have  seen  a  case  in  which  the  clitoris  of  a  little  child 
was  much  enlarged  and  caused  irritation;  examination  showed  that  there 
was  adhesion  of  the  prepuce  of  the  clitoris  to  the  glans,  with  retained 
smegma,  just  as  in  the  case  of  phimosis  in  the  male.  retained 

Naevus  of  the  labia  is  seen  every  now  and  then,  and  is  best  treated  hv 
puncture  with  the  actual  cautery.  treated  by 

calkd  VuTJ[«  w''""'  f  "P^'  ^-^initis,  or,  as  it  more  commonly  is 
dirt  IT^    r  ^^th  ;  it  is  usually  caused  by  neglect  Ld 

dirt,  and  often  by  the  irritation  of  thread-worms  hnf  Jc    /  ^""^ 

of  sources  of  irritation         ti.«  f  ^  P^nect  cleanliness,  the  removal 

chloride  of  mr:  Tb1rifad^^^^  -h  as  per- 

astringent  lotions,  such  as  sulphate  of  zinc  or  2^^  .  f  ""'^  "^'"^ 

form  should  be  well  dusted  into  the  vulva    In  on.  '  T^""^'  ^"^ 

vuiva.    In  one  mstance  we  found 

u  u  2 
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prominent  masses  of  granulations  in  the  vagina  in  a  case  that  had  long 
resisted  ordinary  treatment  ;  in  this  case  nitrate  of  silver  proved  the  best 
application. 

The  so-called  aphthous  vulvitis  is  a  superficial  ulceration  occurring  not 
rarely  about  the  labia  in  ill-nourished,  neglected,  and  unhealthy  children, 
especially  common  as  a  secjuel  or  complication  of  one  of  the  exanthems.  h 
occurs  also  in  some  cases  of  nephritis,  and  may  simulate  the  severer  disease, 
noma,  from  the  presence  of  dried  blood  on  the  surface,  giving  the  appearance 
of  sloughing,  as  in  the  following  case  : 

Acute  Nephritis  ;  Ulceration  of  Labia. — Mabel  C,  age  2  years.  Admitted  October  27, 
1885.  Two  months  ago  an  eruption  appeared  on  the  face  and  head,  which  has  lasted 
since  ;  for  the  past  fortnight  the  labia  have  been  swollen  and  sore,  small  spots  appearing 
first ;  has  had  epistaxis  for  the  last  few  days  ;  is  said  not  to  have  passed  urine  since  the 
24th  ;  bowels  open  this  morning,  motion  quite  black.  On  admission,  pale,  pasty,  bloated 
child  ;  labia  both  much  swollen  and  superficially  ulcerated ;  no  vaginal  discharge  ;  soniu 
superficial  ulceration  around  the  right  ear  ;  eczematous  patches  on  the  head,  covered  with 
blood-stained  scabs.  28th,  seems  very  feeble  ;  no  urine  passed  until  this  morning,  and 
then  into  the  bed  ;  vulva  as  yesterday,  some  thread-worms  seen  about  it ;  eyes  puffy  ;  docs 
not  take  food  well ;  found  dead  in  bed  at  9  p.m.  The  vulva  was  dressed  with  carbolic 
lotion  and  boric  lint ;  and  carbonate  of  ammonia  and  bark,  with  strong  beef  tea  and 
wine,  given.    Temperature,  28th,  M.  98-2°,  E,  96-6°. 

Post-mortem. — Both  lungs  rather  congested  and  oedematous ;  no  pneumonia  ;  heart 
normal ;  kidneys  swollen ;  weighed  together  3  oz.  ;  not  very  congested  ;  in  one,  cortex 
finely  granular  (like  scarlatinal  nephritis)  with  red  points  ;  the  ulceration  on  the  vulva  and 
head  was  quite  superficial ;  there  was  no  sloughing  ;  it  extended  all  over  the  vulva  to  the 
yaginal  orifice. 

The  treatment  consists  in  cleanliness,  free  stimulation,  and  abundant 
nourishment,  together  with  such  measures  as  the  disease  with  which  it  is 
associated  demands. 

According  to  Savarin,  aphthous  vulvitis  occurs  most  commonly  in  chil- 
dren of  from  2  to  5  years,  and  usually  is  a  sequel  of  measles  ;  the  patches 
begin  as  blisters  and  then  ulcerate  ;  they  may  finally  become  gangrenous. 
There  is  some  fever  and  the  parts  around  are  swollen,  but  there  is  very  rarely 
lymphatic  enlargement.  The  labia  majora  are  most  often  affected,  but  the 
process  may  spread  to  the  perinasum,  groin,  &c.  The  disease  has  a  certain 
resemblance  to  diphtheria  and  syphilis,  but  is  distinguished  from  the  former 
by  the  imperfect  membrane  formation,  and  from  both  by  the  multiplicity  of 
the  ulcers,  the  absence  of  lymphatic  enlargement,  and  the  history.  The 
prognosis  is  favourable  unless  gangrene  occurs,  and  the  best  applications  are 
boric  acid  and  iodoform.  Tuberculous  ulceration  may  be  met  with  about  the 
vulva  as  in  other  parts.  , 

Noma  pudendi.— Noma  pudendi  or  noma  vulvs  is  a  gangrenous  attec- 
tion  of  the  external  genitals,  of  precisely  the  same  character  as  cancrum  oris ; 
it  runs  a  similar  course,  occurs  under  the  same  conditions,  and  requires  the 
same  treatment.  It  is  quite  as  fatal  as  cancrum  oris,  if  not  more  so  ;  it  is, 
however,  much  rarer  :  many  of  the  cases  of  so-called  noma  are  mere  y 
aphthous  vulvitis.  We  have  very  rarely  seen  well-marked  cases.  Morse 
found  an  organism  in  noma  that  he  regarded  as  pathogenic. 

War^y  aid  cystic  growths  are  mentioned  by  Mr.  Holmes  and  otheis  ^ 
having  been  met  with  about  the  vulva  and  vagina  in  children,  and  vvoulQ 
require  treatment  on  general  principles. 
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Hfcmorrhage  from  the  vulva  or  vagina  is  occasionally  met  with  in  infants, 
but  is  of  trivial  importance  and  requires  no  treatment  ( Holmes).  ( Vide  chapter 
on  Diseases  incidental  to  Birth). 

Irritable  Mamma. — Irritable  or  painful  mammas  are  not  uncommon  in 
girls  of  from  lo  to  15  years.  There  is  slight  enlargement  of  the  glands, 
which  are  tender ;  the  pain  is  variable  ;  usually  one  breast  is  affected  first 
and  the  other  is  attacked  later.  This  condition  is  usually  met  with  before 
menstruation  has  occurred,  but  is  probably  associated  with  the  physiological 
growth  of  the  organs.  A  similar  condition  is  met  with  to  a  less  marked  . 
degree  in  boys  about  puberty.  Occasionally  the  condition  is  simply  hysteri- 
cal. Treatment  seems  to  be  of  little  use,  but  all  the  cases  we  have  seen 
have  got  well.  Belladonna  and  strapping  locally,  with  tonics  and  arsenic 
internally,  should  be  tried. 

In  infants  the  breasts  occasionally  suppurate  ;  this  is  usually  the  result 
of  rough  handling  on  the  part  of  superstitious  nurses,^  and  may  result  in 
permanently  stunted  or  retracted  nipples.  A  milky  secretion  may  also  now 
and  then  be  seen  escaping  from  the  nipples  of  babies. 

Abnormalities  in  the  Descent  of  the  Testicles. — In  the  fully-developed 
child  the  testes  should  be  in  the  scrotum  at  birth,  or  rather  shortly  before 
birth  ;  ^  it  is  not,  however,  rare  for  their  descent  to  be  delayed  for  varying 
periods— they  may  even  pass  into  the  scrotum  as  late  as  the  time  of  puberty. 
Most  commonly  descent  takes  place  between  the  second  and  tenth  years 
(Hunter,  quoted  by  Jacobson) ;  if  the  testicle  does  not  come  down  by  the 
end  of  the  first  year.  Curling  says  it  is  usually  accompanied  by  a  hernia.  In 
some  instances  the  organs  are  permanently  retained  within  the  abdomen 
(cryptorchism)  ;  sometimes  one  testicle  descends,  the  other  being  retained 
(monorchism).    When  the  testes  have  not  reached  their  proper  situation  they 
may  be  found  in  the  abdomen,  at  the  internal  ring,  in  the  inguinal  canal,  in 
the  upper  part  of  the  scrotum,  in  the  perinasum,  or  even  in  the  thigh  ; »  and 
mstances  of  descent  of  the  testes  through  the  femoral  canal  are  on  record. 
Usually  the  glands  are  movable,  and,  though  they  may  generally  occupy  one 
particular  position,  they  may  often  be  drawn  down  or  pushed  up  beyond  that 
spot,  just  as  their  situation  alters  according  to  the  contraction  or  relaxation 
of  the  cremaster  and  dartos  under  ordinary  circumstances. 

The  cause  of  failure  of  natural  descent  of  the  testicles'  is  still  somewhat 
obscure  Possibly  failure  in  the  action  of  the  gubernaculum,  possibly  simply 
a  lack  of  development  ;  certainly  sometimes  adhesions  to  surrounding  parts, 
to  the  funicular  process,  the  intestine,  or  the  mesentery,  prevent  the  descent. 
Preniature  closure  of  the  funicular  process,  contraction  of  the  inguinal  rings, 
for^w'r  ^^"^  ^P"^r  in  some  cases,  perhaps  account 

kfereL       f  '  ^"^^      shortness  of  the  vas 

deferens,  a  long  mesorchium  allowing  the  testis  to  float  freely  in  the 

retJit^o^rn!;;^^^^^^^^  -^th  the  idea  of  preventing 

^  "^^^^Z^^^tX         "       T^"^     ""''"^     ^^^^y-^'-'^^         o^t  of  seventy, 
some  fibS  oTThl  '^'S^  accounted  for  by  the  fact  tL 

J^e  fibres  of  the  gubernaculum  testis  pass  downwards  into  the  uppJr  parfof  the 


662  Diseases  of  the  Genito-nrinary  System 

abdomen,  fusion  of  the  two  testes,  or  an  enlarged  epididymis,  are  mentioned 
by  Jacobson.' 

The  condition  of  the  glands  when  they  are  in  an  abnormal  position  is  a 
question  of  importance  :  they  are  often  imperfectly  developed.  In  other 
cases,  however,  they  are  in  no  way  defective,  and  cryptorchism  does  not 
necessarily  imply  sterility,  while  monorchism  is,  of  course,  functionally  still 
less  important. 

Apart  from  functional  imperfection,  various  evils  may  attend  imperfectly 
descended  testes.  From  their  abnormal  position  and  diminished  mobility 
they  are  in  many  cases  more  exposed  to  injury,  as,  for  instance,  when  they 
are  lodged  in  the  perinasum  or  in  the  canal.  If  a  testis  becomes  inflamed 
from  injury  or  other  cause,  the  symptoms  are  likely  to  be  much  more  serious 
if  the  gland  is  retained  within  the  abdomen  or  in  the  canal,  while  retained 
testes  are  said  to  be  frequently  the  seat  of  new  growths.^  Most  important, 
perhaps,  of  all  is  the  effect  of  an  imperfect  descent  of  the  testicle  upon  the 
formation  and  persistence  of  hernia.  By  keeping  the  inguinal  canal  and 
rings  open,  the  misplaced  organ  directly  encourages  the  descent  of  a  hernia. 
Where  the  gland  acquires  adhesions  to  the  bowel  and  then  descends  into  the 
canal,  or  even  where  the  adhesions  result  from  descent  of  a  hernia  after  the 
testis,  the  matter  is  still  further  complicated,  and  great  difficulty  in  the 
management  of  such  cases  may  arise.*  It  is  quite  common  for  a  child  to  be 
brought  with  the  statement  that  it  is  ruptured,  and  that  it  has  perhaps  been 
wearing  a  truss — but  this  is  said  to  have  been  always  painful,  and  the  child 
screams  all  the  while  it  is  on.  Examination  shows  an  undescended  testis 
lying  in  the  canal,  which  has  been  pressed  upon  by  the  truss,  and,  of  course, 
the  child  could  not  bear  it.  In  such  cases  the  undescended  testis  is  often  the 
supposed  hernia,  though  frequently  enough  the  two  conditions  co-exist,  and 
a  reducible  hernia  is  found  to  descend  above  the  testicle.  It  appears,  how- 
ever, that  there  is  little  real  proof  that  there  is  any  special  tendency  to  the 
formation  of  tumour  in  undescended  testes.  We  have  met  with  a  case  in 
which  both  testis  and  hernia  were  strangulated  ;  we  removed  the  testis, 
closed  the  canal,  and  the  patient  made  a  good  recovery. 

The  diagnosis  of  undescended  testis  is  not  often  a  matter  of  difficulty ; 
an  examination  of  both  sides  of  the  scrotum  will  generally  clear  up  the  case. 
But  we  would  suggest  a  word  of  caution  not  to  be  satisfied  with  too  cursor)' 
an  investigation  :  sometimes  one  testis  may  be  down,  and,  unless  both  are 
feh  for  at  the  same  time,  may  shp  about  so  as  to  feel  as  if  it  belonged  to 
either  side  ;  sometimes,  too,  an  empty  scrotum  may  be  felt,  but  a  little 
examination  and  manipulation  of  the  canal,  or  the  application  of  heat,  may 
bring  down  the  testicle,  and  the  case  may  turn  out  to  be  merely  one  of 
retracted,  not  retained,  testis. 

1  Diseases  of  the  Male  Organs  of  Generation,  1893.  Vide  also  Lockwood,  Bnt.  Med. 
Jour  1887  and  McAdam  Eccles,  The  Imperfectly-descended  Testis,  1905. 

2  Especially,  according  to  Virchow,  when  they  are  retained  in  the  inguinal  canal ;  lie 
points  out  that  obscure  abdominal  tumours,  in  the  absence  of  any  more  obvious  connec- 
tions should  induce  examination  for  an  undescended  testis. 

The  ccecum  may  descend  with  the  testis  in  consequence,  possibly,  of  unusua 
strength  or  abnormal  arrangement  of  that  portion  of  the  mesorchiuni  called  the  '  puca 
vascularis'  [vide  Lockwood,  Med.  Chir,  Trans.  1886). 
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Occasionally  a  hernia,  if  it  contains  thickened  omentum  or  glands,  may 
be  taken  for  a  testicle  or  a  hydrocele  of  the  cord,  or  a  fibrous  or  fatty  tumour 
may  simulate  a  testis  in  the  canal.  There  is  considerable  variation  in  the 
size  and  firmness  of  the  testes  of  young  children,  and  we  have  frequently  seen 
mistakes  made  about  these  conditions. 

The  treatment  of  undescended  testicle  is  an  important  and  difficult 
matter.  Where  in  an  infant  or  child  3  or  4  years  old  there  is  an  un- 
descended or  imperfectly  descended  testicle,  with  no  hernia,  nothing 
should  be  done  except  gentle  attempts  to  bring  the  glands  further  down  by 
pressure  from  above  with  the  fingers  ;  this  manipulation  should  be  repeated 
frequently  during  the  day. 
In  an  older  child,  up  to  the 
age  of  puberty,  the  same 
line  of  treatment  should  be 
adopted  as  a  rule  ;  if,  how- 
ever, the  testicle  gives  rise  to 
pain  or  trouble,  an  attempt 
may  be  made  by  operation 
to  bi-ing  it  down  and  fix  it 
to  the  bottom  of  the  scrotum. 
We  have  performed  the  ope- 
ration in  a  good  many  cases, 
but  though  it  is  sometimes 
successful  we  have  found  that 
there  is  a  great  tendency  for 
the  testes  to  become  again 
retracted.  The  scrotum  in 
such  cases  is  often  small  and 
ill  developed.  The  operation 
consists  in  exposing  the  testis 
as  in  an  operation  for  hernia, 
passing  a  silk  or  catgut 
stitch  through  its  outer  tunic, 
or  between  the  gland  and 
the  epididymis,  and  then 
bringing  the  suture  out  at 
the  bottom  of  the  scrotum 
and  fixing  it  there.  Testis 
in  perinaso  is  probably  best 


Fig.  153.— The  right  testis  is  undescended,  and  is  seen 
forming  a  swelling  in  the  inguinal  canal. 


treated  by  replacmg  it  m  the  scrotum-by  operation,  if  possible  ;  if  not,  and 
Its  presence  gives  nse  to  trouble,  it  should  be  removed.  Mr.  Tacobson 
advises  that  all  such  operations  should  be  postponed  till  after  the  first  or 
second  year  It  is  essential  to  separate  the  testis  freely  from  all  the 
adhesions  which  usually  exist,  so  that  it  lies  quite  readily  in  its  new  posi- 

that'  nJ?  f  r      u  '''''^'^  'T^^  be  remains  of 

that  part  of  the  gubernaculum  which  is  attached  to  the  tuberosity  of 
the  ischium,  and  this  may  explain  the  abnormal  position  of  the  testis  ^ 


1  Vide  Lockwood,  Med.  Chir.  Trans.  18&6. 
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Pisplacement  of  the  testicle  into  the  perinasum  is  sometimes  the  result  of 
dislocation,  and  is  not  congenital :  under  such  circumstances  ,it  has  been 
successfully  replaced.' 

We  must  strongly  protest  against  the  use  of  a  truss  for  undescended 
testis  in  young  children  with  a  view  of  keeping  it  out  of  the  way,  or  preventing 
the  descent  of  a  hernia  where  no  rupture  already  exists  ;  we  cannot  but  con- 
sider the  plan  unnecessary  and  unscientific  except  in  the  cases  where  the 
testicle  is  inseparably  adherent  to  the  bowel,  and,  as  this  can  only  be  ascer- 
tained by  operation,  we  think  it  is  wiser  to  operate  in  doubtful  cases,  separate 
the  testis,  bring  it  down,  and  close  the  canal  above  it  if  possible.  If  this  cannot 
be  done,  the  testicle  should  either  be  removed — which  should  be  only  done, 
as  a  rule,  when  the  testicle  is  small  and  wasted,  and  can  be  separated  from 
the  gut  without  risk  of  injury  to  the  bowel — or,  after  reducing  it  into  the 
abdomen,  the  canal  should  be  closed  ;  hence  it  is  only  in  such  cases  that 
any  obstacle  to  the  descent  of  the  testicle  should  be  interposed. 

Should  an  undescended  testis  become  inflamed  from  injury,  from  torsion 
or  from  pressure  while  in  the  canal,  the  symptoms  may  be  severe,  and  may 
simulate  those  of  strangulated  hernia — the  absence  of  the  gland  from  the 
scrotum  usually  clearing  up  the  doubt ;  if,  however,  there  is  any  uncertainty 
about  it,  or  the  symptoms  do  not  speedily  subside,  the  parts  should  be  ex- 
plored, and  the  inflamed  or  gangrenous  testis  is  generally  better  removed. 
Fatal  peritonitis  has  resulted  from  this  condition. 

Jacobson,  in  his  well-known  article  in  Holmes'  'System  of  Surgery'  and 
book  on  '  Diseases  of  the  Male  Organs,'  advises  the  use  of  Dover's  powder, 
hydrarg.  c.  creta,  and  hot  poppy  fomentations  in  these  cases  in  the  early 
stage  ;  to  this  work  we  must  refer  for  further  details  on  this  subject :  to  it 
we  are  indebted  for  many  of  the  points  in  the  present  chapter. 

Where  a  hernia  co-exists  with  an  undescended  testis,  but  the  two  are  not 
adherent,  the  best  treatment  is  to  apply  a  truss  of  special  size  and  shape  for 
the  particular  case,  made  so  as  to  fit  between  the  testis  and  the  canal,  and  so, 
while  the  rupture  is  kept  up,  the  testis  is  pressed  downwards.  We  have 
employed  this  plan  usefully,  and  by  its  means  both  defects  may  be  cured. 
Should  the  truss  fail  to  procure  closure  of  the  canal,  the  hernia  should  be 
dealt  with  by  the  operation  described  in  p.  169  ;  the  funicular  process  being 
closed  above  the  gland,  the  descent  of  the  testis  will  be  favoured,  and  an 
attempt  may  be  made  at  the  same  time  to  fix  it  in  the  scrotum. 

It  appears  that  the  retained  or  imperfectly  descended  testis  is  usually 
defective  as  regards  spermatogenic  functions,  but  may  be  useful  from  the 
point  of  view  of  producing  or  preserving  the  secondary  sexual  functions, 
such  as  growth  of  hair,  the  male  voice  and  appearance,  and  so  on.  The 
'  internal  secretion  '  may  still  be  of  some  value. 

Recent  researches  seem  to  show  (i)  that  an  imperfectly  descended  testis 
usually  undergoes  sclerosis,  and  is  not  of  functional  reproductive  value, 
except  possibly  for  a  short  time.  (2)  That  operations  for  such  condition  are 
often  unsuccessful  and  do  not  result  in  further  development  of  the  organ. 
(3)  That  in  cases  of  difficulty  in  getting  the  testis  down  into  the  scrotum 
which  have  been  dealt  with  by  free  division  of  vessels,  &c.,  atrophy  follows. 


1  Victor  Horsley,  Med.  Times  and  Gazette,  December  1883. 
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(4)  That  pain  or  discomfort  and  torsion  of  the  testis  are  apt  to  occur  in 
imperfectly  descended  organs.  Hence  orchidopexy  or  operations  for  replac- 
ing the  testis  in  the  scrotum  are  of  doubtful  value,  and  with  this  we  agree, 
except  for  cosmetic  reasons. 

Two  alternatives  remain  unless  the  condition  is  to  be  left  alone  :  one  is 
to  reduce  the  testis  into  the  abdominal  cavity,  a  course  which  is  strongly 
advocated  by  some  surgeons,  but  is  not  free  from  objections.  The  other  is 
to  remove  the  gland.  This  is  undesirable  in  children,  but  may  be  done  in 
adults  in  cases  of  unilateral  defect.  It  may  also  be  the  wisest  course  where 
a  hernia^  is  present  and  the  defect  is  unilateral ;  in  such  cases  the  cure  of 
the  hernia  is  made  more  certain  and  easy  by  complete  closure  of  the  canal 
after  removal  of  the  testis. 

There  seems,  as  has  been  stated  already,  very  little  evidence  that  an 
abdominal  position  of  the  testis  makes  it  more  likely  to  become  the  seat  of 
new  growth  (Eccles).  If  any  operation  is  done  it  is  said  to  be  more  likely 
to  promote  the  development  of  the  gland  if  it  is  done  early  ;  at  the  same 
time  It  must  not  be  forgotten  that  the  testes  may  and  do  sometimes,  as 
already  stated,  descend  even  as  late  as  puberty. 

^    We  must  refer  to  Mr.  Eccles'  work,  and  to  a  paper  by  Mr.  Corner  in 
Bnt.  Med.  Jour.,'  June  4,  1904,  for  further  discussion  of  the  question. 

Supernumerary  Testicles  hardly  ever  occur.  Most  of  the  supposed  in- 
stances have  turned  out  to  be  either  hydroceles  of  the  cord,  hernice,  or  solid 
tumours.  Lane  has,  however,  recorded  a  recent  case.  Congenital  absence 
ot  the  testes  as  distinguished  from  mere  cryptorchism  is  an  exceedingly  rare 
condition  and  usually  associated  with  other  malformations.  Langton  records 
two  instances  of  unilateral  deficiency,  the  vas  deferens  ending  in  blind  coils 
('  Bnt.  Med.  Jour.,'  December  i,  1900). 

.nrwf ''^".7  °'  ^"^^^"^"^      occasionally  met  with  :  in 

nverted  I  ,  !  "  ""^l  developed,  but,  of  course,  functionless  sexually. 
Inverted  testicle,  where  the  epididymis  lies  in  front  of  the  gland  is  some- 

Sn  of  tr  L^HcS     ^  ^ 
^^IX^::^^^^  ^^-^^^-^^^^  °f  -^^placed  testis,  in  so  far  as  it  relates  to 
-^i^S^l^S^::^^^^  (^)      the  iliac  ^ssa.  (,  in  the 
canal. ""^  ^"'^  "'^  ^°"-e  into  [a)  the  perinaeum,  [i)  the  crtxral 

may' sitTat?!  San^Sef hTnl'or '  \  ^^"^T"^'  ^°  P-^°-tis, 

of  malignant  growth  S  may  atrop";  '  °'  tuberculous  disease,  or 

thetnSnTed  SlldrimS t'''  ^^^^^^  °f  '"destine  to 

S.  Hydrocele  n^y  t  a  ^^0^7^:^'^^""'^'  °'      '"^"^^"^^  P^""--" 
effusion  into  some  uLbliterSeTportion  '  f  ^^^^^  ^'^"^  inflammatory 
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canals,  and  occasionally  in  later  childhood  a  similar  malposition  occurs.  We 
have  seen  both  ovaries  prolapsed  into  the  inguinal  canals  in  a  case  of  tuber- 
culous ascites,  the  ovaries  returning  to  the  abdomen  on  the  subsidence  of  the 
fluid.  If  irreducible,  the  ovaries  may  give  rise  to  trouble  in  later  life  from 
their  enlargement  at  the  menstrual  periods,  as  well  as  from  their  presence 
keeping  the  inguinal  canals  patent :  hence,  where  possible,  they  should  be 
returned  to  the  abdomen  and  kept  back  by  a  truss  ;  occasionally  an  opera- 
tion as  for  hernia  is  required.  Torsion  of  an  ovary  prolapsed  through  the 
inguinal  canal  has  been  recorded. 

Diseases  of  the  Testicle  In  Childhood. — Simple  acute  orchitis  in 
children  occurs  as  a  result  of  injury— undue  pressure  of  a  truss— or  the  result 
of  an  operation  such  as  that  for  the  radical  cure  of  hernia  or  lithotomy  ;  some- 
times without  assignable  cause,  or  under  circumstances  mentioned  in  the 
case  of  hydrocele.    The  inflammation  often  results  in  the  development  of 
hydrocele,  and  there  is  often  oedema  of  the  scrotum  ;  but  the  affection  is 
seldom  severe,  and  subsides  readily  under  the  use  of  lead  lotion,  rest,  and 
elevation.    We  have  never  seen  any  immediate  bad  result,  though  it  is 
possible  that  the  subsequent  growth  of  the  gland  may  be  interfered  with. 
Orchitis  from  mumps  is  very  rare  in  childhood  ;  we  have  never  seen  it. 
Acute  inflammation  of  the  testis  going  on  to  gangrene  may  be  a  result  of 
'  torsion  '  of  the  testis,  an  accident  occasionally  met  with,  usually  occurnng 
in  cases  in  which  there  is  some  abnormality  of  the  organ,  and  very  apt  to  be 
mistaken  either  for  an  acute  orchitis  from  some  other  cause,  or  for  strangu- 
lated hernia,  especially  if,  as  is  often  the  case,  the  testis  has  imperfectly 
descended.    Chronic  orchitis  may  result  from  the  acute  form. 

Syphilitic  Testitls  is,  in  our  experience,  very  rare;  Mr.  Holmes 
mentions  having  seen  hard  knots  in  the  testicle  which  were  apparently 
gummatous  ;  they  readily  yield  to  the  use  of  hydrarg.  c.  creti.  Other  cases 
have  also  been  recorded,  and  sometimes  a  diff^use  orchitis  is  found.  We 
have  met  with  cases  of  induration  of  the  testes  in  young  children  for  which 
we  have  been  unable  to  account. 

Tuberculous  disease  of  the  testicle  is  met  with  in  two  forms  :  as  apart 
merely  of  a  general  tuberculosis,  and  as  a  localised  condition  limited  to  the 
testes  alone  or  the  genito-urinary  tract.    Genito-urinary  tuberculosis  is  much 
rarer  in  lldren  thL  in  adults,  but  it  is  common  to  find  both  testes  tubercu- 
lous    In  the  former  case  the  tubercles  may  be  only  miliary  and  disseminated, 
and"  hence  not  recognisable  during  life,  or  they  may  df^^^^^^^^ 
circumscribed  masses  in  the  epididymis,  just  asm  adults.    While  the  disease 
is  limited  to  the  testicle,  it  takes  the  form  just  described,  giving  often  a 
ensTtion  as  of  a  '  dumb-bell '  or  double  testicle  ;  it  -         ^  ^^^P^^^e 
and  often  of  slow  growth.    If  nothing  cuts  short  the  child  s  life,  he  testicle 
usually  at  last  breis  down,  and  a  suppurating  '  strumous  testis  develops 
with  its  characteristic  adherent  or  undermined  skin,  hvid  colour,  and 
intractable  course  ;  the  cord  is  usually  thickened.  ,„„  affection 

Where  the  tubercle  is  generalised,  no  treatment  of  the  testicular  atiectio 
is  oTcourse  of  any  use  ;  when,  however,  no  obvious  lesion  exists  e  sewhere 
r  us^manage^ent,  medicinal  and  dietary  of  ^he-  cases  shouM^ 
carried  out  (cod-liver  oil,  phosphate  of  iron,  &c.).    For  the  testiae 
pressure,  with  occasional  inunction  of  mercurial  or  iodide  of  lead  ointment. 


■RSiTV  OF  Leeds 

Tumoui's  of  the  Testis — Hydrocele  667 

may  be  used,  but  as  soon  as  suppuration  occurs  it  is  probably  better  to 
remove  the  gland  ;  it  is  in  such  cases  most  likely  functionally  destroyed  from 
blockage  of  the  efferent  ducts,  and  is  a  source  of  general  infection.  The 
operation  is  sometimes  advised  as  a  precautionary  measure  as  soon  as  a 
diagnosis  can  be  made,  but  the  propriety  of  this  we  think  open  to  doubt  •  we 
have  had  occasion  to  perform  the  operation  only  once  or  twice,  and  in' one 
case  the  child  was  seen  two  or  three  years  later  in  good  health,  his  brother 
being  affected  by  'general  surgical  tuberculosis.'    In  this  instance  the 
disease  began  at  7  weeks  old,  and  the  gland  was  removed  at  18  months  • 
testicle  and  epididymis  were  involved.    Our  colleague.  Professor  Dreschfeld' 
has  recorded  a  case  of  congenital  tuberculosis  of  the  testis  in  which  tubercle 

tntJZ  T^-   ■  "^^r^  ''''''  those  cases  where  the 

body  of  the  testis  ,s  involved,  and  when  present  castration  is  probably  the 

Tumours  of  the  Testls.-Tumours  of  the  testis  in  children  may  be 
congenita  or  acquu-ed  ;  the  congenital  are  rare  and  usually  tera^omata  or 
« dermoid,'  consisting  of  cysts  which  contain  hair,  teeth,  Vc  Ts^n  the 
corresponding  tumours  of  the  ovary.^    Striped  and  uns triped  myomlL 

acTordb'.  '  J""  ^°"^^"'t^^  adeno-safcl7v  and 

t°.S'l^°^k,'  carc.noma-though  Butlin  disbelieves  in  the  occur- 
rence of  carcinoma  testis  in  children. 

Acquired  tumours  are  usually  sarcomata  (round-celled)   very  ranidlv 
growing  very  n^alignant,  and  tending  to  involve  the  lumbar  glands^ 
early.    The  large  size,  rate  of  growth,  solidity,  dilated  veins  opacity 
bossy  surface,  sometimes  with  cysts,  make  the  diagnosis  usually  easv  Th. 
growths  generally  occur  in  the  first  few  years  of  We  buracco^dTn  J'tn  R  H 
are  common  from  the  time  of  birth  to  the  tenth  yel;  "^'"^'"^  '°  ^"'^"^ 

fre<,ue«:;;t;Wth';'"S  '4*"^  '~  »  ">"*~'i,  mos, 

the  testes  hang  Too  e  and  pendritus'    I,"  ^""^'i"". 
-is  being  siee.d  ."h-rrwhne'U"^^^^^^^ 

;  Jour.  1884,  p.  860. 

•  ■r^rTb;"S::S.tts::Ss^S  ~  ^^^^^  as  instances  Of 
result  of -ha^rotopie  plastique  '  °f  P^thenogenesis  ;  and  by  Lebert  as  the 

•'  Rindfleisch  and  Rokitansky  4  d        d  i 

^  Path.  Soc.  Trans.  1885  '    ^^^^  ^885. 

see  Ja^oS;;;!',"^^^-  ^^"^  4'  For  a  full  account  of  testicular  growths 
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accidents.  Hydrocele  may  be  congenital  where  the  whole  processus  vaginalis 
remains  patent  ;  in  this  case  if  the  communication  with  the  peritoneal  cavity 
remains  free,  the  fluid  will  flow  in  and  out  according  to  the  position  of  the 
child.  We  must  say  this  condition  is  not  often  found  :  either  the  opening  is 
a  small  one  and  readily  occluded  by  flexion,  or  this  form  of  hydrocele  is  rarer 
than  is  commonly  supposed. 

Infantile  hydrocele,  so  called,  is  the  condition  where  the  tunica  vaginalis 
and  funicular  process  are  distended  with  fluid,  the  processus  being  closed  at 
the  internal  ring  ;  this  is  a  common  condition.  Again,  the  funicular  part  of 
the  processus  may  remain  open,  but  be  shut  off  from  the  tunica  vaginalis  ; 
in  such  a  case  a  congenital  funicular  hydrocele  would  result.  Or,  finally, 
there  may  be  an  encysted  hydrocele  of  the  cord  from  distension  of  an  unclosed 
segment  of  the  funicular  process. 

Diffused  hydrocele  of  the  cord,  described  as  a  sort  of  oedema  of  the 
cellular  tissue  of  the  cord,  is  believed  to  be  very  rare  ;  we  met  with  a  case 
while  operating  for  hydrocele  of  the  cord,  in  which  there  was  some  gelatmous 
material  lying  in  the  tissue  of  the  cord,  superficial  to  the  funicular  process, 
which  contained  ordinary  clear  fluid.  Hydrocele  (encysted)  of  the  testis 
and  epididymis  from  dilatation  of  the  hydatid  of  Morgagni,  or  organ  of 


Congenital 
form 


Infantile 
form 


Congenital  Encysted  hydro-  Common  vaginal 
funicular  form    cele  of  the  cord  hydrocele 


Fie  iS4.-Diagram  of  the  commoner  forms  of  Hydrocele  of  the  Vaginal  Process. 
^  ^  Altered  from  Lane. 

Girald^s,  may  possibly  occur  ;  it  is,  however,  usually  a  disease  of  later  life, 
and  no  case  appears  to  have  been  recorded  in  childhood  (Gossehn). 

Diagnosis.-T\^  diagnosis  of  hydrocele  m  children  is  made  by  firs 
examining  the  cord,  and  excluding  the  presence  of  a     ^^^^^^J/ ^.^ J;^^^^ 
there  is  no  increased  thickness  of  the  cord  above  ;  next,  a        f^^^' ^^^^^^ 
tuating  feeling  points  to  hydrocele  ;  and,  finally,  translucency,  or  the  possibil  t) 
of  reduction  gradually  by  pressure  or  elevation,  without  any  gurg  ing  sensa^ 
Son  clears  up  the  case.    It  is,  however,  certain  that  hernux  m  in  ants,  when 

^bowel  contains  only  flatus  and  is  much  distended,  are  sometimes  quite 
translucent.    Sir  H.  Howse  was,  we  believe,  the  first  to  point  out  this  fact, 
and  we  have  many  times  seen  the  same  thing.  ^^^imp 
When  there  is  an  encysted  hydrocele  of  the  cord  it  ,s  usually  possible 
to  bHng  k  down  by  traction,  and  feel  the  absence  of  thickening  above,  oi  he 

ense  sle  1  ng  may  be  made  to  slip  backwards  and  forwards  between  tl 
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its  irreducibility,  and  its  consistence,  together  with  the  absence  of  the  testis 
from  the  scrotum,  will  give  the  clue. 

Combinations  of  two  forms  of  hydrocele,  e.g.  of  vaginal  hydrocele  with 
encysted  hydrocele  of  the  cord,  may  be  met  with,  and  a  funicular  process 
may  contain  fluid  at  one  time  and  a  hernia  at  another.  Or  there  may  be 
mfantile  hernia  with  infantile  hydrocele.  A  collection  of  fluid  may  form  in  the 
sac  of  a  congenital  hernia,  but  is  usually  masked  by  the  presence  of  bowel. 

Engel  and  Camper  are  quoted  by  Jacobson  as  having  found  the  processus 
vagmahs  closed  at  birth  in  about  10  per  cent,  only  of  children  examined  ;  this 
supports  the  view  that  some  abnormal  condition  of  secretion  in  the  abdo- 
mmal  cavity  must  exist  to  produce  a  congenital  hydrocele,  for  it  is  certainly 
not  as  common  as  these  figures  would  imply. 

Hydrocele  in  Girls.— The  funicular  process  in  girls  (canal  of  Nuck)  is 
occasionally  the  seat  of  hydrocele  ;  the  diagnostic  points  and  treatment  are 
practically  those  of  hydrocele  of  the  cord  in  boys. 

Treatment.~yizxiy  cases  of  hydrocele  get  well  without  treatment  ;  those 
due  to  local  irritation  subside  on  removal  of  the  cause.  The  congenital  form 
may  disappear  by  spontaneous  closure  of  the  funicular  process  ;  other  cases 
subside  under  the  use  of  evaporating  lotions,  lead  lotion,  or  mild  counter- 
irntation  such  as  painting  with  tincture  of  iodine.  The  congenital  and  funi- 
cular varieties  are  usually  cured  by  a  truss,  and  it  is  seldom  that  hydroceles 
give  much  trouble.  When,  however,  these  plans  fail,  the  methods  of  tJeat 
ment  we  prefer  are:  (i)  injection  with  solution  of  pure  carbolic  add  in 
glycerine  (I  part  m  3)  without  emptying  the  sac  of  its  fluid,  so  that  the 
injection  IS  still  further  diluted;  (2)  simple  antiseptic  incision :  the  sac  is  llJd 
open  and  drained  for  four  or  five  days  without  any  stitching  of  the  edges  of 
the  sac  to  the  skin,  as  in  the  so-called  '  schnitt  operation '  or  part  of  the 
parietal  layer  of  the  tunica  may  be  excised,  and  so  the  sac  may  be  ob  kerated 
Tapping,  subcutaneous  puncture,  letting  the  fluid  escape  into  thrioose  scrotal 

r-r^xrn-:;jcS;K 
&f  ^s-rsp^  ^^^^^^ 

ffidema  of  the  scrotum  is  often  met  with  as  a  result  of  inf.vf  •  • 
children,  and  should  be  distinguished  from  hydrocele  .nlL    '""'^''"So  m 
and  extravasation  of  urine-also  from  Z  '  fnflr    \      ,  ^'^''P^^^^' 
cedema,' so-called.  also  trom  the   inflammatory '  or  '  malignant 

an/rrr*'**^^^'  ^^^"^  "^^^  ^'^^      childhood  by  Bryant  Pearce  CnnM 
and  Landouzy,  but  we  have  never  seen  a  case  earlier  tZT.u    .  ^  ' 

in  a  ^Ztfi'y,'::"  "'"'"^  'f  «8S4.  has  ™,  wUh  a  ca.e  of  sarconia 
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successfully  at  three  months,  and  Roemer^  of  Berlin  at  twenty  months.  The 
only  treatment  is  abdominal  section  in  the  ordinary  way.  In  the  case  of 
large  tumours  it  may  be  impossible  to  make  an  accurate  diagnosis  between 
ovarian  and  renal  or  other  congenital  tumours  until  the  abdomen  is  opened. 
Precocious  puberty  has  in  some  instances  been  found  associated  with  ovarian 
tumours.  We  have  seen  considerable  development  of  the  external  genitals, 
with  growth  of  hair  and  discharge  of  blood  from  the  vagina,  in  a  child  3  years 
old,  who  was  the  subject  of  a  tumour  which  apparently  involved  the  liver 
and  the  right  kidney.  Tuberculous  pyosalpinx  has  once  been  met  with  by 
Chaffey,  and  once  by  Quarry  Silcock.- 

1  Jahrbuch  f.  Kinderheilk.  Bd.  xxi.  H.  4.  Eight  out  of  eleven  cases  collected  by 
Roemer  recovered. 

2  Path.  Soc.  Trans.  1885.    See  also  Tumours  of  the  Ovary  b'c.  by  Doran. 
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Diseases  of  the  Bones.-A  full  description  of  the  subject  of  inflamma- 
tion .n  bone  would  be  out  of  place  in  the  present  work,  but  a  few  of  the  more 
important  points  may  be  summarised  here. 

(For  tumours  of  bone  vide  Chapter  XXXVII  ) 

The  process  of  inflammation  as  occurring  in  bone  differs  from  that  in  the 
soft  parts  only  in  that  the  inflamed  tissue  is  more  rigid  and  unyielding 
hence  on  the  one  hand,  the  progress  of  inflammation  mlybe  sWrand  on 
the  other,  as  tension  is  greater,  its  eff^ects  may  be  more  destructive 
hP.Uh  'I'^^^T'  ^"^"^ation  in  bone  leads  to  rarefaction,  i.e.  absorption  of 
healthy  tissue  (rarefying  ostitis),  and  this  may  go  on  slowly  and  without  any 
sufficient  outpouring  of  material  to  develop  pus  or  any  obviou  external 

the  femur  after  excision  in  hip  disease.    In  these  casi  frll, 
almost  spontaneously,  or  at  least  from  very  slight  "oL'ce 

Again,  in  other  instances,  the  inflammatory  material  mav  be  in  .nffi."  . 
quantity,  and  so  incapable  of  becoming  or^anisoH  tW  '"^^.''V  '"^^^'^^t 
this  may  infiltrate  the'adjacent  bonT  f gTvl  ^ 

the  process,  without  the  formation  of  any  definite  ablesf  <^,.l.  1.°" 
we  see  in  some  of  the  cases  of  chronic  oste^myel  tis  o^  thf  ,^ 
ep.phys,tis,  certain  forms  of  necrosis  of  the  aw  &c     IJndl  ..^"^ 
stances  necrosis  usually  results,  or  if  there  is  ZU  .h  f 
an  abscess  in  bone  is  found.  ^  abundant  pus  formation 

Where,  in  consequence  perhaps  (Cornil  and  Ranv^Pr^  • 
degeneration  of  bone  corpuscles,  the  bone  t  ssue  sloX  d  r'''  ''"^ 

acting  as  an  irritant,  gives  rise  to  inflammation  around  an^theT  ^''^^ 
slowly  disintegrated,  with  more  or  less  abundant  forraHo'n  nf 
process  is  seen  in  ordinary  caries  of  a  rib  or  n^  .l      ,  P"'  '  ^"^^  ^ 

end  of  a  bone.    When  smalf  islets  nf  t  ^  P^^^^''  °'  ^^tic^iar 

cut  off  from  the  re  t\7l  su  ouLnre^rflr"'^  out  and,  as  it  were, 
become  detached  (caries  nrcLTca)  wMe  ,7l      ^^'^  ^^^^^^tra 
by  a  line  of  demarUion,  "comrn^:'^^^^^^^  ""''^'1'^ 
Of  course,  be  an  acute  or  chronic  process,  a  sir:[Ln^^i:ntrorsu;p^ 
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causing  gradual  starvation,  or  an  immediate  strangulation  causing  rapid 
gangrene  of  the  part  (acute  necrosis). 

So-called  'condensing  ostitis'  or  'sclerosis'  is  in  its  results  an  hyper- 
trophy, making  the  bone  denser  and  stronger  ;  the  new  material  has  sufficient 
vitality  to  stand,  and  sufficient  blood  supply  to  support  it  as  well  as  the 
original  tissue  ;  such  a  process  we  see  in  chronic  periostitis,  the  results  of 
which  may  be  compared  with  the  sclerosed  bone  of  repaired  rickets. 

Should,  however,  this  deposit  of  new  bone  go  on  beyond  a  certain  point, 
the  blood  channels  become  themselves  so  narrowed  that  the  surrounding 
bone  is  starved,  and  so  necrosis  results. 

It  should  be  noticed  that  while  some  of  these  processes  of  destruction  and 
growth  and  repair  are  constantly  seen  going  on  side  by  side,  as  where  chronic 
osteomyelitis  causes  central  necrosis  and  at  the  same  time  the  periosteum 
forms  a  new  peripheral  layer  of  bone,  in  others  we  do  not  see  any  repair  so  long 
as  the  disease  is  spreading  :  thus,  in  caries  of  a  flat  bone  or  an  articular  sur- 
face, until  the  destructive  process  ceases,  no  new  bone  is,  as  a  rule,  laid  down. 
Inflammation  in  bone  may  occur  primarily  either  as  a  periostitis  or  as  an 
osteomyelitis,  the  latter,  often  called  osteitis,  attacking  the  endosteum  and 
marrow  in  the  medullary  cavity  or  in  the  cancellous  tissue.  Compact  bone 
can  hardly  be  supposed  ever  to  be  the  seat  of  a  primary  lesion,  though 
constantly  involved  by  direct  extension  along  the  Haversian  canals  from 
either  periosteum  or  medulla,  it  being  remembered  that  a  thin  layer  of 
medullary  tissue  hes  in  each  Haversian  canal.  Inflammation  beginning  in 
the  epiphysial  line  may  be  considered  as  an  osteomyelitis. 

Periostitis. — Acute  periostitis,  phlegmonous  periostitis,  or  '  acute 
necrosis,'  is  a  disease  essentially  of  childhood  and  youth,  rare  in  infancy,^ 
and  still  rarer  in  adult  life,  though  we  have  seen  it  in  a  man  of  over  50 
and  in  a  young  man  of  about  25.  These  are  facts  of  importance,  since 
they  show  that  the  disease  does  not  necessarily  begin  in  or  near  the 
epiphysial  Une.  The  disease  is  seen  in  two  distinct  forms,  corresponding  to 
the  anatomical  structure  of  the  periosteum  ;  in  the  one  there  is  an  acute 
inflammation,  with  pouring  out  of  the  inflammatory  products  between  the 
surface,  of  the  bone  and  the  deep  fibrous  layer  of  the  periosteum  (true  deep 
sub-periosteal  abscess)  ;  in  the  other  the  exudation  takes  place  superficially 
to  the  deep  fibrous  layer,  in  the  looser  cellular  zone  which  connects  the 
periosteum  with  the  surrounding  cellular  tissue  (parosteal  abscess).  The 
difference  in  texture  of  these  two  layers  is  of  the  utmost  importance,  and  is 
marked  by  striking  differences  in  the  course  and  results  of  the  inflamma- 
tion. While  the  sub-periosteal  effusion,  whether  serous  or  purulent,  lifts  up 
the  periosteum  from  the  bone,  presses  upon  and  detaches  the  vessels  passing 
to  the  Haversian  canals,  and  thus  cuts  off"  the  blood  supply  to  the  afflscted 
part,  and  further,  by  the  extreme  tension  under  which  it  is  pent  in,  gives  rise 
to  all  those  evil  results  due  to  pressure  of  confined  fluid,  on  the  other  hand, 
the  supraperiosteal  exudation  lies  in  loose  tissue,  interferes  comparatively 
little  with  the  blood  supply  to  the  bone,  and  is  not  bound  down,  so  that  there 
is  but  Uttle  tension. 

I  We  have  only  twice  seen  it  under  2  years  of  age.  Watson  Clieyne  mentions  a  case 
of  Rosenbach's  in  which  it  occurred  in  tdero,  but  this  was  considered  to  be  an  osteo- 
myelitis (?  epiphysitis).— .ffriV.  Med.  Jotir.  March  3,  1888. 
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Either  form  of  acute  periostitis  may  be  met  with  as  a  result  of  injury, 
exposure  to  cold  and  wet,  as  a  sequel  of  one  of  the  exanthems,^  or  as  a 
pyemic  condition.  It  will  nearly  always  be  found  that  one  of  these  causes 
has  produced,  or  at  least  preceded,  the  attack ;  often  two  or  more  may  be 
combined.  The  disease  is  an  infective  one,  and  in  some  cases  pure  cultures 
of  staphylococci  may  be  obtained  from  the  pus. 

The  onset  of  acute  periostitis  is  marked  by  fever  with  its  general  constitu- 
tional disturbance,  rigors,  pain  in  the  affected  limb,  with  swelling  coming 
on  rapidly,  and  usually  involving  the  whole  length  of  the  affected  bone,  and 
often  the  adjacent  joints.  Mr.  Clinton  Dent  has  pointed  out  that  extension 
of  suppuration  to  the  joint  is  commoner  in  supra-  than  in  sub-periosteal 
abscess  ;  it  certainly  does,  however,  occur  in  both  forms.  The  skin  soon 
becomes  swollen,  red,  and  shining,  and  there  is  extreme  tenderness.  The 
temperature  commonly,  in  the  sub-periosteal  variety,  reaches  103°- 105°,  and 
there  is  much  prostration.  Soon  the  swelling  increases,  and,  if  proper  treat- 
ment is  not  adopted,  in  a  few  days  pus  finds  its  way  to  the  surface  and  is 
discharged,  with  much  relief  to  the  symptoms.  Usually,  however,  fresh  foci 
of  suppuration  arise,  and,  if  the  child  is  neglected,  in  a  large  number  of 
instances  pyaemia  occurs,  and  the  patient  dies  ;  in  others,  after  much 
destruction  of  periosteum  and  the  formation  of  many  abscesses,  the  limb  is 
left  riddled  with  sinuses  leading  down  to  the  bare  dead  shaft. 

Sometimes,  but  not  commonly,  the  neighbouring  joints  suppurate  by 
direct  extension  from  periosteum  to  capsule,  and  thence  to  synovial  mem- 
brane ;  most  often,  however,  there  is  merely  a  serous  effusion,  the  result  of 
interference  with  circulation,  or  a  slight  degree  of  inflammation. 

Suppuration  of  a  joint  by  direct  extension  might  be  expected  to  be  most 
common  in  the  case  of  the  hip,  where  the  epiphysial  line  lies  within  the 
joint,  and  this  complication  does  sometimes  occur ;  it  is  not,  however,  common 
in  our  experience.  Of  twenty-three  cases  of  acute  periostitis  under  our  care, 
the  femur  was  affected  alone  in  eight  instances,  the  tibia  was  attacked  in  six 
cases  (in  two  of  these  there  was  extension  upwards  to  the  femur),  the 
humerus  alone  in  two  cases,  the  humerus  and  ulna  in  one,  the  radius  in  one, 
the  ulna  alone  in  one,  the  fibula  in  one,  a  rib  in  one,  the  ilium  in  one,  and 
a  metatarsal  bone  in  one  instance  was  inflamed.  Five  of  these  cases  were 
supra-periosteal  (parosteal),  and  in  them  no  necrosis  followed.  There  were 
five  deaths,  all  from  pyaemia,  and  all  in  sub-periosteal  cases  ;  one  child  had 
non-purulent  pericarditis  (proved  by  aspiration)  and  recovered. 

Usually  the  inflammation  is  limited  by  the  attachment  of  the  periosteum 
to  the  epiphysial  line,  and  does  not  reach  beyond  this  ;  sometimes  it  spreads 
in  along  this  Hne  and  loosens  the  shaft  from  its  epiphysis,  or  sets  up  an 
osteomyelitis.  The  same  endosteal  lesions  may,  of  course,  result  from  exten- 
sion inwards  along  the  Haversian  canals,  but  we  think  it  is  not  the  rule  to 
find  suppuration  within  the  medulla,  either  epiphysial  or  diaphysial,  as  the 
result  of  acute  periostitis.  Quite  apart  from  osteomyelitis,  the  whole  shaft 
may  necrose,  probably  because  not  only  is  the  blood  supply  from  the 

•  Periostitis  and  necrosis  after  typhoid  do  not  occur  till  the  patient  is  well  of  his  fever 
(Paget,  Paih.  Soc.  Trans.  1884).  Macnamara,  however,  quotes  Affleck's  cases  of  peri- 
ostitis in  the  third  week  of  typhoid.  We  have  seen  a  case  of  acute  periostitis  of  the  fibula 
following  exposure  to  cold  after  influenza. 
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numerous  small  vessels  entering  the  bone  throughout  its  length  cut  off,  but 
also  because  the  nutrient  artery  itself,  as  well  as  the  supply  from  the 'epi- 
physial zone,  is  lost.' 

Mr.  Macnamara,  Mr.  Tubby,'- and  others  believe  that  all  these  cases  really 
begin  as  an  inflammation  of  the  epiphysial  line,  and  that  the  mischief  spreads 
downwards  and  upwards,  both  beneath  the  periosteum  and  in  the  medulla. 
That  such  a  condition  does  occur  their  specimens  prove,  and  we  readily 

admit  from  our  own  experience,  but  that  it  is  by 
any  means  the  universal  condition  we  cannot 
agree. 

If  left  to  itself,  then,  and  the  patient  survives, 
acute  periostitis  results  in  necrosis  of  a  part 
or  the  whole  of  the  shaft  of  the  long  bone 
attacked  ;  subsequently  new  bone  is  thrown 
out  by  the  surviving  periosteum  and  surround- 
ing tissues,  and  the  sequestra  are  inclosed  in 
the  sheath  of  this  new  bone,  in  which  are 
cloacae  leading  down  to  the  dead  part. 

Probably  because  the  disease  is  a  somewhat 
uncommon  one,  it  is  often  mistaken,  when  it 
does  occur,  for  erysipelas  or  rheumatism  ;  most 
of  the  cases  of  necrosis  resulting  from  it  are 
said  to  have  followed  one  or  other  of  these 
diseases.  From  erysipelas  it  is  distinguished 
by  the  much  greater  pain  in  periostitis,  by  the 
absence  of  any  defined  line  of  redness,  by  the 
limitation  of  the  disease  and  its  evident  relation 
to  the  shaft  of  a  long  bone,  and,  as  soon  as  an 
incision  is  made,  by  the  exposure  of  the  bone 
shaft. 

There  is,  of  course,  no  real  resemblance  to 
rheumatism  of  joints,  inasmuch  as  the  joints  are 
only  involved  in  very  minor  degree,  so  that  this 
is  a  less  excusable  mistake.  The  disease  most 
closely  resembling  it,  especially  the  supra- 
periosteal  form,  is  diffuse  cellulitis  ;  this,  how- 
ever, is  usually  more  superficial  and  more 
widespread,  not  ceasing  at  the  joints.  In  one 
case  which  we  saw  with  Mr.  Coates,  of  Man- 
chester, the  mischief  spread  from  tibia  to  knee,  and  beyond  this  upwards  to 
the  lower  end  of  the  femur — but  this  is  very  exceptional  ;  there  was  no 
suppuration  in  the  femur.    We  have  had  another  very  similar  case. 

There  is  but  one  treatment  of  acute  periostitis  at  all  worthy  of  considera- 
tion, and  this  is  free  incisions  down  to  the  bone  through  the  periosteum,  as 
soon  as  the  disease  is  diagnosed  :  each  incision  should  be  about  one  inch  to 

1  Vide  Dent's  able  paper,  Med.  Chir.  Trans.  1881.  Mr.  Dent  believes  that  the 
medulla  may  disintegrate  without  being  inflamed  at  all.  Vide  also  Makins  and  Abbott, 
St.  Thomas's  Hospital  Reports,  1889. 

^  Brit.  Med.  Jour.  May  9,  1891, 


Fie.  155.— Acute  Periostitis  of  the 
Femur,  showing  stripping  off  of 
periosteum  and  separation  of  the 
epiphysial  junction.  The  lower 
part  of  the  shaft  has  been  re- 
moved post  7nortem. 
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two  inches  in  length,  and  made  in  the  long  axis  of  the  bone,  care  being  taken, 
where  practicable,  to  make  the  incisions  not  all  on  one  side  of  the  limb, 
though,  of  course,  important  vessels,  &c.  must  be  avoided.  Several  shorter 
incisions  are  better  than  one  the  whole  length  of  the  limb,  as  Mr.  Holmes 
long  ago  pointed  out. 

Bleeding  is  usually  very  free,  and  it  may  be  necessary  to  plug  the  wounds 
for  a  few  hours  to  arrest  it  ;  the  plugs  should  then  be  removed,  drainage 
tubes  inserted,  and  the  wounds  dressed  every  day  or  two,  or  oftener  if  there 
is  much  discharge.  Should  no  pus  be  found  at  the  time  of  incision,  provided 
that  it  is  certain  that  the  bone  has  been  laid  bare,  it  may  be  taken  as  a 
proof  that  the  disease  is  in  its  early  stage,  and  the  prospect  is  therefore 
better.  In  all  cases,  however,  serum  and  flakes  of  lymph  will  be  found, 
even  if  there  is  no  pus,  and  there  will  usually  be  free  suppuration  in  a  short 
time.  Too  free  exploration  of  the  bone  with  the  finger  or  probe,  and  too 
frequent  or  forcible  syringing,  are  to  be  avoided,  as  tending  to  separate  any 
still  adhering  periosteum,  or  to  prevent  adhesion  after  separation  has  oc- 
curred. The  limb  should  be  kept  slightly  raised,  and  stimulants,  opium, 
and  abundant  nourishment  given  to  the  child.  Should  the  fever  not  subside 
in  a  few  hours,  it  is  probable  that  some  abscess  has  not  been  relieved,  and  a 
director  should  be  passed  round  the  bone,  or  a  fresh  incision  made  at  any 
painful  spot.  In  the  tibia,  for  instance,  where  incisions  can  hardly  be  made 
at  the  back,  pus  may  be  lying  beneath  the  periosteum  at  the  back  of  the 
bone,  bound  down  by  muscular  attachments.  In  spite  of  the  authority  by 
which  it  is  supported  (Billroth),  we  cannot  regard  applications  of  nitrate  of 
silver  or  iodine,  or  anything  except  free  incision,  as  good  treatment. 

Since  such  extensive  necrosis  and  so  much  suppuration  with  liability  to 
pytemia  often  follow  in  these  cases,  it  has  been  proposed  to  resect  the 
affected  bone  at  the  time  of  incision,  and  this  has  been  done  by  various 
surgeons.    Since  the  periosteum  is  preserved,  a  new  bone  is  developed,  and, 
it  is  said,  without  shortening  in  cases  where  a  second  bone  exists,  as  in  the  leg 
and  forearm.  1    We  cannot  say  we  see  any  great  advantage  in  this  method, 
and  it  is  impossible  in  any  case  to  be  sure  how  much  of  the  bare  bone  will 
die — usually  it  is  only  a  very  small  portion  compared  with  the  part  exposed  • 
and,  though  we  have  at  a  later  stage  removed  nearly  the  whole  of  the  shaft 
of  some  of  the  long  bones  as  sequestra,  it  is  common  to  see  quite  small 
portions  of  dead  bone  as  the  result  of  most  extensive  stripping  off  of  peri- 
osteum.   We  believe  that  much  harm  is  often  done  by  the  practice,  already 
alluded  to,  of  passing  in  the  finger,  sweeping  it  all  over  the  bone,  and  then 
remarking  that  the  whole  bone  is  bare  ;  of  course  it  is,  for  the  operator  has 
just  stripped  off  the  remaining  periosteal  attachments.    We  think,  therefore 
that  primary  resection  of  the  diaphysis  is  not  to  be  recommended  unless  it 
is  absolutely  detached  at  each  epiphysial  junction  and  bare  of  periosteum 
throughout —  a  very  rare  condition.     Neighbouring  joints  should  not  be 
incised  unless  they  are  pretty  clearly  suppurating,  i.e.  a  slight  degree  of 
effusion  does  not  mean  suppuration.    If  the  joint  is  full  of  fluid,  and  the 
skin  over  it  is  hot  and  its  veins  turgid,  or  if  the  swelling  does  not  subside 
1  Much  shortening  has,  however,  followed  in  some  cases  (vide  Neve,  Indian  Med 
Gaz.  April  1884,  who  records  a  case  of  an  inch  and  a  half  shortening  after  removal  of 
the  upper  half  of  the  tibia  ;  also  Holmes,  Surg.  Dis.  of  Children). 
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rapidly  after  incision  of  the  periosteum,  the  joint  should  be  opened  or,  if  in 
doubt,  aspirated  ;  if  pus  is  found,  a  free  incision  and  the  insertion  of  a 
drainage  tube  are  required. 

It  must  be  very  rarely  that  immediate  amputation  is  demanded,  even  if 
joints  are  involved  ;  if  there  is  no  pyemia,  a  large  proportion  of  the  cases 
do  well,  and  if  pytemia  exists  already  amputation  will  not  usually  succeed. 
If  after  free  incisions  the  symptoms  do  not  subside,  and  especially  if  pus 
escapes  from  the  epiphysial  line,  there  is  probably  suppurative  osteo- 
myelitis ;  the  bone  should  then  be  exposed  and  trephined  to  give  vent  to 
the  matter. 

Those  surgeons  who  only  admit  the  osteomyelitic  origin  of  the  disease 
advocate  trephining  the  shaft  of  the  bone  close  to  the  epiphysial  junction  as 
a  routine  measure  in  all  cases.  It  should  certainly  be  done  when  there  is 
mischief  in  the  interior  of  the  bone,  and  though  it  is  certainly  not  always 
necessary  it  is  better  in  these  cases  to  do  too  much  rather  than  too  little. 

The  time  at  which  sequestra  may  be  expected  to  be  loose  after  the  onset 
of  the  disease  varies  with  the  size  of  the  bone  and  the  extent  of  destruction  ; 
if  the  whole  shaft  dies  the  bone  will  probably  be  loose  in  a  month  or  six 
weeks  ;  if  only  a  part  is  necrosed  it  will  vary  from  the  time  mentioned  to 
many  months,  or,  in  the  case  of  the  femur,  the  bone,  especially  if  the  lower 
-  end  is  affected,  may  remain  for  years  without  being  detached,  and  yet  is  so 
far  devitalised  that  it  acts  as  a  foreign  body  and  keeps  up  suppuration.  This 
'especially  applies  to  periostitis  attacking  the  popliteal  surface  of  the  femur, 
and  holds  good  of  chronic  inflammation  as  well  as  acute. 

No  absolute  rule,  then,  can  be  laid  down  as  to  the  time  at  which  sequestra 
can  be  removed  ;  the  sinuses  should  be  explored  with  a  probe  from  time  to 
time,  and  if  the  dead  part  can  be  felt  to  be  movable  it  should  be  cut  down 
upon  and  taken  away.  If  no  loose  bone  can  be  felt,  but  the  probe  passes 
down  through  cloacae  in  new  bone  to  a  sequestrum,  the  patient  should 
be  anaesthetised,  the  limb  rendered  bloodless,  the  sinuses  laid  open,  the 
cloacae  enlarged,  and  the  sequestra  examined  :  any  that  are  loose  should  be 
taken  away,  and  any  distinctly  dead  but  not  loose  bone  may  be  cut  away, 
but  no  doubtful  bone  should  be  disturbed — it  may  recover.  The  wounds  are 
then  plugged  with  iodoform  gauze  or  lint,  and  daily  dressed  until  they  fill  up 
or  the  sequestra  become  loose.  It  is  very  seldom  that  all  the  dead  bone  is 
removed  at  one  operation  ;  usually  small  fragments  either  come  away  ot 
themselves  or  have  to  be  removed  by  later  operations.  In  cleaning  out  the 
cavities  in  which  sequestra  lie  great  care  should  be  taken  not  to  break  into 
joints  or  remove  more  new  bone  than  is  necessary.  The  delay  in  waiting 
for  the  separation  of  sequestra  is  not  wasted  time,  for  the  new  bone  is  mean- 
while consolidating,  and  the  limb  getting  stronger.  In  subsequent  dressings 
care  must  be  taken  to  keep  all  the  cavities  well  drained  and  syringed  out, 
otherwise  retention  of  discharges  and  detritus  will  give  trouble.  Unnecessary 
probing  of  sinuses  is  useless  and  harmful :  it  is  useless  to  be  constantly 
feeling  bone  to  see  whether  it  is  loose,  for  the  process  of  separation  is  a 
slow  one  ;  it  is  harmful,  because  broken  granulations  readily  absorb  septic 
material,  while  sound  ones  are  proof  against  it— moreover,  it  needlessly 
frightens  a  child.  Where  repair  is  very  slow,  and  profuse  discharge  is 
wearing  out  the  patient,  it  may  be  necessary  to  sacrifice  doubtful  bone 
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for  the  sake  of  rapid  healing,  or  in  extreme  cases,  chiefly  where  there  is 
destruction  of  a  neighbouring  joint  and  great  prostration,  even  amputation 
may  be  required. 

Case  — T  B  ,  aged  6i  years,  was  admitted  April  22,  1881.  Three  weeks  previously 
the  boy  fell  down  some  steps  and  hurt  his  forehead  and  his  shin,  but  seemed  to  get 
quite  well.  Two  days  before  admission  he  complained  of  pain  in  the  left  thigh,  but  ran 
about  as  usual.  On  the  following  morning  he  could  not  get  up.  had  pam  m  the  knee, 
and  could  not  move  the  leg ;  he  was  delirious  during  the  night,  with  profuse  sweating. 
On  admission  he  was  pale,  dull,  and  heavy-looking  ;  respiration  48,  temperature  106  , 
pulse  156,  with  low,  muttering  delirium.  He  was  ordered  four  grains  of  quinme  and 
brandy-and-egg  mixture.  The  left  thigh  was  swollen  to  nearly  double  its  normal  size 
from  the  top  to  the  knee,  and  intensely  painful.  A  short  time  after  he  came  in,  three  free 
incisions  were  made  through  the  periosteum  down  to  the  bone  ;  much  sanious  sero-pus 
and  lymph  escaped.  The  bone  was  quite  bare.  After  the  operation  the  temperature  was 
104°,  falling  to  102-4°.  There  was  great  prostration.  The  temperature  again  rose  to 
106 '6°  at  II  P.M.,  when  he  died. 

Post-mortem.— Thera  were  recent  pysemic  abscesses  in  the  lungs  and  the  whole 
femur  was  bare  from  the  neck  to  the  lower  epiphysis.    No  other  disease  was  found.  Vide 

fig.  155- 

Supra-periosteal  abscess  has  the  same  general  symptoms  as  the  more 
serious  conditions,  but  it  is  much  less  severe,  for  the  reasons  already  men- 
tioned ;  the  pain  and  fever  are  less,  though  the  swelling  is  often  as  great. 
On  cutting  into  the  abscess,  and  passing  the  finger  in,  the  bone  will  be  found 
still  covered  with  the  dense  fibrous  layer,  and  is  consecjuently  not  bare. 
Necrosis  seldom  follows,  or  if  it  does  it  is  limited  both  in  extent  and  depth  ; 
usually  only  a  small  scale  of  bone  comes  away.  If  this  form  of  periostitis  is, 
however,  neglected,  the  deeper  layer  may  slough,  or  the  mischief  spread 
through  it,  and  more  extensive  necrosis  may  ensue.  The  diagnosis  between 
the  two  conditions  can  generally  be  made  by  the  less  severity  of  the  symptoms 
in  the  superficial  variety. 

The  immediate  and  later  treatment  is  the  same  as  that  of  the  sub- 
periosteal form,  i.e.  free  incisions  at  first  and  subsequent  removal  of 
sequestra,  should  any  necrosis  occur. 

Case. — Supra-Periosteal  Abscess  of  Thigh. — Mary  Ann  D. ,  aged  13  years  2  months  ; 
admitted  December  24,  1882.  Three  weeks  before  admission  she  had  pain  about  the 
lower  part  of  the  leg  and  walked  lame ;  the  symptoms  increased  latterly,  and  the  left 
thigh  was  noticed  to  be  swollen  and  shining ;  she  had  been  getting  thin  and  pale  for  two 
or  three  months  previously  ;  no  injury.  On  admission  a  large  Huctuating  swelling  occu- 
pied the  anterior  and  upper  half  of  the  left  thigh,  large  veins  ramified  over  the  surface, 
there  was  a  blush  of  redness  over  it,  and  some  tenderness  and  pain  ;  an  incision  was  made 
into  the  swelling,  and  a  large  quantity  of  pus  escaped,  which  was  in  close  contact  with 
the  bone,  though  the  latter  was  doubtfully  bare ;  considerable  bleeding  took  place  into  the 
abscess  cavity,  which  stopped  after  a  free  counter-opening  and  more  perfect  drainage  were 
employed;  she  then  steadily  improved,  and  w;is  discharged  well  on  August  4,  1883. 
This  case  did  not  come  under  our  care  at  first,  and  it  was  only  at  the  second  examination 
that  we  had  an  opportunity  of  exploring  the  bone  ;  at  this  time  it  was  certainly  not  bare, 
a  thin  layer  (deeper  layer  of  periosteum)  covering  it.  The  constitutional  disturbance, 
as  usually  occurs  in  the  superficial  periosteal  abscess,  was  much  less  than  in  the  sub- 
periosteal form,  and  no  necrosis  followed. 


A  careful  watch  should  be  kept  for  the  onset  of  pyjemia  in  all  cases  of 
acute  periostitis  ;  it  appears  sometimes  exceedingly  rapidly.    We  have  just 
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mentioned  a  case  of  acute  periostitis  of  the  femur,  which  died  with  infarcts 
in  the  kings  and  ecchymoseson  the  pleurae  after  an  illness  of  altOL^ether  only 
two  days,  and  another  child  died  in  the  same  way  six  days  after  an  injury 
giving  rise  to  periostitis  of  the  fifth  metatarsal  bone. 

In  some  instances  the  periostitis  is  multiple  at  the  first :  these  cases  are 
no  doubt  pyiemic,  and  sometimes  occur  after  a  primary  joint  lesion  ;  thus  we 
have  seen  acute  suppuration  in  the  ankle  followed  shortly  by  an  abscess  in 
the  wrist,  and  a  few  days  later  by  periostitis  of  the  humerus  and  ulna,  and  by 
pneumonia.  After  death  no  other  lesions  than  these  were  found.  In  another 
case,  that  of  an  infant  6  months  old,  periostitis  of  the  tibia  followed  a 
suppurating  neevus  of  the  scalp  ;  the  bone  necrosed  and  gave  way,  a  fracture 
resulting  ;  the  child  died  of  pyaemia,  sinking,  as  they  so  often  do,  quite 
suddenly. 

We  have  seen  a  case  of  pyccmic  necrosis  of  the  radius  in  which  the  lesion 
was  close  above  the  lower  epiphysial  line,  but  there  was  no  shortening  of  the 
bone  four  or  five  years  after.  The  patient  was  under  the  care  of  our  friend 
Dr.  Pooley,  of  Rochdale. 

The  disease  very  rarely  attacks  any  bones  except  the  long  bones  of  the 
hmbs  ;  the  tibia,  femur,  humerus,  and  ulna  we  have  seen  most  commonly 
affected— sometimes  the  whole  shaft,  in  other  instances  only  a  part,  being 
laid  bare.  Occasionally  the  short  and  flat  bones  are  attacked  {vide  T.' Jones, 
'  Diseases  of  Bones,'  p.  90).  Owen  has  recorded  a  case  of  the  os  calcis 
being  the  seat  of  the  disease  ;  we  have  seen  the  ilium  and  a  metatarsal  bone 
attacked,  and  acute  periostitis  of  the  skull  has  been  met  with. 

A  case  of  acute  periostitis  of  a  vertebra  is  mentioned  by  Macnamara : 
Makins  and  Abbott  have  collected  twenty-one  cases  ofvertebral' osteomyelitis,' 
as  they  prefer  to  call  it  ('Annals  of  Surgery,'  May  1896),  and  their  article 
shows  that  any  of  the  vertebrte  may  be  attacked,  and  that  either  body  or 
laminae  or  a  transverse  process  may  become  inflamed.  There  is  the  greatest 
danger  of  extension  to  the  spinal  meninges,  and  pyaemia  is  very  common 
(sixteen  of  the  twenty-one  cases  died).  The  depth  of  the  lesion  and  the 
obscurity  of  the  symptoms  have  prevented  the  recognition  of  the  condition  in 
many  instances.  Free  incision  and  perhaps  removal  of  a  lamina  to  set  free 
pus  within  the  spinal  cord  may  be  required.  The  lumbar  spine  is  most 
commonly  attacked  (Chipault,  '  La  Gazette  des  Hopitaux,'  December  1896. 
Abstract  in  '  Medical  Chronicle,' June  1887).  Coutts  also  records  a  series  of 
cases. 

Case. — Necrosis  oj  Rib  {traumatic) ;  Empyema. — Wm.  G. ,  aged  10  years  7  months  ; 
admitted  November  20,  1881.  Nineteen  days  before  admission  fell  with  his  side  against 
the  kerbstone ;  two  days  later  had  much  pain  in  the  side,  and  swelling  appeared  next 
day;  had  rigors,  and  was  feverish  and  vomited  on  November  28.  On  admission,  pale  ; 
some  dyspnoea,  but  not  urgent ;  anxious  expression  ;  a  soft  fluctuating  swelling  over  the 
lower  part  of  the  left  side  of  the  chest,  rather  larger  than  the  palm  of  the  hand  ;  the  heart's 
impulse  was  two  or  three  inches  to  the  right  of  the  sternum,  and  the  whole  of  the  left 
side  of  the  chest  was  dull,  and  the  respiratory  sounds  were  distant,  though  audible ;  a 
cyrtometer  tracing  showed  distinct  bulging  of  the  left  side  ;  the  abscess  was  opened  the 
same  day,  and  a  small  quantity  of  thin  pus  escaped  ;  the  pleural  cavity  was  then  opened 
and  a  pair  of  dressing  forceps  pushed  into  it  between  the  ribs ;  a  large  quantity  of  slightly 
turbid  yellowish  fluid  was  evacuated  ;  the  abscess  cavity  was  clearly  quite  distinct  from  the 
pleura,  and  at  that  time  the  pleuritic  fluid  was  not  purulent ;  the  rib  was  bare,  but  not 
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frictured  •  a  tracheotomy  tube  was  tied  into  the  chest  and  the  wound  dressed  antiseptically. 
All  rent  well,  and  on  December  3  a  vulcanite  tube  was  substituted  for  the  silver  tracheotomy 
Tube  On  the  following  day  it  was  seen  that  for  the  first  time  the  discharge  was  distinctly 
purulent,  and  it  was  considerable  in  amount ;  the  lower  half  of  the  left  chest  behind  was 
still  dull  and  tender  to  percussion,  though  in  front  the  resonance  was  good.  Up  to  tnis 
time  there  was  still  partial  orthopnoea ;  a  week  later  another  abscess  behind  and  above 
the  first  opening  appeared,  and,  on  incising  it,  bare  bone  was  felt ;  the  du  ness  &c^  was 
clearincr  up.  By  the  end  of  January  1882  the  discharge  from  the  chest  had  lessened  and 
the  dulness  nearly  disappeared.  On  February  2  an  incision  was  made  over  the  diseased 
rib  and  about  a  third  of  it  removed;  there  was  a  good  deal  of  new  bone  around  the 
sequestrum  ;  the  cavity  left  was  plugged  with  a  piece  of  sponge,  which  remained  in  place 
till  March  6,  when  some  of  it  was  cut  away ;  several  bleeding  points  in  it  then  appearea, 
due  to  granulations  which  had  sprouted  into  it  and  held  it  firmly  in  position  ;  at  this  time 
the  left  base  was  normal,  except  slight  dulness.  On  March  13  antiseptics  were  discon- 
tinued ;  on  the  20th  more  of  the  sponge  was  cut 
away,  and  at  the  end  of  the  month  the  rest  was 
removed  ;  it  was  found  that  it  was  impeding  healing 
and  causing  eversion  of  the  edges ;  the  sponge  was 
filled  with  granulation  tissue,  which  microscopically 
was  seen  to  penetrate  the  unaltered  sponge  frame- 
work. The  wound  rapidly  closed,  and  on  May  5 
patient  was  discharged  almost  well ;  there  was  little 
if  any  retraction  of  the  side,  and  the  lung  had  ap- 
parently fully  expanded.  Here  traumatic  periostitis 
of  the  rib  led  to  abscess  externally  and  serous  effu- 
sion into  the  pleural  cavity  ;  after  the  opening  was 
made  probably  the  suppuration  in  the  chest  cavity 
resulted  from  the  communication  with  the  external 
abscess. 

It  is  usually  only  in  cases  which  are  so 
severe  as  to  be  fatal  that  joint  invasion  or 
multiple  bone  lesions  are  found,  but  we  have 
met  with  an  instance  in  which  the  tibia  was 
first  attacked,  then  the  knee  joint  by  direct 
extension,  the  humerus,  lower  jaw,  and  oppo- 
site femur  all  were  involved,  and  yet  the 
child  completely  recovered. 

Arrest  of  growth  from  destruction  or 
synostosis  of  the  epiphysial  line  may  result ; ' 
or,  on  the  other  hand,  there  may  be  over- 
growth from  persistent  hypergemia  of  the 
limb,  as  the  result  of  the  subsequent  irrita- 
tion caused  by  sequestra  (fig.  156).  This 


Fig.  156.— Shows  Overgrowth  of  the 
Bones  of  the  Right  Leg,  especially  the 
Tibia,  after  necrosis.  (Dr.  Massiah's 
case.) 


overgrowth  may,  as  seen  in  the  figure,  cause  distortion  from  one  bone  of 
the  limb  outgrowing  the  other.-  Occasionally  relapses  occur  many  years 
after  the  original  disease  has  subsided,  and  abscesses  form  and  sequestra 


M-  H.  Morgan  has  detailed  a  case  in  the  Brit.  Med.  Jour.  September  i,  1883.  The 
humerus  was  the  bone  affected.     Vide  also  Tubby,  Lancet,  June  6,  1891. 

^  Birkett  has  recorded  a  case  of  overgrowth  of  a  limb  after  injury  to  the  patella  in  a 
boy  of  8  years  (AiM.  Soc.  Trans,  vol.  xviii.)  ;  vide  also  Edmunds,  Path.  Soc.  Trans. 
1885.    A  case  of  B.  Pollard's,  described  as  hypertrophied  callus,  is  perhaps  of  the  same 
nature. 
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are  separated  in  middle  life.    We  have  several  times  met  with  these  cases  of 
relapsed  necrosis,'  perhaps  most  often  in  typhoid  cases 

Where  the  periosteum  has  extensively  sloughed,  or  where  the  bone  has 
been  fractured,  a  short,  weak  limb  may  result  from  deficient  development  of 
new  bone  ;  these  fractures  sometimes  remain  ununited,  and  may  require 
resection  and  wiring.  ^  ^ 

QK%^.-Non-imion  of  Tibia  after  Fracture  as  Result  of  Necrosis.-YemaXit  aire 
4  years  5  months;  five  months  ago  left  hospital,  after  sequestrotomy.  in  a  plaste 
bandage  ;  no  union  occurred,  and  limb  was  useless  and  quite  movable,  though  not  (iaS- 

"""u  '"^'"^  '""^h  atrophied;  surfaces 

refreshed  and  wired  together  by  one  silver  suture,  which  was  fixed  to  buttons  on  surface 
and  wdk  occurred,  and  child  could  bear  her  weight  upon  her  leg 

_  As  the  accounts  of  different  writers  on  the  subject  of  acute  bone  inflamma- 
tion are  somewhat  conflicting,  and  give  rise  to  confusion,  the  following  state- 
ment of  how  the  different  lesions  may  arise  will  perhaps  be  of  service  to 
those  less  familiar  with  bone  diseases. 

Acute  inflammation  of  bone  may  begin  as  : 

A.  Periostitis. 

1.  Sub-periosteal. 

2.  Supra-periosteal  or  Parosteal. 

B.  Osteomyelitis. 

1.  Epiphysitis,  i.e.  disease  beginning  in  the  cancellous  tissue  of  the 

epiphysis. 

2.  Inflammation  of  the  medulla  of  the  shaft  (diaphysitis).. 

3.  Inflammation  beginning  in  the  epiphysial  line,  often  called 

epiphysitis  also. 

4.  '  Juxta  epiphysary  diaphysitis,'  or  inflammation  of  the  end  of  the 

diaphysis  close  to  the  epiphysial  cartilage. 
Inflammation  arising  in  any  of  these  ways  may  give  rise  to  the  other 
forms  of  lesion  ;  e.g.  sub-periosteal  abscess  may  spread  along  the  epiphysial 
line  and  cause  suppuration  in  the  medulla  of  the  shaft,  or  inflammation  of 
the  medulla  may  spread  outwards  and  cause  periostitis.    As  a  rule,  however, 
careful  clinical  observation  will  enable  an  accurate  opinion  to  be  given  of 
the  primary  seat  of  the  mischief    We  are  becoming  strongly  of  opinion 
that  it  is  common  for  tuberculosis  to  be  grafted  on  to  cases  of  acute  inflamma- 
tion of  bone,  i.e.  we  believe  that  many  of  these  cases  which  after  the  acute 
symptoms  have  subsided  run  a  chronic  course,  are  really  tuberculous,  and  it  is 
possible  that  in  some  at  least  the  process  may  have  been  acute  tuberculosis, 
or  at  least  a  mixed  infection,  from  the  first. 

Acute  Osteomyelitis. — Acute  diffuse  infective  osteomyelitis  occurs  as  a 
result  of  amputations  or  resections,  but  this  is  a  rare  condition  ;  it  is  said  to 
be  more  common  in  hot  climates.  The  disease  is,  however,  here  most  often 
met  with  as  a  result  of  extension  to  the  medulla  of  inflammation  beginning 
in  the  epiphysis  or  epiphysial  line  or  end  of  the  diaphysis,  or  of  acute 
periostitis,  and  occasionally  occurs  as  a  primary  condition.  Some  surgeons, 
as  already  mentioned,  believe  that  the  affection  described  as  acute  periostitis 
is  really  acute  osteomyelitis  ;  this,  however,  is  not  always  the  case,  since,  if 
it  were  so,  complete  recovery  in  these  cases  without  extensive  necrosis  would 
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not  be  nearly  so  common  as  it  is.  Moreover,  in  cases  of  acute  periostitis 
dymg  of  pyaemia,  sections  of  the  bone  have  shown  an  entire  absence  of 
osteomyeHtis  in  some  instances. 

The  characteristic  symptoms,  in  a  case  where  acute  osteomyehtis  follows 
amputation,  are  swelling  and  subsequent  suppuration  of  the  medulla,  retrac- 
tion of  the  periosteum  and  soft  parts,  so  that  the  bone  is  left  bare,  and  diffuse 
swelling  of  the  limb.  Pyeemia  usually  rapidly  ensues,  and  in  many  cases 
death  speedily  results.  Amputation  at  the  joint  above  has  been  usually  said 
to  be  the  only  successful  method  of  treatment,  but  the  plan  introduced  of 
scraping  out  the  entire  contents  of  the  medullary  canal,  as  advocated  by  Mr. 
Keetley  and  others,  is  well  worthy  of  adoption,  and  has  proved  successful  in 
several  instances  ;  our  late  colleague,  Mr.  T.  Jones,  among  others,  had  good 
results  from  this  method. 

Where  acute  diffuse  osteomyelitis  occurs  as  a  sequel  in  epiphysitis  or 
periostitis,  or  is  the  primary  lesion,  the  shaft  of  the  affected  bone  should  be 
freely  opened  with  trephine  or  chisel,  and  a  similar  treatment  adopted.  The 
existence  of  this  disease  may  be  suspected,  as  already  pointed  out,  when  the 
severe  constitutional  symptoms  and  pain  do  not  subside  after  freely  incising 
the  periosteum  or  opening  up  an  epiphysial  abscess  ;  swelling  and  tender- 
ness at  one  or  more  points  in  the  shaft,  or  diffuse  bony  swelling  without  any 
collection  of  fluid  beneath  the  periosteum,  will  indicate  the  presence  of  pus 
in  the  medulla. 

Acute  Epipbysitis. — Acute  circumscribed  osteomyelitis  or  acute  epiphy- 
sitis is  a  more  common  condition  ;  it  consists  in  a  localised  inflammation 
attacking  the  cancellous  tissue  of  an  epiphysis  or  the  immediate  neighbour- 
hood of  the  epiphysial  line.  The  disease  nearly  always  goes  on  to  suppura- 
tion, and  on  examination  a  cavity  will  be  found  containing  pus,  or  in  some 
cases  sequestra.  Acute  epiphysitis  may  occur  in  children  of  any  age  :  for 
instance,  most  cases  of  '  acute  suppurative  arthritis  of  infants '  are  typical 
examples  of  this  disease  ;  in  other,  though  much  rarer,  instances  older 
children  are  attacked.^ 

If  left  to  itself,  the  pus  finds  its  way  either  into  the  adjacent  joint  or  along 
the  epiphysial  line  to  the  surface  (the  epiphysis  may  in  this  way  become 
detached  from  the  shaft),  or  down  the  medulla  of  the  shaft,  giving  rise  to 
acute  diffuse  osteomyelitis.  The  disease  may  follow  an  injury  or  exposure, 
or  one  of  the  exanthems,  or,  according  to  the  late  Mr.  Greig  Smith,  may 
arise  from  lymphatic  infection  of  the  bone  marrow.  It  most  commonly 
attacks  the  head  of  the  femur,  the  upper  end  of  the  tibia,  or  the  lower  end  of 
the  femur,  less  often  the  extremities  of  other  long  bones.  Some  of  the  cases 
of  acute  disease  of  the  hip,  elbow,  shoulder,  and  ankle,  apart  from  'acute 
suppurative  arthritis  of  infants,'  are  really  also  of  this  nature. 

The  lesion  is  marked  by  eady  fever  and  much  pain,-  of  gnawing,  tooth- 
ache-like character,  followed,  after  a  longer  or  shorter  time,  according  to 
the  age  of  the  patient  and  the  amount  of  resistance  to  the  exit  of  the  pus, 
by  swelling  of  the  bone  coverings  and  effusion  into  the  adjacent  joint,  which 
IS  usually  kept  fixed  in  the  position  of  least  tension.    We  have,  however, 

1  Vide  Abstracts  of  Cases  treated  at  Children's  Hospital,  Pendlebury,  1882. 
In  the  infantile  cases  we  have,  of  course,  no  means  of  knowing  the  kind  of  pain,  but 
usually  It  is  evidently  severe. 
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seen  the  knee  strained  to  its  utmost  degree  of  flexion,  far  beyond  the  point 
of  least  tension  ;  thus  showing  at  once  that  the  lesion  could  not  be  intra- 
articular. 

The  pain  is  usually  agonising,  and  the  failure  of  health  very  rapid.  Deep 
pressure  in  the  earlier  stages,  and  any  touch  of  the  limb  when  the  pus  is 
approaching  the  surface,  is  exceedingly  painful.  Local  heat  is  usually  only 
appreciable  in  the  later  stages  ;  increased  pulsation  in  the  main  artery  of 
the  limb  may  be  found.  In  infantile  arthritis  (acute  suppurative  arthritis; 
the  symptoms  are  sometimes  subacute.  The  diagnosis  is  made  by  careful 
exclusion  of  joint  lesions  (by  lack  of  marked  effusion,  &c.),  where  the  joint 
is  still  free,  and  attention  to  the  history  of  the  pain  and  swelling,  so  as  to 
distinguish  the  case  from  periostitis,  though,  of  course,  as  pointed  out  by 
Macnamara  and  others,  and  as  already  described,  epiphysitis  may  give  rise 
to  sub-periosteal  abscess  and  necrosis  as  well  as  to  intra-articular  abscess  ; 
pain  on  deep  pressure  in  the  absence  of  joint  disease  is  a  characteristic 
feature.  Rheumatism ,  and  rickety  pain  are  readily  distinguished  by  the 
strict  localisation  of  the  suffering.  In  the  infantile  cases  the  joint  is  usually 
involved  by  the  time  the  child  is  brought. 

Case. — Abscess  in  the  Head  of  the  Tibia. — Wm.  Hy.  D.,  age  9  years;  admiucd 
December  30,  1881.  Had  pain  in  the  leg  for  two  months  ;  worse  for  five  days  ;  no  further 
history.  On  admission  he  was  pale,  ill,  and  anxious.  Temperature  103-8°;  there  was 
intense  pain  in  the  right  knee,  which  was  flexed  to  its  fullest  extent ;  there  was  no  effusion 
in  the  joint,  and  the  outlines  01  the  condyles  were  distinct  through  the  tightly  stretched 
skin.  Over  the  head  of  the  tibia  and  the  upper  third  of  the  leg  there  was  considerable 
swelling,  most  marked  over  the  inner  tuberosity  of  the  tibia,  where  also  the  tenderness  was 
greatest ;  no  fluctuation  ;  under  chloroform  an  incision  was  made  over  the  inner  tuberositv, 
and  the  soft  parts  found  infiltrated  with  inflammatory  products,  but  no  pus  ;  a  chink  indi- 
cating the  line  of  union  of  epiphysis  and  diaphysis  was  seen,  and  on  gouging  away  some 
bone  about  5ss.  of  thick  sanious  pus  escaped  ;  no  distinct  cavity  was  found  ;  operation 
antiseptic  ;  a  tube  was  put  into  the  opening  in  the  bone  ;  one  hour  after  the  temperature 
was  io2'6°.  He  had  pain  on  several  evenings  subsequently,  and  there  was  but  little  non- 
purulent discharge  for  two  days,  when  several  drachms  of  pus  were  discharged.  On 
January  5,  as  the  joint  was  swollen,  it  was  aspirated,  and  a  small  quantity  of  turbid  sanious 
fluid  withdrawn  and  an  ice  bag  applied  ;  he  had  no  pain  afterwards,  but  on  the  12th  the 
joint  began  again  to  swell,  and  on  the  15th  was  distended,  and  incisions  were  made  into 
it,  discharging  fluid,  at  first  flaky,  but  serous,  and  subsequently  more  nearly  purulent. 
On  February  9  the  drainage  tubes  were  removed  and  all  was  going  on  well,  the  wounds  in 
the  joint  being  superficial,  though  bone  could  be  felt  through  the  opening  into  the  tibia  ; 
the  limb  had  been  kept  fixed.  On  the  23rd  the  joint  was  forcibly  flexed  and  several 
adhesions  broken  down  ;  considerable  swelling  followed  ;  the  joint  shortly  settled  down 
again.  March  3,  a  small  sequestrum  was  removed  from  the  tibia  as  well  as  a  good  deal 
of  caseous  material.  April  3,  the  limb  was  put  up  in  plaster  of  Paris,  and  the  boy  sent  out 
on  the  5th.  He  attended  as  an  out-patient  subsequently  ;  several  small  bits  of  bone  came 
away,  but  the  wound  finally  closed,  and  he  has  now  (February  1883)  a  sound  limb  with  a 
fully  movable  knee,  though  a  little  thickening  still  remains. 

The  treatment  of  acute  epiphysitis  consists  in  early  and  free  incision 
down  to  the  bone  ;  if  matter  is  met  with,  this  is  usually  sufficient,  but,  should 
the  pus  not  have  reached  the  surface,  an  opening  must  be  at  once  made  into 
the  bone  and  the  abscess  emptied,  any  sequestra  found  being  removed.  In 
any  doubtful  case  it  is  far  better  to  explore  the  bone  than  to  run  the  risk  ot 
the  abscess  bursting  into  the  adjacent  joint.  Should  the  joint  be  already 
involved,  as  it  almost  always  is  in  the  acute  epiphysitis  of  infants,  it  must  be 
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freely  opened  and  drained.  For  a  more  detailed  account  of  infantile  epiphy- 
sitis, see  the  chapter  on  Diseases  of  the  Joints,  p.  696.  Messrs.  Pick 
and  Page  have  called  attention  again  to  these  cases  which  have  been 
described  above,  and  discussed  both  in  former  editions  of  this  book  and 
elsewhere. 

Should  the  mischief  have  spread  to  the  medulla  of  the  shaft,  the  diaphysis 
should  be  exposed  and  trephined  at  one  or  more  spots  to  give  vent  to  the 
pus,  and  the  whole  medullary  cavity  should  be  scraped  out,  washed,  and 
drained  ;  failing  this,  amputation  is  the  last  resource.  For  some  good  cases 
illustrating  this  treatment,  vide  T.  Jones  on  '  Diseases  of  the  Bones,'  1887, 
and  '  Medical  Chronicle,'  Dec.  1886. 

The  pneumococcus  which  is  responsible  for  so  many  acute  inflammations 
in  other  parts  may  also  cause  acute  epiphysitis.  We  have  recently  (1905) 
had  under  our  care  a  baby  of  13  months  suffering  from  acute  epiphysitis  of 
the  lower  end  of  the  radius  ;  on  opening  this  swelling  pus  escaped  which  was 
found  to  contain  a  diplococcus  apparently  identical  with  the  pneumococcus. 
The  child  had  also  bronchitis.  Recovery  was  uninterrupted  after  operation. 
It  is  probable  that  many,  if  not  most,  of  the  cases  of  acute  epiphysitis  in 
mfants  will  turn  out  on  further  investigation  to  be  pneumococcal. 

A  condition  known  as  •  growing-  fever  '  is  sometimes  met  with,  usually 
m  children  of  from  7  to  15  years,  though  occasionally  at  both  earlier 
and  later  ages.  The  main  features  are  pain  in  the  region  of  the  epiphysial 
lines,  rapid  growth  and  sometimes  fever,  with  considerable  constitutional 
disturbance.  Usually  the  symptoms  pass  off  without  any  bad  result,  but  in 
rare  cases  osteomyelitis  may  be  set  up,  and  the  development  of  exostoses 
about  the  epiphysial  lines  has  also  been  noticed  after  the  occurrence  of 
'growing  fever'  (z/^^/^  « British  Medical  Journal,'  April  14,  1888,  p.  820) 

In  certam  cases  much  anxiety  may  be  caused  by  the  pain  and  tenderness 
met  with  in  these  children,  and  on  the  other  hand  more  serious  disease  is  apt 
to  be  neglected  on  the  ground  that  the  pains  are  '  growing  pains.'  Slight 
stram  or  over-use  is  apt  to  bring  on  or  increase  the  trouble,  which  is 
common  about  the  upper  tibial  epiphysis.  ( Vide  also  chapter  on  Injuries  ) 

Chronic  Periostitis—Periostitis  of  less  severity,  and  less  rapid  in  pro- 
gress, is  common  enough,  and  the  subacute  cases  are  better  classed  with  the 
chronic  than  with  the  acute,  inasmuch  as  they  are  more  like  the  former 
than  the  latter  in  their  results.  Subacute  or  chronic  periostitis  occurs  in 
children  as  the  result  of  injury,  as  a  py^emic  condition,  or  as  the  sequela  of 

fdenHn"  ^^^^  ^^'y  ^^o^^ly  allied,  if  not 

dentical  ;  or  it  may  be  caused  by  syphihs  or  tubercle.    Whichever  of  these 

-^"^  individual  case,  suppuration  often  takes  place  except  in 

sun;,  n.  T  l  '"^P^^^'b.l^  t°  whether  the  lesion  began  as  a  sub-  or 
s  LXlTonTe  '"T""  ''  r^P^  thickness  of  the  membrane 

ca  ed  the  1..  n      '    K      '■  "^^^"y         °r  l^ss  deeply  impli- 

cated,  the  lesion  is  sub-penosteal  in  origin. 

The  disease  is  characterised  by  local  or  diffused  thickening  of  the  bone 

n  ubrcuto'"'""  ;  J''  '"'""^  "  P^'"^"l  but  usually,  unles: 

n  subacute  cases,  there  is  no  implication  of  the  skin.  La  er  on  the  swel  W 
'f  left  to  Itself,  either  subsides  or  softens  down,  and  abscesses  S^m  in  ot  o'; 
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more  extensive  lesions.    The  periosteun.  is  sometimes  fo^r  o  fiveTmes 
usual  thickness  and  readily  peels  off  the  bone,  while  in  oW  cases  trere' 
o  en  some  rough  spmy  deposit  of  new  bone  developed  around  the  cent  e  of 
disease.    In  traumatic  cases  in  healthy  subjects  the  thickening  may  subside 
altoge  her  without  any  trouble  or  suppuration,  or  there  maybe  sufficien  net 

ot::;""  --^^  -  -^^^ 

slnJi"  f-"^'^'^"}  '^'^  ^^^elling  ('Strumous  periosteal  node ') usually 

slowly  mcreases,  often  pamlessly,  though  by  no  means  always  so  ;  suppura 

tion  finally  occurs  and  matter  is 
discharged,  or  in  rarer  instances 
the  inflammation  subsides.  Gene- 
rally in  the  tuberculous  cases 
periostitis  is  either  the  result  of,  or 
itself  leads  on  to,  osteomyelitis 
(superficial  or  central  caries). 

Exanthematous  periostitis  is 
found  usually  in  wasted  and  feeble 
children,  either  in  the  course  of,  or 
as  a  sequel  to,  one  of  the  specific 
fevers  ;  there  is  often  much  suppu- 
ration, with  but  little  pain  or  dis- 
turbance, and  a  Hmb  is  found 
occasionally  to  be  little  more  than 
a  flabby  bag  of  pus,  without  any 
pain  and  without  much  fever.  The 
child  lies  wasted  and  haggard,  with 
rough  scaly  skin  and  offensive 
smell,  the  hair  harsh  and  often  thin, 
and  the  veins  showing  distinctly 
through  the  thin,  fatless  skin.  The 
chronic  pytemic  cases  so  exactly 
,  ,„  „  resemble  these  that  it  is  probable 

Fig.  157.— Congenital  Syphilitic  Disease  of  both  that  many  of  the  exanthematous 

frinra^S^'rif^ouV  ^n^'ir'iep Jduced's  ^^^^^    ^'^^"y  py^^^^^^'  A  fair 

Mr.  Jones's  book.  number  of  such  children  recover, 

others  gradually  sink  of  e.xhaustion 
or  some  intercurrent  pneumonia  or  diarrhoea.  Much  less  severe  cases  are 
also  met  with,  in  which  chronic  periostitis  occurs  affecting  only  a  small  part 
of  a  bone — it  may  be  any  bone — and  either  subsiding  or  giving  rise  to  only 
local  necrosis  ;  the  ribs  and  tibia  and  upper  end  of  the  femur  seem  to  be 
specially  often  attacked  after  typhoid  fever.  For  an  excellent  account 
of  these  diseases,  vz'de  T.  Jones  on  '  Diseases  of  the  Bones,'  1887,  p.  40  ; 
vide  also  chapter  on  Spinal  Disease,  for  a  case  of  necrosis  of  a  spinous 
process. 

Congenital  syphilitic  periostitis  is  usually  multiple,  and  occurs  rarely 
during  the  first  year  or  two  of  life,  being  commonest  from  about  the  5th  to 
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the  15th  year.  It  is,  as  Hutchinson  has  pointed  out,  less  amenable  to  anti- 
syphilitic  treatment  than  the  periostitis  of  acquired  syphilis,  and  according 
to  him  is  common  in  the  upper  Umbs  ;  in  our  experience  symmetrical 
periostitis  of  the  shafts  of  the  tibiae  ('  syphilitic  nodes  ')  is  far  the  commonest 
form,  and  in  some  cases  it  breaks  down  and  large  ulcers  form  on  the 
surface.    The  amount  of  thickening  may  be  enormous,  as  in  fig.  157. 

Chsv:.— Chronic  Syphilitic  Periostitis  of  Tibia.— 1.1110x1  G.,  age  12  years  ;  admitted 
November  19,  1884.  Mother  had  three  miscarriages  as  the  result  of  her  first  three  preg- 
nancies. Patient  when  born  had  an  eruption  about  the  buttocks,  sores  round  the  mouth, 
and  snuffles  ;  improved  at  six  months  old,  and  has  gone  on  well  since,  except  for  a  sore 
eye.  Duration,  three  years  ;  following  a  slight  kick  ;  no  swelling  till  a  month  later  ;  much 
pain  ever  since  ;  has  been  under  treatment  (antisyphilitic)  as  an  out-patient  for  some  con- 
siderable time.  On  admission,  healthy-looking  girl ;  teeth  normal;  no  obvious  signs  of 
syphilis  ;  the  right  tibia  is  much  thickened,  and  apparently  bowed  antero-posteriorly  ;  no 
fluctuation  ;  the  most  tender  spot  is  on  the  front  of  the  lower  part  of  the  middle  third  ;  the 
swelling  involves  nearly  the  whole  shaft ;  no  fever.  November  27,  tibia  trephined  at  its 
most  painful  spot ;  periosteum  much  thickened  ;  the  bone  was  much  sclerosed  and  the 
medullary  cavity  reduced  to  a  narrow  channel ;  no  pus  and  no  cavity  found.  The  reflected 
periosteum  was  stitched  together  with  catgut  and  tube  inserted.  Operation  antiseptic. 
All  went  well ;  she  was  discharged  on  December  17  ;  there  was  no  further  pain,  and  when 
seen  as  an  out-patient,  February  1885,  she  was  sound  and  well,  and  free  from  pain. 

Ca-SE. — Syphilitic  Periostitis  of  Tibia. — JohnWm.  A.,  age  6  years.  No  tuberculous 
history ;  one  of  the  children  died  of  convulsions  at  seven  weeks — it  had  snuffles  ;  three 
other  children  living ;  no  miscarriages.  Child  healthy  at  birth,  weakly  since  three 
years  old  ;  the  leg  has  been  tender  for  six  months,  but  no  swelling  was  noticed  till 
four  days  ago  ;  no  pain  unless  touched.  On  admission,  pale,  unhealthy  child ;  has 
remains  of  double  interstitial  keratitis  and  scars  at  the  angle  of  the  mouth  ;  the  upper 
milk  incisors  have  gone,  lower  incisors  small  and  ill-formed;  there  is  thickening,  forming 
a  prominent  swelling  in  the  middle  of  both  tibiae,  tender  but  not  red.  The  tenderness 
disappeared  quickly  under  treatment  (antisyphilitic),  the  swelling  remaining  much  the 
same. 

Less  frequently  the  upper  end  of  the  tibia  is  involved  ;  in  such  cases 
there  is  not  rarely  effusion  into  the  knee,  not  merely  passive,  but  an  actual 
serous  synovitis.  Other  evidence  of  congenital  syphilis  is  in  our  experience 
almost  always  to  be  found,  though  it  is  not  always  obvious.  One  tibia 
alone  maybe  affected  and  the  disease  maybe  progressive  in  later  life  though 
due  to  congenital  syphilis.  Occasionally  the  evidence  of  syphilis  may  be 
wanting.  The  pain  is  often  severe,  though  sometimes  it  is  almost  absent.^ 
Macnamara  believes  that  the  syphilitic  telostitis  of  infants  (see  chapter 
on  Syphilis)  is  due  to  interference  with  nutrition  at  the  epiphysial 
line  from  pressure  of  new-formed  periosteal  deposit  around,  and  that  the 
telostitis  is  not  inflammatory.^  Arrest  of  growth  may  result  just  as  in  the 
case  of  older  children  who  are  attacked  by  syphilitic  epiphysitis  ^  {vide 
Epiphysitis).  The  palate  and  bones  of  the  face  are  not  rarely  destroyed  by 
congenital  syphilis,  but  this  occurs  in  a  late  stage  of  the  disease  {vide 
fig.  100)  ;  the  nasal  bones  are,  of  course,  early  affected,  and  the  deformity 
resulting  gives  rise  to  one  of  the  characteristic  features  of  inherited  syphilis. 


1  Mr.  MouUin  has  written  a  good  paper  on  the  subject  in  the  Brit.  Med.  Jour.  1884, 
p.  52.  Brit.  Med.  Jour.  July  5,  1884. 

^  Hutchinson,  London  Hospital  Reports,  vol.  ii. 
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The  evidence  afforded  by  thickening  of  the  bone,  with  tenderness  on  deen 
pressure  and  aching  pain,  serves  to  distinguish  periostitis  generally  from 
any  more  superficial  lesion,  while  the  onset  of  swelling  and  pain  simul 
taneously  points  to  the  existence  of  periostitis  rather  than  osteomyelitis 
though  either,  it  must  be  remembered,  may  give  rise  to  the  other.  New' 
growths  are  to  be  distinguished  by  their  greater  rarity,  their  greater  promi- 
nence, with  often  bosses  and  a  well-defined  margin,  and  local  patches  of 
softening,  as  well  as  by  their  situation,  which  is  usually  at  the  ends  of  the 
bones  ;  hence  they  are  more  likely  to  be  mistaken  for  osteomyelitis  than  for 
periostitis. 

The  tuberculous  arid  syphilitic  lesions  are  nearly  always  accompanied  by 
other  evidences  of  their  respective  diseases,  such  as  tuberculous  glands  or 
ulcers,  a  family  history  of  tubercle,  or,  on  the  other  hand,  syphilitic  lesions 
of  the  eyes,  teeth,  &c.^ 

There  is  difficulty  sometimes  in  distinguishing  the  lesions  of  bone  due 
to  congenital  syphilis  from  those  dependent  upon  tuberculosis,  though  we 
are  not  inclined  to  think  that  the  mistake  is  so  often  made  as  Fournier' 
would  have  us  suppose.    As  already  mentioned,  the  tibia  is  (as  Fournier 
also  points  out)  the  bone  most  commonly  affected  by  the  syphilitic  lesions, 
and  the  long  bones  are  more  often  attacked  than  the  short  or  flat  bones, 
with,  perhaps,  the  exception  of  the  skull,  while  the  diaphysis  is  more  liable 
to  be  attacked  by  syphilis  than  the  epiphyses.   New  bone  formation,  severe 
pain,  little   tendency  to   suppuration,   though   occasionally  abscess  and 
necrosis  do  occur,  and  evidences  of  syphilis  from  the  history  or  presence  of 
other  syphilitic  lesions,  are  the  principal  features  of  the  one  group,  Avhile 
the  tuberculous  cases  are  characterised  by  absence  of  any  new  bone  forma- 
tion, caries  occurring  rather  than  necrosis,  by  early  suppuration,  freedom 
from  pain,  and  the  other  features  already  pointed  out.    The  effects  of  treat- 
ment by  iodide  of  potassium  will  give  confirmatory  evidence.    In  any  case 
of  doubt  antisyphilitic  treatment  should  be  given  a  fair  trial,  it  being 
remembered  that  children  bear,  and  often  require,  large  doses  of  iodide 
(gr.  x.-xx.)  to  obtain  good  results.    It  must  not  be  forgotten  that  congenital 
syphiHtic  lesions  may  co-exist  with  tuberculous  disease,  and  in  such  cases 
affections  apparently  tuberculous  will  not  yield  until  antisyphilitic  treatment 
is  employed. 

Nearly  all  the  varieties  of  periostitis  are  found  chiefly  in  the  long 
bones,  though  similar  lesions  may  be  met  with  elsewhere,  as  in  the  jaws, 
&c.  ;  vide  Diseases  of  the  Mouth,  and  also  the  chapter  on  Joints. 

Treatment. — In  early  stages  of  the  disease,  if  the  leg  is  affected,  the  child 
should  be  kept  in  bed  with  a  splint  on.  Cod-liver  oil  and  iron  should  be 
given  in  the  tuberculous,  hydrarg.  c.  creta  or  iodide  of  potassium  in  the 
syphilitic  cases ;  the  former  in  children  one  or  two  years  old,  and  a  com- 
bination of  the  mercury  and  iodide  in  older  cases  being  the  best  treatment. 

1  Dr.  Goodhart  has  met  with  a  remarkable  case  of  bone  disease  in  a  child  a  3'ear  old, 
which  was  thought  to  bear  relation  to  osteitis  deformans,  but  was  probably  syphilitic ; 
there  were  tenderness,  softening,  and  diffused  thickening  of  the  bone ;  rickets  co-existed.— 
Path.  Soc.  Trans,  vol.  xxxiv. 

2  La  Syphilis  HMditaire  Tardive.    Paris,  1886.    To  this  work  we  must  refer  for  an 
elaborate  account  of  the  later  lesions  of  hereditary  syphilis, 
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Where  the  arm  is  affected,  a  splint  should  be  applied  and  the  child  allowed 
to  be  up,  unless  any  subacute  mischief  is  going  on.  Simple  traumatic  cases 
require  rest  and  the  application  of  soothing  lotions,  such  as  lead,  with  or 
without  spirit  or  opium,  or  the  application  of  belladonna  diluted  with  glycerine 
or  vaseline  ;  in  some  cases  good  is  done  by  rubbing  in  mercurial  ointment, 
or,  better,  ung.  hydrarg.  oleat.  5  or  10  percent.,  or  keeping  it  applied  over  the 
swelling.  Some  surgeons  have  faith  in  the  application  of  iodine  ;  a  blister 
is  sometimes  undoubtedly  of  use  in  relieving  pain.  If  after  a  fair  trial  of 
some  weeks  no  good  result  has  been  obtained  by  these  means,  and  pain 
still  persists,  or,  of  course,  earlier  than  this  if  suppuration  occurs,  an  incision 
should  be  made  down  upon  the  bone  through  the  periosteum  ;  if  pus  is 
found,  or  any  superficial  necrosis,  the  case  is  to  be  treated  on  ordinary 
principles  ;  if  after  this  the  pain  is  not  relieved,  or  returns,  it  may  be  taken 
for  certain  that  osteomyelitis  exists,  either  as  a  primary  or  secondary  con- 
dition ;  and  this  should  specially  be  borne  in  mind  in  tuberculous  cases  in 
which  osteomyelitis  is  much  more  commonly  the  primary  lesion  in  long 
bones.  If  then  there  is  evidence  of  osteomyelitis,  further  measures  will  be 
required  {vide  infra). 

Occasionally  in  syphilitic  cases  no  absorption  takes  place  under  mercurial 
or  iodide  treatment ;  if  the  pain  persists,  the  bone  should  be  cut  down  upon 
and,  if  necessary,  trephined  or  gouged,  so  as  to  open  up  the  sclerosed  bone 
and  give  vent  to  any  pent-up  material  (cf.  case,  p.  685,  antea).  In  cases  of 
syphilitic  necrosis  of  the  bones  of  the  face  or  palate  a  plastic  operation  may 
be  required,  but  this  should  not  be  attempted  until  the  destructive  process 
has  entirely  ceased.  Where  the  whole  hard  palate  has  been  destroyed  an 
obturator  may  be  necessary.  We  have  seen  a  case  where,  after  ulceration 
of  the  palate  and  pharynx,  the  soft  palate  became  adherent  to  the  pharyngeal 
wall,  and  the  obstruction  to  the  nose  thus  produced  caused  so  much  trouble 
that  excision  of  part  of  the  soft  palate  became  necessary.  '  Periostitis 
albuminosa'  is  a  name  given  to  a  form  of  periostitis  in  which  there  is 
effusion  of  non-purulent  fluid  beneath  the  periosteum.  There  may  or  may 
not  be  necrosis.  There  is  no  hard-and-fast  line  to  be  drawn  between  these 
cases  and  chronic  purulent  periostitis  ;  the  exact  nature  of  the  effusion  may 
in  our  experience  vary  from  serum  to  solid  lymph  on  the  one  hand  or  pus 
on  the  other  ;  a  similar  variation  occurs  in  the  case  of  the  effusion  in  central 
inflammation.  We  have  found  the  medulla  replaced  by  masses  of  curd-like 
lymph  with  little  or  no  pus. 

Chronic  Circumscribed  Osteomyelitis.— Where  chronic  osteomyelitis 
is  localised,  as,  for  instance,  sometimes  in  the  epiphysial  extremities  of  the 
long  bones,  an  abscess  may  result,  with  or  without  necrosis  ;  the  symptoms 
are  those  of  acute  epiphysitis,  already  described,  only  less  severe,  and  the 
onset  of  the  disease  is  slower  and  more  insidious.  In  non-tuberculous  cases 
there  is  often  much  sclerosis  of  bone  around  the  abscess  cavity,  and  the 
disease  may  go  on  for  years  without  any  attempt  at  reaching  the  surface 
In  other  mstances  the  extension  of  the  inflammation  to  the  surface  is  marked 
by  slight  and  slowly  increasing  thickening  of  the  periosteum,  so  that  the 
diameter  of  the  bone  is  somewhat  increased,  and  the  tissues  over  it  may 
be  shghtly  oedematous.  The  characteristic  aching,  gnawing  pain,  especially 
at  night,  IS  sometimes  well  marked,  but  in  children  more  often  there  is 
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comparatively  little  pain,  and  the  pus  soon  finds  its  way  to  the  surface—both 
these  facts  being  due,  no  doubt,  to  the  less  resisting  nature  of  the  softer 
bones  of  children.  Hence  the  more  typical  features  of  chronic  circumscribed 
abscess  of  bone  are  comparatively  seldom  seen  in  young  children,  but  are 
most  marked  in  young  adults.  Moreover,  in  children  the  distinction  between 
circumscribed  and  diffuse  osteomyelitis  is  also  less  defined  ;  though  sclerosis 
of  the  walls  of  the  cavity  does  sometimes  occur,  it  is  less  frequent  in  children 
and  the  inflammation  is  more  apt  to  become  diffuse.  The  attacks  of  pain 
may  be  intermittent,  so  that  for  weeks  or  months  there  is  little  sign  of  any 
thing  wrong,  and  then  all  the  symptoms  reappear. 

Cask.  —  Epiphysitis  of  both  Fc7nora,  b'c. — John  W.,  age  6  ;  admitted  April  12,  1884. 
Always  delicate  ;  for  eighteen  months  past  had  abscesses ;  twelve  months  ago  had  dropsy ; 

eight  months  ago  had  measles  ;  four 
months  ago  knee  swelled  painlessly, 
was  poulticed  and  opened.  On  ad- 
mission, delicate  child  ;  abscess  scars 
about  neck,  &c.  Sinus  over  left  upper 
arm  leading  to  bare  bone.  Just  above 
right  knee  is  a  sinus,  and  two  more 
in  popliteal  space,  another  below  the 
knee  ;  at  lower  third  of  leg  is  a  large 
abscess  ;  sinuses  also  round  left  knee. 
18th,  abscesses  on  leg  and  knee 
opened ;  21st,  sent  out  for  a  while. 
Readmitted  May  19.  June  3,  ex- 
plored, and  bare  bone  felt  at  back 
of  right  knee  and  in  arm.  June  11, 
under  chloroform.  Left  thigh  ex- 
plored through  incision  on  outer  side; 
no  bare  bone  felt,  and  posterior 
triangular  space  was  healthy,  but  bone 
was  enlarged,  so  a  circular  opening 
was  made  with  a  gouge,  and  deep  in 
the  centre  of  the  bone  was  found  a 
cavity  containing  pus  and  pus-infil- 
trated  bone  ;  on  clearing  out  this  a 
cavity  the  size  of  the  top  of  the  thumb 
was  left  with  sclerosed  walls.  On 
the  right  side  bare  bone  was  felt 
behind  and  above  the  internal  con- 
dyle ;  a  precisely  similar  operation 
was  done  and  just  the  same  condition 
found,  together  with  several  small 
hard  sequestra.  This  cavity  com- 
municated by  a  circuitous  course  with 
the  sinus  on  the  outer  side ;  this  was 
only  found  out  by  injecting  lotion. 
A  small  sequestrum  was  also  removed 


Fig.  158. —  Epiphysitis  of  the  upper  end  of  the  right 
Humerus,  with  softening  and  relaxation  of  the  liga- 
ments of  the  Shoulder  Joint.  The  joint  cavity  was 
not  involved. 


from  the  humerus.  Wounds  syringed  out  with  chloride  of  zinc  and  filled  with  iodoform. 
Some  cellulitis,  &c.,  followed,  but  patient  did  fairly  well  up  to  a  certain  point,  and  was 
discharged  July  31.  He  was  subsequently  readmitted  with  the  disease  in  the  right  thigh 
extending,  and  was  still  under  treatment  in  1892.    He  is  now  lost  sight  of. 

Abscess  in  bone  is  not  limited  to  childhood,  but  very  frequently  begins  before 
puberty,  though  many  of  these  patients  do  not  come  under  treatment  until 
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the  disease  is  of  long  standing.  Though  most  commonly  met  with  in  the 
cancellous  tissue  of  the  extremities  of  the  long  bones,  abscess  may  also 
occur  in  the  shaft,  and  we  have  more  than  once  had  to  trephine  for  circum,- 
scribed  abscess  in  the  middle  of  the  shaft  (of  the  femur  or  tibia)  occurring 
many  years  after  an  attack  of  acute  periostitis.  Inflammation  of  bone  due 
to  typhoid  may  become  active  after  a  quiescent  period  of  twenty  or  more 
years. 

Treatment. — As  in  acute  periostitis,  there  is  but  one  thing  to  be  done  in 
these  cases.  A  free  incision  should  at  once  be  made  down  upon  the  bone, 
and,  either  with  a  gouge  or  trephine,  a  hole  made  into  the  cancellous  tissue 
until  the  abscess  is  reached.  Before  operating  the  exact  spot  of  greatest 
tenderness  should  be  marked,  and  this  is  to  be  the  centre  of  the  incision. 
We  have  derived  great  help  from  this  precaution  in  finding  a  small  abscess 
in  bone.  Some  surgeons  prefer  to  do  linear  osteotomy,  i.e.  saw  across  the 
epiphysis  with  a  fine  saw,  and  thus  open  up  the  abscess  ;  but  this  plan  is  in 
no  way  better  than  the  other.  The  bone  is  usually  found  soft,  red,  and 
rarefied  ;  often  only  a  drop  or  two  of  pus  will  escape,  and  this  may  be 
overlooked.  Even  if  the  abscess  is  not  found,  relief  is  almost  sure  to 
follow,  and  pus  will  be  discharged  in  a  day  or  two  ;  at  the  same  time,  if 
no  abscess  is  found,  careful  exploration  should  be  made  in  every  direction 
for  the  matter,  to  diminish  the  risk  of  its  opening  into  the  joint.  Should  a 
sequestrum  be  found,  it  will  be  of  course  removed,  and  the  cavity  should  be 
well  scraped  out  and  drained  ;  should  the  adjacent  joint  be  involved,  it 
must  be  treated  like  any  other  suppurating  joint.' 

Cbronic  Diffuse  Osteomyelitis. — This  disease  is  met  with  chiefly  as  a 
tuberculous  or  as  a  pyfemic  condition  ;  it  may  result  from  extension  from  a 
primary  periostitis,  or  originate  in  the  medulla,  perhaps  most  often  beginning 
m  the  epiphysial  line.  It  is  a  matter  of  extreme  difficulty,  and  sometimes 
impossible,  to  be  sure  whether  a  given  lesion  has  begun  as  a  local  periostitis 
spreading  afterwards  to  the  epiphysial  line,  or  whether  the  epiphysial  lesioii 
IS  primary  and  the  periostitis  secondary. 

The  tuberculous  disease  in  a  well-marked  case  is  a  remarkable  lesion  •  the 
child  has  perhaps  a  history  of  some  long-continued  bone  trouble  coming  on 
after  measles  or  other  illness,  or  after  an  injury  ;  external  examination  shows 
thickening  of  a  large  part  of  a  long  bone,  with  a  sinus  leading  down  to  a 
cavity  in  the  shaft.  At  first  sight  it  appears  that  the  case  is  one  in  which 
either  the  periostitis  is  the  main  lesion,  or  a  small  localised  central  inflamma- 
tion has  reached  the  surface  and  then  spread  along  the  periosteum  ;  but  on 
cutting  down  upon  the  cavity,  and  clearing  it  out,  a  small  sequestrum, 
mfiltrated  with  pus,  and  greenish-yellow  in  colour,  is  removed.  Instead 
hen,  of  finding  the  walls  of  this  cavity  formed  of  healthy  but  sclerosed  bone' 
they  are  soft  and  also  infiltrated  with  pus,  showing  the  same  greenish  colou^ 
as  the  sequestrum.  There  is  no  sharp  line  of  demarcation  between  this 
green  bone  and  the  surrounding  shaft,  but  patches  of  rarefied  pale  bone  are 

orn  her  w      ."""JT'^^J^  ^^"^y        ^i^^^^^d  tissue  it  will 

sever.1  r  .  ^-^^^"d  throughout  a  great  part  of  the  shaft,  and  perhaps 
several  inches  of  cancellous  tissue  are  thus  removed  before  living  bone  ^s 

specii^SlSS^i^Sr^'^    in^nts(acuteepipH,sitis)is  trea.e.  .ore 
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reached.  When  all  has  been  removed  the  cavity  slowly  fills  up,  leaving  a 
sinus  or  two.  Some  months  after,  on  exploring  these  sinuses,  a  similar 
condition  is  found  ;  the  purulent  infiltration  has  again  gone  on  spreading, 
and  in  time  it  may  reach  an  adjacent  joint  and  set  up  disease  there.  In  such 
cases  the  compact  tissue  is  usually  healthy  in  appearance,  though  sometimes 
it  is  perforated,  and  there  is  generally  some,  but  not  always  great,  periosteal 
thickening.  In  other  instances  where  the  changes  have  been  rather  more 
active,  the  diseased  part  becomes  isolated  and  sequestra  are  thrown  off 
('chronic  circumscribed  osteomyelitis,' ' central  necrosis').  Sometimes  the 
compact  tissue  also  dies  ('total  necrosis').  Though  this  disease  most 
commonly  affects  the  long  bones,  it  may,  as  already  pointed  out,  attack  the 
jaw  ;  here  even  the  new  bone  may  become  infiltrated,  and  die  as  fast  as  it 
is  formed  ;  it  is,  however,  doubtful  whether  this  condition  in  the  case  of  the 
jaw  is  tuberculous  {vide  Diseases  of  the  Alimentary  Canal). 

ChS,^.— Alveolar  Abscess ;  Necrosis  of  Jaw.— ]os&Y)\i  P. ,  age  6  years  ;  adinitted  May  31, 
1884.  Fairly  healthy  till  four  months  ago,  when  he  had  toothache ;  tooth  extracted,  but 
sweUing  did  not  subside.  On  admission,  much  swelling  over  right  side  of  lower  jaw. 
From  socket  of  first  lower  molar,  which  is  gone,  pus  and  granulation  tissue  exude. 
June  4,  alveolus  cleared  out ;  some  small  pieces  of  bone  and  a  rudimentary  permanent 
tooth  removed.  Discharged  June  4.  Readmitted  June  23,  with  more  pain,  swelling,  and 
discharge ;  external  incision  made  and  pus  let  out.  June  26,  swelling  &c.  increased ;  a 
large  sequestrum  removed  from  inside  the  mouth,  and  several  more  through  the  external 
opening  •  these  sequestra  were  soft,  foetid,  and  pus-infiltrated,  and  formed  part  of  the 
horizontal  and  ascending  rami  throughout  their  entire  thickness  ;  the  cavity  left  extended 
nearly  up  to  the  joint ;  some  new  bone  had  been  formed  and  died  subsequently.  July  9, 
discharged  much  relieved. 

The  scapula,  clavicle,  ribs,  pelvis  and  sternum,  and  facial  bones  are  also 
sometimes  attacked,  and  disease  of  adjacent  joints  may  occur  by  extension. 
Though  the  malar  and  upper  jaw  bones  are  often  affected,  we  have  seldom 
seen  any  of  the  bones  of  the  vault  of  the  skull  attacked,  except  the  temporal, 
and  this  has  been  a  result  of  disease  of  the  ear.  The  occipital  we  have 
once  seen  perforated  by  tuberculous  disease,  and  in  the  same  child  the 
frontal  bone  was  carious.  The  process  is  essentially  alike  m  all  these  cases^ 
The  sequestra  are  generally  soft,  and  in  some  cases  the  pus  decomposes  and 
they  become  foetid,  but  this  is  not  by  any  means  generally  so  in  the  limb 
bones 

A  similar  condition  is  found  in  the  epiphyses  of  the  long  bones  without 
the  shaft  being  involved  ;  sometimes  a  whole  epiphysial  nucleus  will  die 
and  shell  out  as  a  sequestrum.  We  have  met  with  the  same  condition  in 
the  patella,  leading  to  destruction  of  the  knee  joint.^ 

CA^^.-Necrosis  of  the  Patella  ;  Disease  of  Knee  Joint -]dhn  R- -/f  7i  years  ;  ad- 
•  mitted  July  7,  1882.  Ten  weeks  ago  had  a  blow  on  the  left  knee,  which  became  pai  M  a 
week  later  On  July  2  it  began  to  discharge  ;  his  health  had  been  failing  smce  an  atmck 
rvvhCing  cougl/eightee;  months  ago  ;  phthisis  in  family.  On  admission  a  fluc^ 
ma  Lg  swelLg  mapping  out  the  left  knee  joint,  a  little  redness  and  venous  turg.d.t^  .  a 
hat  XedsimTs  lay  over  the  ligt.  patella;  limb  nearly  straight ;  no  pam.  J^b'f '  s^m^s 
explored  ;  it  was  found  to  lead  upwards  into  a  cavity  in  the  patella,  from  which  a  seques 

1  Vide  Lancet,  March  1883  ;  also  Children's  Hospital  Abstracts,  1882.  Since  then  wc 
have  seen  two  or  three  similar  cases, 
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trum  the  size  of  a  damson  stone  was  removed.  The  joint  was  incised  on  each  side,  and 
a  free  communication  found  to  exist  between  the  joint  and  the  sinus  through  the  patella  ; 
coagulated  lymph  and  serous  fluid  escaped  from  the  joint ;  operation  antiseptic.  August  17, 
has  done  well,  and  line  of  incision  has  healed  except  at  entry  of  drainage  tube ;  very 
little  discharge;  general  condition  good;  no  fever  since  operation.  August  29,  dis- 
charged in  a  back  splint ;  readmitted  in  October  ;  wounds  healed  ;  passive  movement 
attempted,  but  adhesions  found  to  be  strong  and  universal,  not  giving  any  hopes  of 
a  movable  joint,  so  he  was  fixed  in  a  back  splint  with  plaster  of  Paris,  and  sent  out 
November  15. 

In  this  chronic  osteomyelitis,  an  epiphysial  line  acts  only  as  an  imperfect 
barrier,  and,  where  the  disease  begins  in  it,  it  usually  spreads  both  upwards 
towards  the  joint  and  downwards  into  the  shaft.  When  the  whole  epiphysis 
is  involved,  the  articular  cartilage  may  be  exposed  on  the  removal  of  the 
mfiltrated  bone,  and,  as  its  nutrition  is  cut  off  from  the  side  of  the  bone,  it 
usually  gives  way,  and  in  such  cases  the  joint  becomes  involved.  We  have, 
however,  seen  a  case  where  complete  recovery  with  a  movable  joint  occurred 
although  the  articular  cartilage  was  thus  exposed. 

CASE.-Osieomyemis  of  Tibia.-Annxe  L.,  age  3  years  ;  admitted  November  4,  1884 
H.Story  good.  In  June  1884  fell  downstairs  ;  in  August  first  complained  of  pain  in 
eft  eg;  It  then  began  to  swell,  and  has  been  slowly  increasing  ever  since-rapidly  during 
the  Ijist  fortnight ;  health  failing ;  has  pain  at  night,  &c.  On  admission,  tense  swilling  of 
neady  the  whole  t.b.a  and  the  soft  parts  over  it ;  skin  shining,  but  not  red  ;  temperature 
98  6  .  Three  incisions  were  made  over  the  front  and  outer  side  down  to  the  bone  but  no 
pus  escaped^  She  was  relieved,  pain  disappeared,  and  swelling  subsided.  She  was  dis- 
charged on  November  r8.  Readmitted  December  16.  The  left  tibia  is  enlarged  in  nearly 
Its  whole  length,  and. is  very  tender  on  palpation  over  its  lower  third.  Some  prominence 
of  superficial  veins  just  above  the  ankle,  but  no  discoloration  of  skin  and  no  fluctua 
tion ;  temperature  normal.  January  8,  1885,  under  spray,  incision  made  over  tibia  us't 
above  the  ankle  ;  periosteum  found  much  thickened;  a  small  gouge  was  easily  puhed  nto 

nfiir  ?''^    H  ''"^  ^'"^^  "P  '  ^  ^"^"^^'y  °f  ^oft  disintegrating  bone 

nfiltrated  with  pus,  was  gouged  away  until  a  fairly  healthy  surface  was  reached  •  drainage 
tube  inserted  ;  iodoform  and  wood-wool  dressing.  On  January  19  tube  removek  Td  fn 
February  .  wound  almost  healed,  but  leg  not  diminished  in  sL.  and  presents  ame 
general  characters  as  on  admission.  Readmitted.  March  30.  The  wound  from Tast 
operation  has  not  healed  and  is  still  discharging;  swelling  has  spread  u^X  tiWa  as  S 
as  knee  joint ;  considerable  thickening.  April  qo  no  chane-e  in  ronHiM^,  ! 
oc^^iona,,,  ,000  at  „.gh,.  Es,„a.,v!  ba„W  "'2^:^^ 
about  =t  incite,  long  ovar  lotfer  third  of  tibia ;  periosteum  detached  and  Tnlw  casta"  o'r 
bone,  about  J  inch  th.clt,  exposed  ;  on  cutting  through  this  with  a  chisel  soft.^^ 

«d  'a  se'c:„r  r  "'  "  ™  *  about?  nct^  ong  ^ 

extracted.    A  second  incision  was  afterwards  made  over  upper  third  of  tibia  mrl  th 

found  in  similar  diseased  condition  ;  the  whole  of  the  interior  of  the  t^bi   w.'.  , 

scraped  out.  so  that  a  probe  could  be  passed  from  theTpper  to  the  l^wt  nn  ^"""^"^ 

form  and  wood-wool  dressings  and  back  splint  applied'^^MU  ^  10^^X0^       r  " 

sti  large  cavity  at  upper  ;  much  discharge  ;  temperature  heel  06 -  J  x  JTf  l'^-^^; 

.ow™:^^ --^.^r dischari.    jSly  L] 

srSd^s^^^-'~x£r 

".ses  over  left  tibia.    The  li^  wasl^^Sy  ^IpSS^^^t  j^ ^^ct^^^ 
The  other  forms  of  diffuse  inflammation  which  mav  ittir-V  ti.^ 
of  bones  have  already  been  tnen.ioned  :  in  the  rarefyin^U'^h^  ^duMrr; 
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be  replaced  by  deep  red  or  maroon-coloured  granulation  tissue,  and  the 
bone  may  become  so  soft  as  readily  to  break  down  under  the  finger  ;  such 
condition  may,  however,  be  recovered  from.  We  have  known  a  case  where 
the  femur  was  so  affected,  and  recovery  took  place  without  any  unusual 
difficulty. 

In  sclerosing  or  condensing  osteomyelitis  the  medullary  cavity  may  be 
almost  entirely  filled  up  with  irregular  dense  masses  of  bone,  and  sometimes 
isolated  central  sequestra  exist  under  such  circumstances.^ 

Scattered  miliary  tubercles  may  sometimes  be  found  in  the  medulla  of 
bone  as  a  part  of  a  general  tuberculosis  ;  they  are,  however,  only  found  post 
mortevi^  as  they  give  rise  to  no  symptoms  during  life. 

The  pyasmic  variety  of  osteomyelitis  is  occasionally  rnet  with.  In  one  ot  the  most 
characteristic  cases  that  we  have  seen,  a  boy  11  years  old,  who  was  in  the  habit  of 
getting  wet  and  drying  his  clothes  on  him,  complained  of  pain  in  the  feet ;  the  right  foot 
and  subsequently  the  knee  swelled,  the  latter  suppurated  and  discharged  profusely  a  fort- 
night later ;  the  left  elbow,  the  right  hip,  and  the  left  knee  then  were  attacked.  On 
admission,  ten  weeks  after  the  onset  of  the  illness,  both  hips,  both  knees,  and  the  right 
ankle,  the  left  elbow,  and  the  left  shoulder,  were  swollen  ;  there  were  bedsores,  and  he 
had  a  systolic  murmur  and  some  evidence  of  pneumonia  ;  the  urine  was  albuminous  ;  he 
was  much  wasted,  and  his  skin  was  dry  and  harsh.  A  month  after  admission  the  left 
elbow  was  incised  ;  at  that  time  there  was  brawny  thickening  over  the  upper  part  of  the 
same  arm  ;  ten  days  later,  on  exploring  the  humerus,  there  was  found  to  be  extensive  but 
ill -defined  mischief  in  it ;  a  fortnight  after,  the  disease  had  extended  so  that  the  whole 
humerus  was  the  seat  of  osteomyelitis  ;  pus  discharged  freely  from  the  medulla  at  the 
upper  part  of  the  bone.  The  limb  was  amputated  at  the  shoulder  joint ;  in  doing  so  a 
large  axillary  abscess  was  opened.  The  shoulder  joint  was  healthy,  the  elbow  disorganised ; 
there  was  a  sequestrum  at  the  surgical  neck  of  the  humerus.  He  recovered  fairly  well 
from  the  operation,  but  subsequently  fresh  mischief  occurred  in  the  thigh,  and  he  was 
removed  by  his  friends,  probably  to  die. 

Treatment  of  Chronic  Osteomyelitis.— The  treatment  of  the  different 
forms  of  chronic  osteomyelitis  has  been  almost  sufficiently  indicated  in  the 
description  of  the  disease.  The  general  management  will  be  that  of 
tuberculous  children  ;  locally,  in  the  early  stages,  rest  to  the  part  by  means 
of  splints,  and  in  some  cases  confinement  to  bed,  is  all  that  can  be  done.  If 
the  disease  does  not  subside,  the  bone  must  be  freely  exposed— the  limb 
having  been  made  bloodless  by  the  elastic  bandage,  and  the  bone  gouged 
away,  all  tissue  that  is  dead  or  infiltrated  with  pus  being  removed  ;  if  the 
mischief  spreads  far  along  the  medulla,  a  groove  must  be  cut  m  the  bone, 
and  all  affected  cancellous  tissue  scraped  away.  Should  no  repau"  take  place 
and  the  disease  spread  to  an  adjacent  joint,  if  the  child's  health  is  good,  an 
attempt  may  yet  be  made  to  save  the  limb  by  incising  the  joint  and  draining 
it ;  in  some  cases,  however,  nothing  seems  to  arrest  the  disease,  and  ampu- 
tation is  required.  .  , 

Washing  out  cavities  with  carbolic  or  mercurial  lotion  (i  in  4,000 j,  anu 
free  dusting  with  iodoform,  is  perhaps  the  best  wound  treatment.    In  some 
cases  it  is  a  good  plan  to  try  the  application  of  the  actual  cauter)^  to  the 
interior  of  the  bone,  in  the  hope  of  arresting  the  tuberculous  process  11 
pysemic  cases  incision  of  abscesses,  removal  of  sequestra,  and  amputatio 

1  A  combination  of  these  two  conditions  appears  to  have  existed  in  a  case  recorded  by 
Mr.  Paul  in  the  Med.  Press  and  Circ.  1884. 
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are  the  only  local  resources,  and  each  case  has  to  be  judged  on  its  own 
requirements. 

'  strumous  Dactylitis.' — The  condition  sometimes  called  '  strumous 
dactylitis '  requires  brief  mention  here.    The  disease  is  simply  chronic  tuber- 


Fig.  159.— Multiple  '  Tuberculous 
Dactylitis.' 


Fig.  160.— Shows  overgrowth  of  one  Thuftib, 
which  had  been  long  the  seat  of  tuber- 
culous disease.  This  is  a  rare  condition, 
and  should  be  compared  with  fig.  156  of 
overgrowth  of  the  tibia. 


culous  osteomyelitis,  or  more  rarely  periostitis,  attacking  usually  the  first 
phalanx  of  one  or  more  fingers  ;  sometimes  the  metacarpal  or  metatarsal 
bones  are  affected.  The  disease  usually  begins  as  a  hard,  painless  swelling 
of  that  segment  of  the  finger,  though  occasionally  there  is  a  good  deal  of  pain 


Fig.  .6r.-The  hands  of  an  adult,  showing  the  effects  of  Tuberculous  Dactylitis  in  childhood. 

and  always  some  tenderness.  If  no  treatment  is  employed  the  swelling 
-creases,  the  soft  parts  become  involved,  abscesses  ^  appear  tually  at  thf 

'  It  must  be  understood  that  here  as  elsewhere  the  word.:  ■  r,u.       •  ^ 
relat,  on  to  tuberculous  lesions,  used  in  a  sense  imp  yrnrd^nnf^'''  '''"'^  ' 
than  the  actual  pathological  condition.    The   Z  •  rSrc^le,  appearance  rather 

matenal  diluted  with  serum,  and  mixed  with  .imni.  ^'^"'''^"-down  caseous  tuberculous 
true  pus  of  an  acute  absces      ( w"  JnSln  P'-°^'^cts,  and  not  the 

'    a  good  description  of  the  proce  s  )  ^    '  J"^--  ^890. 
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sides  of  the  finger,  and  on  their  bursting  or  being  opened  thick  curdy  pus 
with,  perhaps,  some  bony  detritus,  escapes.  On  further  examination,  a  larj^e 
cavity  IS  found  occupying  the  site  of  the  old  shaft,  which  is  either  entirely 
gone  or  remains  in  part  as  a  cheesy  sequestrum,  or  in  some  cases,  if  the 
abscess  is  opened  early,  appears  to  be  simply  bare.  Around  the  cavity 
which  IS  filled  with  pus  and  caseous  matter,  is  a  thin  layer  of  new  bone 
formed  by  the  periosteum.  -As  successive  layers  of  new  bone  have  been 
laid  down  and  absorbed,  so-called  '  expansion '  of  the  bone  has  occurred 
After  removal  of  all  the  cheesy  matter  and  sequestra  the  finger  may 
gradually  shrink  and  get  well,  but  is  shortened,  distorted,  and  usually  weak 
and  useless.  Sometimes  the  destruction  is  so  great  that  amputation  is 
required.  When  seen  in  the  earlier  stages,  constitutional  treatment,  with 
fixation  of  the  finger  on  a  splint  and  gentle  pressure,  will  sometimes  succeed 
m  arresting  the  disease.  It  has  been  recommended  to  excise  the  bone  sub- 
periosteally  in  the  early  stage,  and  this  would  no  doubt  cut  short  the  disease, 
but  the  finger  is  not  likely  to  be  of  much  use.  It  is  better  treatment  to  wait 
patiently,  and  keeping  the  finger  quietly  fixed  on  a  splint  to  try  the  effects 
of  pressure  and  general  hygiene  ;  when  sequestra  are  present  they  must,  of 
course,  be  removed,  and  should  no  progress  be  made  the  cavity  must  be 
cleared  out— but,  as  a  rule,  a  more  useful  finger  is  obtained  by  expectant 
than  by  active  treatment. 

Should,  however,  abscess  form,  the  best  plan  is  to  freely  open  and 
carefully  scrape  out  the  abscess  cavity,  removing  all  caseous  material.  The 
cavity  should  then  be  well  dusted  with  iodoform  and  boric  acid  or  some 
iodoform  emulsion  injected,  and  the  wound  should  be  closed  by  sutures 
without  drainage.  Primary  union  will  usually  be  obtained  if  the  wound  is 
kept  aseptic. 

Often  many  fingers  are  affected,  and  the  disease  is  most  commonly  a 
part  of  '  General  Surgical  Tuberculosis  '  ;  it  is  most  frequently  met  with  in 
the  first  few  years  of  life.  The  disease  is  probably  sometimes  periosteal 
rather  than  endosteal. 

'  Syphilitic  Dactylitis,'  so  called,  is  more  often  described  than  met  with. 
The  general  appearance  closely  resembles  that  of '  strumous  dactylitis,'  and 
it  is  said  that  in  children  the  disease  is  usually  primarily  an  osteomyelitis, 
though  the  gummatous  material  may  be  deposited  first  either  in  the  peri- 
osteum or  soft  tissues  overlying  it.  The  occurrence  of '  dactylitis  '  in  a  child 
showing  other  signs  of  congenital  syphilis  would  lead  to  a  suspicion  that  the 
affection  of  the  fingers  was  also  specific.  The  results  are  usually  very  much 
the  same  as  those  of  the  tuberculous  lesion,  and  the  treatment  is  simply  that 
of  syphilis.  We  have  (1905)  seen  a  case  in  which,  with  a  condition  of  the 
hands  exactly  resembling  tuberculous  dactylitis,  there  were  lesions  of 
the  front  of  both  tibiae  and  of  the  nose  which  were  probably  syphilitic.  The 
child  was  about  a  year  old  and  the  father  had  had  syphilis.  Probably  the 
two  diseases  coexisted. 

•  ]Leontiasis  Ossea'  is  a  disease  in  which  the  bones  of  the  face,  especially 
the  upper  and  lower  jaws  and  the  malar  bones,  undergo  hypertrophy.  The 
disease  begins  in  early  life  and  may  go  on  indefinitely.  In  a  case  we  saw 
which  had  been  under  the  care  of  Dr.  Brown,  of  Bacup,  and  Mr.  T.  Jones, 
the  disease  began  at  9  years  of  age,  and  the  patient  when  we  saw  him  was  28. 
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We  had  under  our  care,  in  1899,  a  boy  in  whom  the  disease  began  as  a 
slowly  increasing  thickening  of  the  ascending  ramus  of  the  lower  jaw  ;  the 
temporal  bone,  maxilla,  and  malar,  and  the  nasal  process  of  the  opposite 
maxilla  were  later  affected.  No  medicinal  treatment  had  any  effect.  A  girl 
jet.  II  years  was  seen  in  1903  whose  mother  stated  that  seven  or  eight  years 
before,  the  child's  nose  began  to  enlarge.  We  found  marked  thickening  of 
the  nasal  processes  of  the  superior  maxillae,  the  nasal  bones  and  the  glabella. 
There  was  no  nasal  obstruction  and  there  were  no  polypi,  but  the  septum^  was 
thickened  and  the  voice  was  altered.  There  was  no  syphilitic  history.  Some 
pain  was  felt  in  the  forehead. 

Photographs  taken  at  4  years,  6  years,  8  years,  and  1 1  years,  all  showed 
progressive  increase  in  the  facial  thickening. 

Fra^illtas  osslum  or  Osteopsathyrosis  is  a  condition  in  which  there  is 
a  simple  atrophy  of  bone,  i.e.  the  bone  is  congenitally  defective  in  amount 
though  perfect  in  structure  as  far  as  it  goes.  This  weakness  leads  to  frequent 
fracture  without  obvious  violence,  or,  at  any  rate,  from  very  slight  strains. 
Often  many  fractures  are  found  to  exist  at  the  same  time. 

Evidence  of  rickets  may  be  absent  or  very  slight,  and  the  fractures  unite 
well. 

Case.— Annie  P.,  set.  2^  years,  was  admitted  April  22,  1884.  Her  parents  and  three 
other  children  were  healthy.  The  child  was  small  at  birth,  and  on  the  second  day  the 
right  thigh  was  found  to  be  fractured.  A  month  later  the  right  hiunerus  broke  while 
moving  the  arm  ;  a  distinct  crack  wfis  heard  at  the  time.  After  another  month  the  left 
thigh  broke,  then  the  left  humerus.  At  twelve  months  old  the  right  thigh  broke  a 
second  time.  All  these  fractures  united  well.  The  child  was  suckled  up  to  11  months 
old  and  the  mother  had  plenty  of  breast-milk,  which  was,  however,  said  to  have  been  de- 
ficient in  casein.  The  child  appeared  healthy.  There  was  slight  evidence  of  rickets  about 
the  epiphyses  and  the  ribs.  There  was  thickening  and  some  distortion  at  the  site  of  the 
various  fractures. 

Cranio-tabes  has  been  noticed  and  a  tendency  to  bending  of  the  ribs  in 
some  instances.  There  is  still  doubt  as  to  the  etiology  of  this  condition, 
which  has  been  variously  described  as  Foetal  rickets.,  osteogenesis  imperfecta., 
as  well  as  by  the  names  given  above.  Probably  it  is  due  to  defective  nutri- 
tion in  utero,  but  it  is  not  simply  rickets.  ( Vide  chapters  on  Rickets  and 
on  Injuries.) 


CHAPTER  XXX 


DISEASES  OF  THE  JOINTS 

Diseases  of  the  Joints.— There  is  no  essential  difference  between  the 
joint  diseases  of  children  and  those  of  adults,  but  certain  forms  of  disease 
are  found  most  typically,  or  even  almost  entirely,  in  childhood.  The  con- 
ditions of  growth  as  regards  the  relations  of  the  epiphyses  to  the  adjacent  joints 
and  to  the  shaft  of  the  bone  are,  however,  most  important  factors  in  deter- 
mining the  occurrence  of  disease  and  the  kind  of  lesion  met  with,  and, 
further,  the  liability  of  children  to  the  various  exanthemata  is  of  much 
importance  in  regard  to  joint  affections.  Ordinary  acute  synovitis  from 
injury  or  cold  is  in  no  way  peculiar  to,  nor  even  specially  common  in, 
children,  and  need  not  be  discussed  here  ;  while  hip  disease,  acute  sup- 
purative arthritis  of  infants,  scarlatinal  and  pneumococcic  synovitis,  and 
even  the  common  tuberculous  pulpy  disease,  are  instances  of  the  modifying 
effects  of  the  conditions  of  childhood  upon  forms  of  lesion  which  are  also  to 
be  met  with  in  adults. 

In  early  life  the  lesions  of  joints  are  more  complex  than  in  adults,  for 
the  reason  already  alluded  to,  that  not  only  may  disease  begin  in  the  joint 
structures  proper,  but  it  may  often  reach  the  articulation  by  extension  from 
the  neighbouring  epiphysis  or  epiphysial  line.  It  is  generally  said  that  bone 
lesions  are  limited  by  the  epiphysial  zone  and  do  not  extend  to  the  bone 
below  ;  this,  as  already  shown,  is  only  partially  true,  and,  besides  this,  disease 
spreads  frequently  from  a  starting  point  in  the  epiphysial  line,  or  from  the 
periosteum  of  the  diaphysis,  and  extends  to  the  capsule,  and  so  to  the  synovial 
membrane.  There  is,  however,  often  effusion  into  a  joint  adjacent  to  bone 
disease  without  actual  continuity  of  disease.  (For  further  details  see  chapter 
on  Bone  Diseases.) 

Joint  disease,  then,  in  children  may  arise  as  a  simple  acute  serous 
synovitis,  which  may  subside,  suppurate,  or  become  chronic.  Chronic 
simple  serous  synovitis  is,  however,  rare  in  children.  There  may  be  a 
primary  acute  or  chronic  tuberculous  synovitis.  Pytemia,  pneumococcic 
infection,  or  certain  of  the  exanthems,  notably  scarlatina  and  typhoid,  may 
give  rise  to  an  acute,  sometimes  suppurative,  synovitis,  while  measles  and 
whooping  cough,  as  well  as  scarlet  fever  and  typhoid,  may  result  in  a 
development  of  tuberculous  lesions.  Finally,  the  joint  disease  may  arise  by 
extension  from  the  shaft,  epiphysial  line,  or  from  the  epiphysis  itself,  and 
possibly  from  the  ligaments  and  tendon  sheaths  in  exceptional  cases.  The 
specific  fevers  are  not  so  often  as  is  sometimes  stated  the  direct  cause  of 
joint  disease  :  it  is  in  most  cases  rather  that  the  depressing  effect  of  the 
fevers  makes  the  child  more  liable  to  the  onset  of  disease  ;  thus  of  125  cases 
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of  joint  disease,  taken  consecutively  from  our  records,  including  cases  of 
disease  of  the  hip,  knee,  shoulder,  elbow,  ankle  and  tarsus,  and  wrist  joints, 
in  only  six  cases  was  the  joint  affection  a  sequela  of  measles,  in  four  of  scarlet 
fever,  in  two  of  typhoid,  and  in  three  of  whooping  cough.  Only  those  cases 
were  reckoned  in  which  there  was  no  interval  of  health  between  the  exanthem 
.and  the  joint  trouble. 

In  certain  joints  bone  lesions  are  far  more  commonly  primary,  as  in  the 
hip,  and  perhaps  the  shoulder  ;  in  other  joints,  as  in  the  knee,  ankle,  and 
wrist,  bone  disease  when  present  is  much  more  often  secondary  to  a  primary 
synovial  inflammation  ;  while  in  other  joints  again,  as  in  the  elbow,  either 
starting  point  is  common. 

The  hip  is  by  far  the  most  frequently  diseased  joint  in  children,  and  the 
knee  comes  next.  Of  698  cases  of  joint  disease  under  our  care  in  the  out- 
patient department  of  the  Children's  Hospital  in  three  years,  369  were  cases 
of  hip  disease,  160  of  knee  disease,  and  all  the  other  joints  together  amounted 
to  169.    Disease  of  the  spine  is  excluded  from  this  calculation. 

For  any  detailed  account  of  the  pathology  and  symptoms  of  each  diseased 
joint  we  must  refer  to  the  special  works  of  Barwell,  Macnamara,  Howard 
Marsh,  Hueter,  and  others  ;  space  will  only  allow  of  selection  of  the  hip  and 
knee  as  types  of  the  two  forms  of  joint  disease  found  in  childhood,  with  a 
brief  reference  to  the  other  most  commonly  affected  articulations.  Hip 
disease  stands  so  much  by  itself  that  its  consideration  will  be  most  con- 
veniently postponed  till  after  that  of  the  other  joints. 

Chronic  disease  of  the  knee  joint  may  be  taken  as  the  type  of  joint 
disease  beginning  in  synovial  membrane— pulpy  disease,  chronic  synovitis, 
tuberculous  synovitis,  white  swelling,  and  various  other  titles,  all  implying  the 
same  condition. 

,  Here  we  may  say  at  once  that  practically  all  the  cases  of  chronic  disease 
of  jomts  marked  by  great  thickening  of  synovial  membrane,  with  little  or  no 
tendency  to  accumulation  of  fluid,  but  with  great  tendency  to  the  formation 
of  small  multiple  '  abscesses '  in  the  thickness  of  the  gelatinous  tissue  are 
truly  tuberculous  in  the  most  strict  sense.  In  some  cases  a  considerable 
amount  of  fluid,  either  serous  with  caseous  material  and  flakes  of  lymph  or 
more  punform,  is  found  in  the  joint  ;  this  is,  however,  not  a  common  con- 
dition in  children.  In  many  instances  evidence  of  tubercle  elsewhere  and  a 
tuberculous  family  history  will  be  found  ; '  in  many,  death  ultimately  results 
from  tuberculosis  of  other  organs.  The  anatomical  characters  of  tubercle 
are  constantly  to  be  found  in  the  pulpy  tissue,  and,  though  not  so  constantly 
detected  ^^^^^  number  of  instances  tubercle  bacilli  may  be 

_  The  usual  history  of  a  case  of  chronic  tuberculous  synovitis  of  the  knee 
joint  m  a  child  is  as  follows.  There  is  perhaps  a  history  of  phthisis  or  joint 
disease  in  the  family  ;  the  child  has  been  healthy,  till  at  the  age  of  sav  i 
years  it  was  attacked  by  measles  or  some  other  exanthem.  It  was  slow  in 
recovery,  and  was  never  quite  strong  afterwards;  a  year  later,  perhaps,  it 

1  In  192  histories  of  chronic  joint  disease  under  our  care  (the  soine  beino-        ^  • 
43  (  +  6  doubtful  cases)  there  was  a  tuberculous  family  histo  7;  in  ^1  +  i  drbtfH  ^'  '\ 
the  Cscase  had  followed  an  injury.    I„      cases  out  of  m  pa  iSts  there  was  ml  '^'^ 
one  lesion,  i.e.  there  was  evidence  of  tubercle  elsewhere 
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received  some  injury  to  the  knee.  Shortly  after  the  knee  swelled,  but  gave 
rise  to  no  great  pain  or  inconvenience,  except  a  slight  limping  and  feeling 
of  tiredness  ;  the  swelling  slowly  increased  and  became  somewhat  more  pain- 
ful, especially  at  night,  with  night  startings.  We  cannot  too  strongly  insist 
upon  the  fact  that  tuberculous  disease  of  joints  may  go  on  for  months,  steadily 
getting  worse,  without  any  pain  at  all,  and  with  but  little  impairment  of 
mobility  ;  this  so  frequently  occurs,  and  yet  is  so  frequently  a  cause  of  mis- 
takes, that  we  desire  to  emphasise  the  statement  here.  At  this  time  the  child, 
we  will  suppose,  comes  under  observation.  The  knee  is  found  markedly 
larger  in  circumference  than  its  fellow,  its  natural  hollows  are  obliterated,  it 
may  or  may  not  be  slightly  hotter  than  the  other,  there  is  slight  flexion,  and 
usually  it  cannot  be  fully  extended,  any  attempt  to  do  so  causing  pain. 
There  is  considerable  pain  on  pressure  over  the  inner  tuberosity  of  the  tibia, 
and  to  a  less  degree  over  the  outer  side.  The  swelling  is  soft,  elastic,  and 
pseudo-fluctuating  :  it  may  exactly  follow  the  normal  outlines  of  the  joint,  or 
be  more  globular,  the  upper  synovial  pouch  not  being  thickened  ;  occasion-  • 
ally  the  swelling  is  almost  limited  to  the  upper  sac.  There  is  pretty  free 
mobility  of  the  joint  at  this  stage,  unless  an  attack  of  acute  inflammation  has 
supervened  upon  the  chronic  mischief.  Such  a  case  left  to  itself  will  later  on 
become  more  flexed  and  less  mobile,  abscesses  will  form  and  burst  at  the 
sides  or  front  of  the  joint,  the  swelling  will  increase,  and  the  veins  over  the 
surface  may  become  dilated  and  full ;  the  tibia  will  become  subluxated  back- 
wards and  outwards,  and  at  the  same  time  rotated  outwards  upon  the  femur ; 
the  limb  will  become  wasted  and  powerless.  In  many  cases  pain  increases 
and  the  child's  health  suffers,  until  at  last  the  pain  and  discharge,  or  the 
invasion  of  other  organs  by  tubercle,  wears  him  out. 

The  severity  of  the  symptoms  varies  greatly  :  in  some  instances  pain  and 
stiffness  exist  throughout ;  in  others  free,  though  not  usually  full,  mobility , 
and  absence  of  pain  may  be  found  during  nearly  the  whole  course  of  the 
disease. 

If  a  knee  joint,  such  as  the  one  described,  is  laid  open,  the  synovial 
membrane  is  found  everywhere  converted  into  a  thick,  pinkish-grey  or 
yellowish,  semi-transparent  material,  soft  and  gelatinous  to  the  touch,  but  in 
parts  tough  and  elastic ;  in  parts  the  grey  tissue  is  streaked  with  opaque 
fibrous  bands,  and  here  and  there  caseous  foci  will  be  found  softenmg  and 
breaking  down— these  are  especially  common  towards  the  posterior  part  of 
each  femoral  condyle.  These  breaking-down  foci  do  not  usually  commu- 
nicate with  the  cavity  of  the  joint  itself,  which  is  largely  filled  up  by  the  thick 
granulation  masses,  and  contains  little  or  no  fluid. 

The  pulpy  tissue  grows  over  the  cartilages  at  first  in  delicate  vascular 
tendrils  or  films,  but  afterwards  these  become  thicker  and  form  fleshy  pads 
replacing  the  cartilage  at  the  edge  and  lying  in  pits  dug  out  of  its  surface, 
so  that  finally  only  a  small  central  island  of  healthy  cartilage  remains  in  the 
middle  of  each  condyle  and  each  articular  surface  of  the  tibia. 

Often  granulation  sprouts  spread  beneath  the  cartilage  and  detaching 
it  from  the  bone,  give  rise  to  superficial  rarefying  ostitis, '  subchondral  caries, 
which  causes  necrosis  and  separation  of  the  articular  cartilages. 

The  semilunar  cartilages  are,  as  it  were,  embedded  in  the  gelatinous 
tissue  and  in  some  far-advanced  cases  can  hardly  be  distinguished  ;  usuall), 
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however,  they  are  readily  made  out.  The  crucial  ligaments  are  coated 
over  with  the  pulpy  tissue,  and  are  often  very  vascular,  with  bright  streaks 
of  vessels  running  along  them  ;  on  scraping  away  this  tissue  the  ligaments 
are  found  to  have  nearly  their  natural  appearance,  except  that  here  and 
there  a  little  sprout  has  forced  its  way  between  their  fasciculi.  The  degree 
of  destruction,  however,  of  course  varies  in  different  cases,  and  in  some 
the  tuberculous  focus  is,  at  first,  strictly  limited  to  one  patch  of  synovial 
membrane. 

The  cavity  of  the  joint  is  often  subdivided  into  loculi  by  adhesions  be- 
tween masses  of  the  granulation  tissue.  On  gouging  out  one  of  the  granula- 
tion pits  in  the  cartilage,  it  will  be  found  in  some  cases  not  to  extend  through, 
in  others  the  bone  beneath  is  reached  and  locally  eroded. 

The  capsule  and  lateral  ligaments,  &c.,  are  much  thickened,  and  this 
gives  rise  to  the  deceptive  sensation  of  bony  thickening  so  often  met  with  in 
the  knee.  However  much  it  may  appear  that  there  is  enlargement  of  the 
bones  in  a  case  of  chronic  disease  of  the  knee,  it  is  almost  perfectly  safe  to 
say  that  the  thickening  is  in  the  soft  parts  alone,  and  that  there  is  no  new 
bone  formation.  It  is  only  very  rarely  that  a  layer  of  periosteal  new  bone  is 
found  beyond  the  limits  of  the  capsule.  The  presence  of  new  bone  about 
a  chronic  tuberculous  joint  is  usually  a  sign  of  repair  and  of  subsidence 
of  the  disease  ;  sometimes  it  is  associated  with  central  bone  disease 
(chronic  osteomyelitis),  never,  we  think,  with  progressive  synovial  disease 
alone.  Mr.  Watson  Cheyne,  however,  states  that  microscopically  thickening 
of  bone  trabeculiE  precedes  tuberculous  infiltration  in  caries  of  the  articular 
ends  of  bones. 

There  is  usually  more  or  less  atrophy  of  the  bone  adjacent  to  a  chronically 
diseased  joint.  The  cancellous  tissue  is  more  open  in  texture,  and  the  com- 
pact tissue  thinner  than  in  health.  Wasting  of  the  bones,  in  fact,  takes  place, 
just  as  of  the  muscles  and  other  tissues  around  the  joint.  These  changes  are 
general.  When  local  patches  of  marked  rarefaction  are  present,  that  part 
must  be  considered  the  seat  of  actual  disease. 

In  the  great  majority  of  cases  of  disease  of  the  knee  the  bone  is 
healthy,  unless  the  disease  is  far  advanced  ;  when  this  is  so,  islets  of  soft 
rarefying  bone  and  carious  patches  will  be  found,  the  latter  in  their  early 
stages  being  recognised  by  the  yellow  and  red  mottling  in  the  neighbourhood 
of  the  articular  cartilage,  with  some  rarefaction.  It  is  often  very  difficult  to 
be  certain  of  the  condition  of  bone  in  very  early  stages  of  disease :  patches 
of  various  shades  of  yellow  and  red  are  met  with  in  perfectly  healthy  bone  ; 
where  there  is  any  local  rarefaction  or  opaque  yellow  deposit  disease  is 
present.  In  some  instances  sequestra  of  varying  size  are  found— most 
commonly  in  the  femur,  less  often  in  the  tibia  ;  usually  the  necrosis  is 
at  the  back  of  one  or  other  condyle ;  we  have,  however,  found  it  in  the 
middle  of  the  intercondyloid  notch.  When  necrosis  does  occur  the  disease 
often  tunnels  a  considerable  way  through  the  bone,  or  rather  it  has  pro- 
bably begun  m  the  epiphysial  line  or  epiphysis  itself,  and  extended  towards 
the  jonit. 

As  Prof.  Howard  Marsh  has  pointed  out,  a  condition  of  '  quiet  strumous 
disease'  may  exist,  leading  to  a  stiff  joint  without  any  active  stage  or  suppu- 
ration ;  we  have  seen  such  joints  occasionally,  and  they  are  to  be  distinguished 
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by  having  a  greater  amount  of  solid  thickening  than  occurs  in  serous  syno- 
vitis, but  less  than  in  the  ordinary  tuberculous  joint. 

Tuberculous  Disease  of  the  Shoulder  is  rare  in  children  ;  there  is  hardly 
sufficient  evidence  to  show  how  often  the  disease  begins  in  the  synovial 
membrane  and  how  often  in  bone.  The  swelling  forms  a  globular  mass, 
most  prominent  in  front,  and  stiffness  of  the  joint  is  usually  marked.  When 
suppuration  occurs  the  abscesses  usually  point  behind  or  in  front  of  the  del- 
toid, occasionally  in  the  posterior  triangle  ;  no  information  as  to  the  primary 
lesion  can  be  obtained  from  the  position  of  the  sinuses,  since  extra-articular 
abscesses  due  to  epiphysitis  discharge  in  the  same  spots.  Disease  in  the 
epiphysial  line  may  or  may  not  lead  to  destruction  of  the  joint.  In  one 
interesting  case  we  removed,  as  a  sequestrum,  part  of  the  upper  end  of  the 
diaphysis,  including  the  epiphysial  line,  and  subsequently  nearly  the  whole 
shaft  of  the  humerus  ;  the  inflammation  had  spread  from  the  periosteum 
to  the  capsule,  and  the  ligaments  became  so  relaxed  that  there  was  a  deep 
groove  below  the  acromion,  the  humerus  having  dropped  away  from  the 
scapula  ;  the  joint  did  not  suppurate,  and  all  went  on  well  (fig.  158). 

We  have  only  two  or  three  times  found  it  necessary  to  excise  the  shoulder 
joint  in  children  ;  in  all  the  other  cases  the  disease  has  subsided,  or  the  case 
has  been  lost  sight  of.  In  one  instance,  where  there  was  much  necrosis,  a 
very  useful  limb  resulted  with  |-inch  shortening,  and  but  little  wasting,  but 
the  joint  was  hardly  at  all  mobile. 

Case. — Disease  of  Shoulder  Joifit ;  Excisio?t.- — Lewis  H.,  age  4  years;  admitted 
July  19,  1882.  Three  years  ago  the  left  arm  was  seen  to  be  stiff  and  painful ;  abscesses 
formed  about  the  shoulder  and  were  opened  ;  no  bone  removed ;  for  the  last  eighteen  months 
had  been  discharging  a  little  constantly,  and  lately  the  child  had  lost  flesh  ;  no  phthisis  in 
family:  other  children  healthy.  On  admission,  rather  pale,  but  fairly  nourished  boy; 
general  thickening  all  round  the  left  shoulder ;  a  patch  of  red  thinned  integument,  with 
pus  beneath,  in  front  of  the  insertion  of  the  deltoid,  and  a  sinus  at  the  posterior  border 
of  the  muscle ;  the  pectoral  fold  bulged  downwards  and  forwards  ;  there  was  pain  on 
movement.  July  26,  much  discharge,  especially  on  pressure  about  the  axilla  ;  very  little 
mobility,  even  under  chloroform,  slight  power  of  rotation  alone  remaining.  August  2, 
the  upper  end  of  the  humerus  was  excised,  together  with  about  an  inch  of  the  shaft,  by  a 
single  straight  incision  at  the  anterior  border  of  the  deltoid  ;  two  loose  sequestra  were 
found  in  an  abscess  cavity  surrounding  the  head  of  the  humerus  ;  the  joint  was  entirely 
destroyed  ;  the  glenoid  cavity  and  acromion  were  roughened  ;  there  was  some  deposit  of 
new  bone  around  the  upper  part  of  the  shaft  of  the  humerus  ;  the  part  removed  was  not 
entirely  necrosed,  but  there  was  a  large  cavity  in  it;  terebene  dressings,  hand  slung  up 
to  chest;  some  rise  of  temperature  followed.  Went  on  well,  but  slowly;  at  one  time 
some  bare  white  bone  was  seen,  but  this  vascularised  subsequently,  except  a  small  part 
removed  on  August  26,  and  two  more  small  pieces  which  came  away  in  September. 
Passive  movement  was  begun  on  September  23,  and  on  the  28th  more  free  movement  was 
made  under  chloroform.  He  had  chicken-pox  in  October,  and  was  discharged  with  sinuses 
still  open  on  November  8.  Passive  movement  failed  subsequently  to  give  him  any  great 
amount  of  mobility.  February  1883,  he  is  well  and  strong,  and  has  good  use  of  the  arm, 
but  the  movement  is  almost  entirely  of  the  scapula ;  the  limb  is  not  much  wasted,  and 
there  is  |-inch  shortening. 

Disease  of  the  Elbow  Joint  arises  either  as  a  primary  synovitis  or  about 
equally  often  as  disease  of  bone  ;  in  the  latter  case  the  olecranon,  or  one 
of  the  condyles,  most  often  the  outer,  is  first  attacked.  Well-marked  cheesy 
masses  are  often  found  in  one  or  other  condyle,  but  any  extensive  disease  of 
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the  radius  is  very  rare.  Swelling  extends  all  round  the  joint,  but  usually 
appears  first  over  the  radio-humeral  line  at  the  back  of  the  joint.  Later  the 
front  of  the  joint  becomes  swollen  ;  this  is  sometimes  due  to  glandular  en- 
largement, comparable  to  the  swelling  of  the  inguinal  and  iliac  glands  in  hip 
disease  ;  in  other  cases  the  supra-condyloid  gland  suppurates.  When  the 
olecranon  is  the  seat  of  the  primary  lesion  the  sinus  is  usually  over  it  and 
leads  directly,  or  nearly  so,  down  upon  it. 

In  old  neglected  cases,  the  number  of  sinuses  is  sometimes  considerable, 
and  the  soft  parts  are  undermined  and  much  destroyed  by  pulpy  infiltration. 
The  joint  is  kept  slightly  flexed,  and  there  is  usually  much  muscular  wast- 
ing. Occasionally  we  think  the  disease  begins  in  the  olecranon  bursa,  which 
is  so  common  a  starting-point  for  mischief  in  older  patients  ;  this  bursa  is 
sometimes  chronically  enlarged  in  children.  Stiffness  is  an  early  and  marked 
feature  of  disease  of  this  complex  joint,  though  the  mobility  of  the  fingers 
is  good,  even  if  there  is  much  infiltration  of  the  muscular  attachments  about 
the  elbow. 

Case.— Joseph  L.  D.,  age  3  years  11  months;  admitted  January  27,  1882.  Left 
elbow  injured  by  a  fall  in  April  1881  ;  has  been  swollen  ever  since.  On  admission, 
healthy-looking  child  ;  the  left  elbow  was  flexed  and  the  hand  semi-pronated  ;  very  little 
mobility  ;  two  sinuses  at  the  upper  and  back  part  of  the  joint  led  down  to  rough  bone  ;  a 
little  tenderness,  but  no  pain  ;  general  swelling  all  round  the  joint.  February  2,  the  joint 
was  excised  ;  disease  primarily  synovial ;  cartilage  diseased,  especially  on  head  of  radius  ; 
operation  not  antiseptic  ;  the  limb  was  put  upon  an  angular  splint.  On  the  13th  passive 
motion  was  begun.  On  March  i  passive  movement  could  be  carried  through  the  full  range 
in  all  directions,  and  there  was  a  little  power  of  active  movement ;  the  wound  was  nearly 
healed  ;  discharged.  October  3,  1882,  at  out-patients' ;  elbow  quite  healed  ;  had  almost 
perfect  range  of  mobility  in  every  way,  and  the  arm  was  strong ;  he  could  lift  a  chair 
with  it. 

The  Wrist  Joint  is  perhaps  even  more  rarely  affected  with  tuberculosis 
than  the  shoulder,  but  in  children  we  have  on  a  few  occasions  had  to  excise 
the  joint  ;  in  all,  the  wrist  joint  itself,  as  well  as  the  whole  carpus,  was 
disorganised,  the  disease  having  spread  among  the  synovial  sacs.  In  one 
instance  the  mischief  began  in  the  base  of  the  second  metacarpal  bone,  in 
the  others  the  starting-point  was  apparently  synovial.  In  two  of  the  cases 
an  excellent  result  followed,  the  whole  of  the  carpus,  the  bases  of  the 
metacarpal  bones,  and  the  lower  ends  of  the  radius  and  ulna  having  been 
removed  by  a  single  median  dorsal  incision  between  the  tendons  of  the 
extensor  indicis  and  the  extensor  secundi  internodii  pollicis  ;  no  tendon  was 
cut  through,  though  necessarily  those  attached  to  the  parts  removed  were 
stripped  back.  In  both  of  these  cases  a  nearly  perfectly  mobile  joint  was 
obtamed  with  almost  full  mobility  at  the  metacarpo-phalangeal  articulation 
—the  point  of  greatest  difficulty  in  disease  of  the  wrist. 

CASE.-Z?eW  of  Wrist  /omt.-Annie  E..  age  6  years.  Admitted  March  25,  1885. 
History  unimportant.  No  cause  known  for  swelling  of  left  wrist,  which  began  six  months 
itk  n 'l^n '°"  ■  =  admission,  a  strumous- 

oun7wris     fl^t  1        '"^'^^  ^  ^'"'^^  ;  "^^-h  thickening 

join    al  en  X^  '^'^T  -°-^--"ts  of  fingers  perfect ;  those  at  carpa! 

n  P     'u'  "-'""P"'  ^-^'^P'  P'"'^"'"'"  bone  removed  by  longitudinal  inci- 

sion on  dorsum ;  some  bones  broken  down  and  unrecognisable ;  cavity  scmped ,  and  drained 
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throuRh  palmnr  sinus.    May  i,  wound  has  progressed  fairly  and  is  now  healing  icth 
sent  home  ;  tube  still  in  wound  ;  arm  on  splint ;  result  very  good  ;  a  strong  and  mobile 
hand  (fig.  162). 

One  patient  remained  sound  when  last  seen  ;  the  other,  after  keeping 
well  for  a  long  time,  developed  tuberculous  teno-synovitis.  In  the  third 
case  the  carpus  alone  was  taken  away,  with  an  even  better  result.  The 
operation  mentioned  is  practically  Langenbeck's  ;  it  is  much  simpler  than 
Lister's  method,  and  we  think  much  superior  to  it  :  the  bones  which  are  not 
already  softened  and  destroyed  shell  out  easily  from  the  pulpy  material 

in  which  they  are  embedded.  The 
position  of  the  sinuses  in  carpal 
disease  is  inconstant,  but  the  general 
appearance- is  shown  in  fig.  162. 

Chronic  Tuberculous  Disease 
of  the  Ankle  is  much  less  frequent 
than  that  of  the  knee  ;  but  in  four 
years  we  had  43  cases  of  disease  of 
the  ankle  or  tarsus  admitted  as  in- 
patients at  the  Children's  Hospital. 
Of  these,  excluding  disease  of  the  os 
calcis,  most  of  the  cases  were  pro- 
bably primarily  synovial,  but  in  the 
tarsus  extension  of  disease  around 
the  small  bones  so  interferes  with 
their  nutrition,  and  so  readily  spreads 
to  their  interior,  that  in  late  cases 
there  is  always  more  or  less  destruc- 
tion of  bone.  We  can  only  recollect 
three  or  four  instances  of  primary 
necrosis  of  the  astragalus  setting  up  disease  of  the  ankle  joint  ;  but  it  is 
much  more  common  to  find  mischief  spreading  from  the  lower  epiphysis  of 
the  tibia  to  the  joint. 

Except  the  posterior  calcaneo-astragaloid  joint,  the  anterior  calcaneo- 
astragaloid  and  its  continuation  the  astragalo-scaphoid  joints  are,  perhaps, 
the  most  commonly  affected  of  the  tarsal  articulations  ;  but  the  common  sac 
or  any  of  the  tarsal  joints  may  be  attacked  by  disease,  which  then  spreads 
from  one  joint  to  another.  Calcaneo-astragaloid  disease  is  very  frequendy 
the  result  of  necrosis  of  the  os  calcis,  and  it  not  rarely  extends  upwards  to 
the  ankle  joint  itself. 

Disease  of  the  ankle  joint  is  marked  by  swelling  at  the  back  of  the  joint, 
obliterating  the  hollows  on  each  side  of  the  tendo  Achillis,  and  then  spread- 
ing round  and  below  each  malleolus,  especially  the  inner  (fig.  163)  ;  the 
front  of  the  joint  also  becomes  swollen,  and  acquires  a  peculiar  flatness  or 
squareness  of  outline  as  a  result  of  loss  of  salience  of  the  extensor  tendons. 
The  foot  is  usually  kept  with  the  toes  pointed,  at  other  times  it  is  dorsi- 
flexed  ;  the  leg  rapidly  wastes  ;  later,  sinuses  appear,  usually  above  or  behind 
the  malleoli.  It  must  be  remembered  that  disease  often  extends  from  the 
joint  into  the  sheaths  of  the  neighbouring  tendons,  and  in  such  cases  suppu- 
ration or  swelling  may  track  up  the  leg  or  along  the  foot  for  a  considerable 


Fig.  162. — Tuberculous  Disease  of  the  Wrist. 
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distance  ;  the  general  conditions  do  not  differ  from  those  met  with  in  the 
knee.  In  disease  of  the  tarsal  joints  the  foot  is  swollen  in  the  position  cor- 
responding to  the  affected  articulation,  and  movement  of  the  particular  joints 
may  be  painful.  This  is  not,  however,  a  very  trustworthy  symptom  in  tuber- 
culous disease,  though  of  much  value  in  acute  inflammation.  When  the 
common  sac  is  involved  the  foot  assumes  a  bulbous  look,  with  the  toes  pointed 
and  pressed  closely  against  one  another.  The  disease  often  spreads  beneath 
the  extensor  or  along  the  plantar  tendons, 
and  gives  rise  to  widespread  mischief  in 
the  soft  parts,  so  that  a  sinus  by  no  means 
always  indicates  disease  of  the  nearest  joint. 
The  arch  of  the  foot  is  seldom  lost,  in  con- 
sequence of  the  i-esistance  of  the  rigid 
structures  in  the  sole  of  the  foot.  With 
two  exceptions,  the  disease  is  usually  pri- 
marily synovial  :  one  is  that  already  men- 
tioned of  caries  or  necrosis  of  the  os  calcis, 
which  often  extends  to  the  calcaneo- 
astragaloid  joints  ;  and  the  other,  that  it  is 
common  for  disease  of  the  first  metatarsal 
bone  to  extend  backwards  to  the  joint 
between  it  and  the  internal  cuneiform.  (For 
an  account  of  acute  tuberculous  disease  of 
joints,  vide  infra,  p.  709.) 

It  is  sometimes  difficult  to  be  sure 
whether  an  abscess  on  the  dorsum  of  the 
foot— the  most  common  situation  for  point- 
ing in  tarsal  disease — is  connected  with  the 
joints  or  is  merely  peri-articular  :  in  some 
cases  pain  on  pressure  or  movement  of  individual  joints,  localised  by  pressing 
back  towards  the  ankle  individual  toes  in  turn,  in  others  swelling  over  some 
particular  joint  or  in  the  sole,  will  indicate  a  deep  lesion  ;  but  often  explora- 
tion is  required  before  a  certain  conclusion  can  be  arrived  at. 

Acute  simple  Serous  or  Suppurative  Synovitis  is  uncommon  in  child- 
hood except  as  the  result  of  injury  or  rheumatic  fever  ;  any  joint  may  be 
affected,  and  the  symptoms  in  no  way  differ  from  those  seen  in  adults. 
There  is  swelling,  which,  being  due  to  distension  of  the  synovial  sac,  follows 
Its  outlmes  ;  heat  and  pain,  with  immobility  and  some  constitutional  dis- 
turbance, are  also  present.  The  inflammation  commonly  subsides  readily 
by  treatment  with  splints  and  ice  or  evaporating  lotions,  and  leaves  no  ill 
results.  In  some  cases,  however,  usually  in  unhealthy  children,  or  where 
there  has  been  a  wound  of  the  joint,  suppuration  occurs  ;  all  the  symptoms 
are  then  greatly  aggravated,  any  movement  is  exceedingly  painful,  and  the 
temperature  may  rise  to  io3°-io4° 

The  acuteness  and  severity  of  the  symptoms  vary  much  in  these  cases  • 
in  one  instance  the  hip  joint  suppurated,  nearly  the  whole  thigh  was  occu- 
and  ^•^!■?^/bscess  the  head  of  the  femur  was  partially  destroyed, 
and  the  mischief  extended  to  the  knee  joint,  which  also  suppurated  ;  both 
joints  were  inased,  but  the  child  sank  and  died.    Pus  was  found  in  the  knee 


Fig.  163. — Tuberculous  Disease  of  the 
Ankle  Joint. 
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with  superficial  erosion  of  cartilages  ;  the  synovial  membrane  was  thick  and 
hypertemic,  the  thigh  was  infiltrated  with  sero-purulent  fluid,  and  the 
acetabulum  was  granulation-lined. 

In  other  cases  there  is  a  thick  '  mucous '  discharge  and  the  cartilages  are 
not  destroyed  :  in  these  cases  incision  generally  results  in  recovery  with  a 
mobile  joint.  This  form  of  disease  most  commonly  occurs  in  children  under 
2  years  of  age,  and  is  met  with  in  the  knee— less  often  in  the  shoulder, 
elbow,  hip,  or  foot.  Somewhat  like  the  above-mentioned  catarrhal  inflamma- 
tion of  joints,  described  by  Volkmann,  appears  to  be  a  form  of  painless 
purulent  exudation,  not  connected  with  pyaemia  or  epiphysitis,  which  has 
been  described  by  Atkin,  of  Sheffield. 

Pyaemic  Joint  Disease  is  not  rare  in  children,  and  may  run  an  acute  or 
chronic  course.  The  articular  lesions  may  be  the  only  evidence  of  pyaemia, 
or  they  may  occur  in  conjunction  with  bone  or  visceral  abscesses.  Both 
forms  of  disease  are  exceedingly  dangerous,  though  neither  by  any  means 
always  fatal.  We  have  had  a  case  under  our  care  of  a  boy  aged  3|  years, 
who  had  pneumonia  after  measles,  and  subsequently  suppuration  in  one 
shoulder  and  one  knee,  with  effusion  into  one  of  his  ankles,  and  double  em- 
pyema, together  with  abscesses  in  other  parts  ;  this  child  recovered  perfecdy, 
with  a  mobile  knee,  though  with  a  somewhat  stiff  shoulder.  Effusion  into  a 
joint  in  pyasmia  is  not  always  purulent,  nor  does  the  presence  of  pus  in  a 
joint  or  elsewhere  always  demand  incision  and  drainage  ;  the  effusion  may 
be  absorbed,  or,  after  aspiration,  may  not  recur,  and  on  examination  the 
articular  cartilage  may  be  found  quite  smooth  and  healthy,  or  only  some- 
what yellow  and  opaque.  In  other  cases,  however,  the  cartilage  becomes 
necrotic,  or  it  may  rapidly  melt  away  entirely  or  in  patches,  leaving  the 
articular  lamina  of  bone  smooth  and  bare  ;  this  is  perhaps  the  most  typical 
condition  of  acute  pyaemia. 

Pneumococcic  Arthritis. — No  doubt  many  of  the  'pyasmic'  cases  have 
been  examples  of  pneumococcic  arthritis,  which  has  only  become  a  generally 
recognised  disease  within  the  last  few  years.  It  occurs  at  all  ages,  but  is 
perhaps  more  frequent  in  infancy.  It  may  or  may  not  be  associated  with 
similar  infections  in  other  organs.  The  inflammation  goes  on  to  suppura- 
tion with  sometimes  disorganisation  of  the  joint,  but  not  invariably  so. 
The  pain  and  constitutional  disturbance  are  inconstant,  and  may  be  little 
marked.  The  mortahty  is  high,  death  resulting  either  from  some  coin- 
cident infection  or  from  exhaustion.  The  character  of  the  fluid  in  the 
joint  varies  from  thick  pus  to  thin  serum,  and  the  latter  is  often  of  less 
favourable  omen  than  the  former.  In  these  cases  free  incision  and  washing 
out  is  called  for,  and  the  pus  or  serum  will  be  found  to  contain  usually  the 
characteristic  diplococcus,  and  the  same  organisms  will  be  found  in  the  blood. 

The  peculiar  pallor  which  has  been  noticed  in  these  cases  may  be 
explained  by  this  general  blood  infection.  Of  all  the  complications,  or 
perhaps  it  might  be  more  correct  to  say,  of  all  the  sites  of  primary  infection 
the  middle  ear  seems  to  be  one  of  the  most  common. 

It  is  highly  probable  that  nearly  all  the  cases  of  'acute  suppurative 
arthritis '  of  infants  and  of  acute  epiphysitis  are  really  due  to  the  pneumo- 
coccus.  For  a  good  account,  with  cases  and  bibliography,  vide  Dunn, 
Robinson  and  Fletcher,  '  Lancet,'  August  i,  1903. 
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As  the  pneumococcLis  is  very  commonly  to  be  found  in  the  mouth  secre- 
tions, it  is  not  difficult  to  account  for  infection  under  suitable  conditions. 

Acute  Suppurative  Arthritis  of  Infants,  first  described  by  Sir  T. 
Smith,'  is  a  remarkably  well-defined  affection  of  fairly  frequent  occurrence. 
It  is  Hmited  usually  to  children  under  a  year  old,  though  we  have  occasionally 
seen  it  in  older  children,  the  eldest  being  nearly  2  years  of  age.  Patho- 
logically the  disease  is  an  acute  epiphysitis  leading  to  rapid  destruction  of 
the  ossifying  centre  of  the  bone  it  attacks,  with  perforation  into  and  dis- 
organisation of  the  adjacent  joint.    In  one  instance  the  epiphysial  nucleus 
of  the  head  of  the  femur  was  found  lying  loose  in  an  abscess  cavity,  or  rather 
in  a  sinus  leading  from  the  joint.    A  large  number  of  the  infants  so  attacked 
die  of  pyemia.    The  hip  is  the  joint  most  frequently  affected,  the  knee  stand- 
ing next.    Of  ten  cases  of  our  own  the  hip  was  involved  in  eight  instances- 
six  times  alone  ;  in  one  other  case  the  knee  was  involved  by  direct  exten- 
sion, and  in  another  the  wrist,  shoulder,  and  hip  were  implicated.    In  two 
mstances  the  disease  followed  whooping  cough,  in  one  it  came  on  after  an 
mjury,  and  in  one  some  evidence  of  the  onset  of  the  disease  in  ufero  was 
obtamed.    We  have  adopted  Sir  T.  Smith's  view  that  the  lesion  is  primarily 
epiphysial ;  and  it  is  so  certainly  in  the  majority  of  cases,  but  in  one  or  two 
we  have  not  found  evidence  of  anything  more  than  synovial  disease  •  these 
would  perhaps  rather  correspond  to  Volkmann's  '  catarrhal  synovitis'  •  and 
on  the  other  hand,  we  have  met  with  several  cases  in  which  the  abscess 
pointed  outside  the  joint,  the  cavity  of  which  was  not  involved     In  one 
instance  the  lesions  were  secondary  to  a  cervical  abscess,  and  there  was 
epiphysitis  of  one  shoulder  and  a  peri-articular  abscess  of  the  other  so  that 
sometimes  at  least  the  presence  of  an  abscess  about  a  joint  in  an  infant  is  not 
due  to  an  epiphysitis,  and  sometimes  it  is  not  an  arthritis.    Battle  believes 
It  to  be  usually  an  affection  of  the  end  of  the  diaphysis  primarily.    It  is  often 
difficult  to  make  out  the  connection  between  the  abscess  and  the  joint  but 
with  care  It  may  be  found  in  most  cases.    The  severity  of  the  disease  v^rie 
considerably  ;  in  some  instances  the  mischief  goes  on  for  two  or  three 
months,  in  others  It  is  fatal  in  a  few  days.    The  characteristic  feature  are 
the  age  of  the  child  •  the  existence  of  great  swelling  round  the  affected  joint 
often  myohnng  nearly  the  whole  limb  and  not  uncommonly  'flying  about 
..e.  one  liinb  becomes  swollen  and  then  subsides,  then  the  swelliS/apnears 
m  one  of  the  other  limbs,  and  finally  the  disease  becomes  loca  ised  fn  on. 
joint  only,  leaving  the  parts  first  attacked  uninjured.    This  cunts  f'itive 
eature  of  the  disease  perhaps  indicates  its  relation  to  py.W  and  Ss 
the  wandering '  type  of  erysipelas  seen  in  childhood.    In  acute  cases  twl 
on^  w"k''  ""^      ^'"^^        -  temperature^  the  nior"^ 

a  case  '  T''^'  -PP^-tly  en^^  ted  0" 

a  case  of  'acute  suppurative  arthritis'  of  the  hip.  giditea  on 

The  symptoms  and  course  of  the  disease  nni'n)- tr^  fT,^^   u  • 

able ;  in  one  case  the  who  e  thiHi,  from  the  bin  to  1  "^"""-""^^  remark- 
PUS,  both  joints  being  involved.  ^  ^  °f 
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These  children  are  generally,  though  not  always,  much  prostrated  and 
often  very  anjtmic,  worn  out  by  pain  and  rapid  outpouring  of  pus. 

Treatment  consists  in  early  and  free  incision  into  the  abscess,  opening 
the  joint  if  it  is  swollen,  and  keeping  it  well  drained.  Stimulants  and  abun- 
dant nourishment  must  be  given.  It  is  not  necessary  to  put  the  limb  in  a 
splint  in  infants,  but  it  is  a  good  plan  to  tie  it  up  in  a  pillow  so  as  to  keep  it 
steady  ;  there  is  little  or  no  fear  of  a  stiff  joint.  Probably  half  the  acute  cases 
die.  If  recovery  takes  place,  the  limb  is  usually  shorter  and  weaker  than  the 
other,  but  there  may  be  a  practically  perfect  recovery,  and  there  is  generally 
good  mobility.  We  have  several  times  seen  older  children  with  weak  limbs 
clearly  the  result  of  this  disease  in  infancy.  Arrest  of  growth  is  less  likely 
to  occur  where  the  hip  is  involved  than  the  knee.  The  two  following  are 
fairly  typical  cases. 

We  have  left  the  above  account  of  the  clinical  history  of  these  cases  un- 
touched ;  but,  as  we  have  said,  there  is  little  doubt  that  many  of  them  are] 
instances  of  pneumococcic  infection. 

Case.—'  Acute  Suppurative  A  rthritis '  o/Hip.— Alfred  W. ,  age  9  months.  Admitt 
May  3,  1884.  History  good  ;  never  very  sU'ong  ;  no  known  cause  ;  swelling  about  hipl 
one  month  ago.  On  admission,  pale,  but  not  thin  ;  abscess  round  right  hip  ;  grating  felt 
in  joint.  Incision,  head  of  bone  gone,  sth,  takes  food  well ;  much  discharge ;  tempera- 
ture subnormal.  Did  moderately,  but  on  isth  still  looked  pale  and  ill.  Sent  home  on 
24th  with  wound  superficial.  Subsequently  fresh  suppuration  occurred,  but  after  a  hard 
struggle  the  limb  became  sound  and  well,  with  good  mobility  and  little  shortening. 

Case.—'  Acute  Suppurative  Arthritis '  of  Knee.^M2xy  H. ,  age  9  months.  Admitted 
March  21,  1885.  Family  history  good  ;  child  first  noticed  to  be  feverish  and  restless  nine 
days  ago  ;'  the  knee  then  swelled  rapidly,  and  was  very  tender;  the  swelling  is  now  less 
than  it  was  a  few  days  ago.  On  admission,  a  well-nourished  child  ;  right  knee  swollen, 
hot  tense  and  shining  ;  fluctuation  felt  readily  ;  girth  10  in.  as  compared  with  ^\  m.  on 
the'left  side  ;  temperature  97°.  Joint  freely  incised  on  outer  side,  and  a  quantity  of  pus 
escaped  23rd,  swelling  gone  down  ;  a  fair  amount  of  discharge  ;  takes  food  well,  and 
sleeps  well;  temperature  101°.  April  i,  pus  tracking  upwards  and  inwards;  a  larger 
tube  inserted.  13th,  swelling  less  ;  doing  well.  May  2,  all  swelling  gone ;  tube  removed 
iith,  wound  healed  ;  all  well. 

Exanthematous  Synovitis,  or  that  form  of  joint  disease  which  occurs  in 
connection  with  the  specific  fevers,  has  already  been  alluded  to  m  discussing 
those  affections,  and  scarlatinal  synovitis  or  rheumatism  has  been  fully 
described  (p  275).  A  second  variety  occurs  generally,  but  not  always,  later 
in  the  course  of  the  fever,  and  usually  in  connection  with  severe  throat 
lesions  The  affected  joint  suppurates  and  becomes  disorganised  ;  this  is 
clearly'a  pya^mic  condition.  It  must  also  be  remembered  that  the  exanthems 
are  sometimes  a  determining  cause  of  the  appearance  of  a  tuberculous  lesion. 
Synovitis,  probably  pyemic,  occurs  as  a  rare  comphcation  of  diphtheria.  An 
exanthem  such  as  scarlet  fever  or  measles,  occurring  m  the  course  of  a  joint 
disease  usually  gives  rise  to  suppuration  and  rapid  destruction  of  the  joint , 
fr^  s^L;  caTes^however,  it  appears  that,  as  in  the  case  of  erysipda. 
more  active  inflammation  does  good  by  causing  melting  away  or  absorption 
nf  the  chronic  inflammatory  material.  . 

'  Pathological  dislocation,'  i.e.  displacement  of  the  articular  ex  rem,  y 
of  a  bone  as  a  result  of  softening  of  ligaments,  is  sometimes  met  u.th  . 
cLes  of  exanthematous  synovitis,  and  we  have  seen  it  more  than  once 
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in  post-typhoid  inflammation  of  the  hip  joint.  Both  hips  may.be  attacked 
at  once. 

Typhoid  Arthritis  occurs  most  frequently  in  the  young,  i.e.  under 
20  years.  The  joint  affection  may  occur  quite  early  in  the  disease,  may. 
attack  several  joints,  and  speedily  subside,  or,  on  the  other  hand,  may  go  on 
to  suppuration.  This  suppurative  form  of  arthritis  may  be  due  to  the  general 
septic  condition  from  the  depression  caused  by  the  fever  or  by  bedsores. 

Another  form  of  typhoid  arthritis  attacks  chiefly  the  larger  j<-)ints,  and 
especially  the  hip.  The  inflammation  may  subside,  lead  to  anchylosis,  or 
rarely  go  on  to  suppuration.  It  may  appear  either  early  or  late  in  the  course 
of  the  fever,  is  not  very  dangerous  to  life,  but  is  exceedingly  likely  to  lead  to 
dislocation,  especially  when  the  hip  is  attacked.  Occasionally  a  'typhoid 
spine '  is  met  with. 

Scarlatinal  Arthritis  has  already  been  described  under  Scarlet  Fever, 
q.v.  Often  multiple  and  attacking  the  smaller  joints,  it  may  also  imphcate 
the  large  ;  it  often  subsides,  though,  especially  if  there  is  a  mijfed  infection, 
suppuration  may  occur.  Even  after  suppuration  and  free  incision  of  a  joint,' 
good  mobility  may  be  preserved. 

A  serous  synovitis  has  been  noticed  as  occurring  in  the  desquamative  as 
well  as  in  the  eruptive  stage  of  the  fever. 

Influenzal  Arthritis  is  said  by  Marsh  to  occur  commonly  in  the  hip. 
It  is  associated  with  much  periosteal  swelling.  The  symptoms  are  acutej 
suppuration  is  rare,  anchylosis  may  follow.  It  is  likely  to  be  mistaken  for 
pneumococcic  or  tuberculous  arthritis. 

Case.— Maggie  G. ,  ajt.  15,  had  influenza  in  1898  with  inflammation  of  both  knees  hips 
and  ankles.  All  the  joints  recovered  except  the  left  knee,  which  remained  stiff  though 
not  painful.  She  had  varied  treatment  and  was  admitted  to  hospital  in  February  1900 
The  left  knee  was  then  flexed,  and,  though  mobile,  could  not  be  fully  extended  •  this  with 
a  little  synovial  thickening,  was  the  only  lesion  remaining.  Extension  followed  by  fixation 
was  employed.  ■'  ' 

Still's  Infantile  Arthritis  {vide  p.  487).— Dr.  Still  has  described  three 
forms  of  arthritis  as  occurring  in  children.  In  one  the  lesions  are  poly 
articular  and  associated  with  enlarged  lymph  glands  and  spleen.  The  disease 
occurs  before  the  second  dentition,  is  chronic  in  its  course  as  a  rule  though 
It  may  be  acute.  It  usually  causes  a  gradual  stiffening  of  the  joints'  without 
suppuration,  bone  thickening,  or  true  anchylosis.  There  is  chronic  pyrexia 
and  permanent  crippling.  Post-mortem  :  a  chronic  synovitis  with  thickened 
ligaments,  but  no  degeneration  of  cartilage  or  bone  is  found  It  will  be 
noticed  that  the  characters  of  this  form  of  joint  disease  are  quite  those  of 
an  mfective,  or,  as  it  might  be  called,  an  absorptio7i  arthritis 

A  second  variety  is  associated  with  cartilaginous  and  bony  lesions,  and 
a  third  with  fibrous  changes  and  possibly  heart  disease. 

Chronic  Polyarthritis  (Osteoarthritis)  of  a  form  resembling  that  seen 
in  adults,  occurs  occasionally  in  children,  and  we  have  once  or  twice  seen 
t.    The  physical  features  of  thickened  synovial  fringes,  or  more  or  less 
>stec,phyt,c  marginal  growth,  are  also  sometimes  found  in  a  single  joint 
ThH    ^^/^'"^"^bered  that  such  cases  maybe  or  may  become  tuberculou 
md  we  have  seen  a  jomt  which  had  the  characters  of  chronic  'rheumatic 
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arthritis'  well  marked,  which  subsequently  became  an  ordinary  pulpy  knee  ; 
the  two  conditions  may  be  seen  co-existing  in  one  joint. 

Case.  — Chronic  Osteoarthritis. -M'^xy  Jane  E.,  age  13  years;  admitted  February  25, 
1884.  No  rheumatic  or  gouty  history.  Duration  since  August  1882,  when  she  had 
pains  in  her  shoulders,  which  subsided  in  a  week.  Nine  months  ago  had  pain  in  left 
hip,  which  lasted  four  months  ;  then  the  left  knee  was  attacked ;  both  were  swollen  ; 
no  other  joint  affected  ;  pains  worse  in  wet  weather  ;  not  increased  in  bed  ;  sweats  a  good 
deal  at  nights  ;  urine  often  contains  red  lithates.  On  admission,  well  nourished  ;  slight 
eczema  of  face  ';  heart  sounds  normal ;  right  knee  a  little  swollen  ;  no  crackling  or  thicken- 
ing ;  no  osteophytes.  Left  knee,  thickened  synovial  fringes ;  well-marked  crackling  ; 
edges  of  both  condyles  distinctly  lipped.  Her  condition  improved  with  blistering  and 
iodide  of  potassium,  and  she  was  sent  out  on  March  15. 

All  these  cases  of  chronic  multiple  joint  disease  are  probably  due  either 
to  traumatic  lesions  or  to  infective  processes  by  absorption  from  some  focus 
in  other  parts  of  the  body.  In  any  case  of  multiple  chronic  joint  disease  in 
children,  as  in  adults,  careful  search  should  be  made  for  infective  foci. 
Failing  evidence  of  syphilis  and  tubercle,  inquiry  must  be  directed  to  the 
possibility  of  absorption  from  the  digestive,  respiratory,  genito-urinary  or 
other  systems,  not  forgetting  the  ears,  teeth  and  throat,  and  other  possible 

centres  of  infection.  . 

The  more  marked  the  tendency  to  close  fibrous  union  or  even  anchylosis 
in  these  cases,  the  more  probable  is  it  that  the  joint  lesion  is  an  absorption 

arthritis.  .  ,         ,1  1 

Svpliilitic  synovitis  is  occasionally  met  with  ;  we  have,  however,  only 
seen  a  few  cases  of  pure  synovitis  in  the  first  few  months  of  life  m  congem- 
tallv  syphilitic  children  ;  the  most  common  condition  is  syphilitic  telostitis. 
A  subacute  recurrent  syphilitic  synovitis  occurring  in  older  children  is  met 
with  •  it  sometimes  rapidly  subsides  under  antisyphiUtic  treatment,  as  in  the 
following  instance  ;  but  this  is  not  always  the  case-it  is  sometimes  rather 
intractable. 

r  A.F  Svmiitic  Synovitis  of  Knee.-]2.x.^  B.,  age  8  years  3  months ;  admitted  Octo- 

t^nrauTe't.lin'iCir/subsicied,  meeAs  improved,  a^^ 

nearly  well,  on  November  21. 

Srfnd  CurXt  Ta  chi.d'^i.h  congenita,  syphilis  ;  .here  was 
^^^'t^^tS'^  is  .he  adn,inis...ion  cnoa,aeor 
potassium  In  full  doses,  as  children  take,,  well,  w,.h  hyd.arg.  c. 
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while  mercury  ointment  should  be  rubbed  into  the  part  afifected  ;  if  there  is 
much  pain,  blisters  will  sometimes  give  relief.  Oonorrhoeal  rheumatism 
is  sometimes  met  with  in  children  in  association  with  vaginitis  or  ophthalmia 
neonatorum,  as  pointed  out  by  Clement  Lucas  and  others.  We  have  seen 
an  infant  a  few  weeks  old  in  which  a  stiff  flexed  wrist  remained  as  the  result 
of  what  was  described  as  'erysipelas  of  the  hand.'  The  swelling  of  the 
hand  was  noticed  on  the  evening  of  the  day  the  child  was  born,  and  it  had 
also  purulent  ophthalmia. 


Fig.  i6.t.-Congenital  Syphilitic  Synovitis  of  both  Wrists. 

'  he  mo;,  typical  inZcX'e    a™  see'lTiTa  7 
'l»m  suppuration  of  the  ankle  oc  urred "  week"   '       '  '°  """""  ™ 
o.«    On  incision  a  few  drachms  o7curd;pus  ec"°ed    A  ""fr" 
I"I<1  <hed  of  pneumonia  and  was  found  ,„  Vl  '^^'^^Ped.    A  week  later  the 

l^e  lungs,  liver,  kidneys,  spleen  and  brain  .ere  all  ' 
"nd,l,onof  the  tuberculotis  masses  in  the  bTa'n 

"isted  at  the  time  of  the  iniurv  to  thTl      '  '"berculosis 

'  Ubse<,uently  became  tu*ercXrVhe  c2™  """f  *=  j™"' 

the  first  year  or  two  of  life  supDuration  of  '"ustrate  the  fact  that 

■on  more  readily  than  m  older  ^  i^b^J^il  1: '"Si"- 
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sometimes  follows  strains  or  fractures  in  the  neighbourhood  of  joints  •  thus 
we  have  seen  advanced  pulpy  disease  of  the  elbow,  in  a  girl  of  8  yea  s'  nine 

iZ?     n  case  ,s  also  noteworthy  as  an  illustration  of  the 

occasionally  acute  onset  of  the  disease  :  ■ 

iSS^'^'N^t^h"''  f"'^{.^''^^— Harry  A.,  age  3  years  9  months  ;  admitted  January  4 
1885     No  tuberculous  history;  had  measles  at  two  years  of  age  followed  bvwhooni,i 
stout  ;  1r""  °  ^--teen  days  ago  ;  no  caufe  know      On' aS  '  " 

Uast  c,  no  distinct  fluctuation  ;  movements  very  limited  and  painful ;  right  knee  io#  in 
tor^T::T"TT'''\  17th.  knee  straight;  no  night  pain  ;  general  condto'ii 
fr.  \       f '        """^  ^""'^  ^""^  '''^"Sht  to  be  present,  the  knee  was  aspirated  and  two 
SlTuid  inTh'" f  •  ^-^P--^--  :  general  health  good  'but  th^^ 

Dhnt  wa  nn  i'^'  ,  ^^^^"^'•^4,  the  knee  was  enlarged  to  its  original  size,  a  Thomas's 
splint  was  applied,  and  he  was  sent  home.  Readmitted  April  29.  He  wore  the  splint  ud 
ncStd  "^f  been  doing  fairly  well  till  lately.    On  admission,  the  swelLg  ha^ 

kin  I         ^\  ^'''^"'^'^  "P  :  the  veins  are  full,  and  the 

skin  tense  and  shming  ;  the  patella  floats;  free  incisions  were  made  into  the  joint  •  a 
arge  quantity  of  turbid  serum  escaped  from  the  incision  on  the  outer  side,  while  from 
the  inner  one,  which  was  somewhat  lower  down,  pus  flowed;  operation  antiseptic- 
drainage  as  usual;  the  wound  was  dressed  on  May  2  and  12,  when  there  was  not  much 
aiscliarge  and  the  knee  was  quiet ;  temperature  never  above  99-4°.    26th,  still  a  good  deal 
ot  swelling  ;  some  thick,  cheesy  pus  squeezed  out ;  the  knee  did  not  improve  much,  and 
on  June  29  he  was  taken  home  by  his  friends.    July  6,  readmitted  ;  knee  as  on  discharge 
1 8th,  temperature  102°  ;  some  retention  of  pus  on  inner  side  of  thigh  above  knee  23rd 
excision  of  joint ;  much  thick  pulpy  material,  cartilage  eroded,  but  surface  of  tibia  healthy^ 
except  a  small  portion  at  the  inner  margin,  which  was  gouged  away ;  surface  of  femur 
bare  and  rough,  and  bone  soft  and  showed  several  points  of  pus  ;  when  gouged  the  bone 
was  quite  soft,  yellow  and  infiltrated  with  pus ;  this  was  removed,  leaving  a  cavity  i  in. 
long  and  \  in.  deep  in  the  inner  condyle ;  the  bone  surface  and  the  upper  synovial  caviiv 
were  cauterised  with  the  thermo-cautery,  dusted  with  iodoform,  and  the  limb  was  put  up 
in  a  Howse's  splint ;  wood-wool  dressing  ;  on  section  of  the  part  of  the  femur  removed 
a  yellow  caseous  mass  was  found  surrounded  by  soft  bone ;  there  was  much  shock  for 
some  hours,  which  was  treated  by  opium,  warmth,  and  alcohol ;  did  fairly  well,  and  tem- 
perature was  never  above  100°  till  29th,  when  the  knee  was  dressed  for  the  first  time,  tlie 
temperature  having  run  up  suddenly  to  104°  (?) ;  wound  looked  well  and  was  quite  sweet ; 
pads  of  wood-wool  uniformly  soaked  ;  temperature  fell  and  was  not  above  101°  after 
30th.    August  3,  free  discharge,  doing  well,  but  sphnt  soiled  ;  it  was  removed,  and  replaced 
next  day ;  union  seemed  firm.    8th,  tube  removed  ;  there  was  afterwards  some  trouble 
with  the  splints,  which  needed  changing,  and  the  wound  on  the  14th  was  no  longer  aseptic  ; 
the  tibia  became  displaced  somewhat  backwards  and  some  fresh  suppuration  followed ; 
this  was  combated  by  making  the  boy  lie  on  his  face  for  half  the  day ;  he  slowly  improved, 
and  on  October  16  the  wounds  were  nearly  healed,  and  he  was  sent  to  Convalescent  Hos- 
pital.   April  3,  1886,  one  sinus,  the  rest  of  the  wound  well  shrunk  ;  not  yet  firm,  but  in . 
good  position  ;  fat  and  well. 

The  treatment  of  the  various  joint  affections  can  only  be  briefly  given 
here;  it  is  impossible  to  mention  all  the  applications  and  apparatus  that 
have  been  devised.    In  acute  nonsuppurative  joint  affections  of  the  upper 
limb,  in  the  case  of  the  shoulder  it  is  sufficient  to  strap  the  arm  to  the  side,  ■ 
or,  if  the  child  is  very  young,  to  bind  the  limb  with  a  flannel  bandage  across  j 
the  chest ;  lead  lotion  in  infancy  and  an  ice  bag  in  older  children  is  the  only  ^ 
further  application  required.   For  the  elbow  nothing  is  better  than  a  common 
inside  or  outside  angular  splint  which  must  reach  from  the  axilla  to  beyond 
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the  end  of  the  fingers;  all  short  splints,  leaving  the  wrist  /^^^^  ^^f ^' 
ar  obviously  insulcient.  For  the  wrist  a  straight  palmar  or  dorsal  splmt 
reaching  from  the  elbow  to  beyond  the  finger  tips  should  be  applied 

For  U.e  hip  a  Bryant's  or  Thomas's  spHnt  should  be  put  on  ^  or  the 
knee  and  ankle  the  ordinary  back  splint  with  a  foot-piece  should  be  used, 
^kin-  care  that  when  the  knee  is  the  part  injured  the  splmt  reaches  well  up 
loAe  buttock.  A  Thomas's  knee  splint  answers  excellently  for  all  stages  of 
knee-joint  disease,  but  the  child  must  of  course  be  kept  in  bed  for  acute 
affections  of  the  joints  of  the  lower  limb.  •  •  .  „^ 

When  suppuration  occms  free  incisions  should  be  made  into  the  joint  and 
drainage  tubes  inserted  ;  where  there  is  no  previous  opening,  and  the  wounds 
are  aseptic,  washing  out  of  the  joint  may  be  employed,  and  the  wound  then 
closed  by  sutures,  or  the  cavity  may  be  drained,  choosing  a  dependent  posi- 
tion for  the  incisions,  and  avoiding  the  dangerous  anatomical  area  of  each 
joint  In  subacute  cases,  with  sero-purulent  fluid  or  even  pus  in  the  joint, 
aspiration  should  be  tried  once  or  twice  before  free  incisions  are  made ;  but 
the  joint  must  not  be  allowed  to  become  distended  with  fluid,  since  this 
frequently  leads  to  subsequent  ligamentous  weakness. 

In  chronic  non-purulent  effusion,  and  in  cases  where  a  simple  synovitis 
has  left  thickening  behind,  elastic  pressure  by  a  Martin's  bandage  lightly 
applied,  or  by  common  bandages  applied  over  a  thick  layer  of  absorbent 
wool,  does  good  service.    Friction  is  often  useful,  and  blisters  frequently 
relieve  pain  and  promote  absorption.    Care  must  be  taken  not  to  be  misled 
by  the  presence  of  adhesions  remaining  after  subsidence  of  disease  into 
thinking  that  progressive  mischief  exists.    A  joint  that  has  been  acutely  or 
subacutely  inflamed,  and  after  a  week  or  two  of  treatment  remains  stiflf,  a 
little  swollen,  cold,  and  tender  on  pressure  over  one  or  two  spots,  with  intense 
pain  at  perhaps  one  spot  on  any  movement  beyond  a  certain  point,  thoiigh 
movement  may  be  free  up  to  that  point,  is  the  seat  of  adhesions,  and  requires 
the  breaking  down  of  these  bands  under  chloroform.    In  such  cases  inquiry 
should  always  be  made  to  ascertain  that  there  is  no  evidence  of  any  tuberculous 
taint  before  moving  the  joint.    After  breaking  down  adhesions  the  limb 
should  be  kept  quiet  for  twenty-four  hours  and  effusion  prevented  by  pres- 
sure or  cold  ;  and  then,  if  all  is  quiet,  active  movement  should  be  begun.  We 
hold  strongly  the  opinion  that  in  all  cases,  whether  traumatic  or  not,  when 
once  any  definite  adhesion  has  been  broken  down  active  movement  is  right 
and  passive  movement  is  wrong.    Passive  movement  is  always  likely  to  in- 
flict fresh  injury  on  young  scar  tissue,  and  so  lead  to  fresh  and  denser  cica- 
trices.   Active  movement,  since  it  should  be  within  the  'limits  of  pain,'  will 
stop  short  of  injury  to  the  tissue  of  repair,  and  will  moreover  not  frighten  or 
discourage  the  patient.    While  recognising  the  effect  of  adhesions  in  and 
about  joints,  it  is  well  to  remember  that  it  is  much  less  common  to  meet  with 
cases  of  this  kind  among  children  than  among  adults  or  adolescents  ;  pro- 
bably because  the  restless  activity  of  childhood  prevents  the  joint  from  being 
kept  still  after  the  acute  and  painful  stage  is  over. 

When  a  joint  has  suppurated  no  premature  attempts  at  procuring  mobility 
should  be  made.  As  soon  as  the  joint  has  been  soundly  healed  for  a 
week  or  two  all  apparatus  should  be  left  off,  and  the  child  allowed  to  ti-y  for 
itself— left,  in  fact,  to  do  as  it  likes,  in  reason — it  will  seldom  do  too  much. 
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If  after  a  few  days  no  progress  in  mobility  is  being  made,  chloroform  should 
be  given  and  the  jon.t  carefully  examined.  It  is  generally  possible  o  n^^e 
out  whether  the  adhesions  are  few  and  cordlike,  or  general  ;  in  the  laUer 
case  a  permanently  stifif  joint  will  almost  certainly  result,  in  the  former  the 
adhesions  should  be  at  once  broken  down.  Where  a  stiff  joint  is  arrane^ed 
for,  the  hmb  must  for  many  months,  often  years,  be  provided  with  a  splint  to 
keep  it  in  the  desired  position.  Children's  joints  are  very  slow  to  anchylose 
We  have  no  great  belief  in  inunction  with  Scott's  ointment,  still  less  in 
painting  with  tincture  of  iodine,  as  modes  of  treating  chronic  joint  lesions 
but  pressure  and  friction  are  invaluable  when  acute  mischief  has  subsided' 
Oleate  of  mercury  is  perhaps  the  best  application. 

In  all  cases  of  synovial  tuberculosis  in  the  early  pre-suppurative  stages 
but  one  form  of  local  treatment  is,  we  believe,  of  much  value-absolute 
hxation,  with  or  without  pressure.    Where  there  is  acute  pain  or  a  subacute 
attack  in  the  course  of  chronic  disease  counter-irritants  in  the  shape  of 
blisters  or  the  actual  cautery  are  useful  to  relieve  the  pain,  but  we  do  not 
thmk  they  do  any  great  good  otherwise.    We  have  tried  and  given  up 
injections  of  iodine  and  carbolic  acid  into  the  pulpy  tissue,  and  we  cannot 
say  we  think  Scott's  dressing  is  of  any  great  use,  except  as  a  means  of 
pressure.    For  the  upper  extremity  the  plans  mentioned  for  acute  disease, 
combined  with  elastic  compression,  are  all  that  is  required ;  for  the  elbow 
and  wrist  the  splint  may  be  made  permanent  by  fixing  it  on  with  plaster  of 
Pans,  or  substituting  light  iron  strips  in  the  plaster  for  the  wooden  splint, 
or  a  poroplastic  splint  may  be  used.    It  is  common  to  see  figures  of 
appliances  for  disease  of  the  elbow  and  wrist  in  which  the  fingers  are  left 
free  and  can  be  moved  ;  this  seems  to  us  opposed  to  all  principles  of  keeping 
the  joints  at  rest,  inasmuch  as  every  movement  of  the  fingers  must  neces- 
sarily disturb  both  elbow  and  wrist  joints.  The  joints  of  the  lower  extremity 
must  be  considered  more  in  detail. 

Injection  of  iodoform  into  tuberculous  synovial  membrane  is  in  some 
cases  undoubtedly  followed  by  local  shrinking  and  cicatrisation  of  the 
tuberculous  material.  The  effect  is,  however,  very  local,  and  the  mode  of 
treatment  tedious  and  only  applicable  to  a  limited  number  of  cases. 

Treatment  of  Tuberculous  Disease  of  the  Knee  Joint. — In  early 
stages,  where  there  is  no  dislocation  and  little  flexion  of  the  knee,  the  limb 
should  be  fixed  upon  a  back  splint  with  a  foot-piece,  and  as  long  as  the 
symptoms  are  acute  the  child  should  be  kept  in  bed.    If  there  is  much 
flexion  and  pain  the  Hmb  should  be  straightened  gently  under  chloroform, 
and  a  splint  then  applied  with  an  ice  bag  over  the  knee  for  the  first  twenty- 
four  hours  ;  where  there  is  flexion,  but  not  much  pain,  an  extension  should 
be  put  on  by  a  weight  fixed  with  strapping  below  the  knee,^  or  a  Macintyre's 
splint  may  be  used — we  prefer  the  weight.  As  soon  as  the  acute  symptoms 
have  passed  off"  and  the  limb  is  nearly  straight — it  need  not  be  quite  so— a 
Thomas's  knee  splint  with  patten  and  crutches  should  be  provided  and  the 
child  allowed  to  get  about  ;  if  there  is  much  thickening,  elastic  pressure 
should  be  employed  at  the  same  time.  Where  the  Thomas's  splint  cannot  be 
obtained,  or  the  friends  cannot  be  trusted  to  look  after  the  splint,  or  the  child 
'  One  pound  of  weight  for  each  year  of  the  child's  age  up  to  six  years  is  a  good  general 


rule. 
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is  too  young  to  use  crutches,  a  plaster-of-Paris  casing  should  be  put  on, 
strengthened  by  the  iron  strips,  as  shown  in  fig.  168.  As  Mr.  Paul,  of  Liverpool, 
has  suggested,  it  is  a  good  plan  to  cover  the  metal  with  rubber  tubing.  The 
child,  if  it  is  old  enough,  may  get  about  with  patten  and  crutches  after  the 
plaster  of  Paris  is  applied.    Children  under  4  years  of  age  cannot  usually 
be  trusted  to  use  crutches,  and  must  be  kept  off  their  feet  and  taken  out  of 
doors  in  a  perambulator  or  carriage.    Cod-liver  oil  and  iron,  careful  dieting, 
and  fresh,  above  all  sea  air — the  great  medicine  for  tuberculous  bones  and 
joints — should  be  the  general  treatment  where  possible.    As  long  as  there 
is  no  suppuration  a  fair  trial  should  be  given  to  the  plan  described  ;  it  is 
simple,  and  we  know  nothing  better.    There  must  be  no  taking  off  of  splints 
for  washing  or  to  see  how  the  joint  is  getting  on — one  movement  of  a  joint 
may  undo  weeks  of  rest  ;  leather  and  lace-up  splints  are  for  this  reason  not 
so  good  for  hospital  patients  as  plaster  of  Paris,  though  we  greatly  prefer  a 
Thomas's  splint  where  it  is  possible.    Plaster  of  Paris  has  several  objections  : 
it  is  messy  to  apply  and  impossible  to  keep  clean,  it  conceals  abominations 
of  all  sorts,  it  is  apt  to  cause  sores,  it  is  heavy,  it  requires  periodical 
renewals,  it  is  prone  to  bring  about  a  chronic  venous  engorgement  of  a  part, 
which  makes  a  limb  flabby,  and  congested,  and  swollen,  and  ill  nourished, 
and  therefore  slow  in  repair.    In  spite  of  all  these  objections,  it  is  better  to 
put  on  a  plaster-of-Paris  splint  than  to  have  a  joint  imperfectly  kept  at  rest. 
Where  the  nurse  can  be  trusted  not  to  play  pranks  with  the  joint,  such  as 
allowing  the  child  to  bend  it,  or  stand  upon  the  limb,  washing  is  a  luxury 
that  may  be  occasionally  indulged  in,  but  fixation  comes  first.    If  in  spite  of 
this  treatment  the  joint  gets  worse,  operation  is  necessary  ;  but  in  the  case 
of  the  knee  a  very  large  proportion  of  patients  will  get  better,  and  this 
because  the  disease  is  mainly  synovial.    Bier's  treatment  of  tuberculous 
joints  by  producing  congestion  by  means  of  bandages  applied  above  and 
below,  so  as  to  retain  blood  in  the  vessels  of  the  part,  has  not  commended 
Itself  to  us. 

When  a  joint  such  as  the  knee,  in  spite  of  efficient  treatment  for  two  or 
ihree  months,  steadily  gets  worse,  pain  and  swelling  increase,  and  the  child's 
health  begins  to  suffer,  more  active  means  must  be  taken,  and  these  will 
l)ecome  necessary  much  sooner  in  acute  than  in  chronic  cases.  If  the  pulpy 
material  is  rapidly  breaking  down,  and  suppurating,  and  yet  the  child's  health 
IS  keeping  good,  success  is  sometimes  obtained  by  fixing  the  limb  on  an 
■nterrupted  sphnt,  or,  better,  in  plaster  of  Paris,  and  then  opening  and 
'  ai-efully  draining  the  abscesses,  taking  care,  if  the  whole  joint  cavity  is 
suppurating,  to  drain  at  the  back  of  the  joint,  or  the  lowest  point  of  the 
abscess  sac  if  the  suppuration  is  localised.  By  this  means  a  certain  number 
'^t  these  children  will  do  well,  and  acquire  sound,  straight,  and  in  some 
instances  movable  limbs.  The  plan  is,  however,  only  exceptionally  appli- 
<  aD  e.  If  there  is  no  suppuration,  but  the  pulpy  swelling  increases,  the  best 
mode  of  treatment  is  Erasion. 

.,.nin?\?'  ^r"''""^'  '-^"hrectomy,  consists  in  the  case  of  the  knee  in 

iu    iLl^J°r      1         ^^"''^T"""  °'  incision,  just  as  in  the  ordinary  mode 

I  Udh  and  nn..r'r  "  "       '"'"^  u''^        ^"P^"^^  °"  --^^  side  of  the 

tdla  and  patellar  hgament.  or.  better,  the  patella  is  sawn  across  and  the  fragments 
turned  upwards  and  downwards;  if  necessary,  free  vertical  incisions  must  be  made  to 
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reach  as  high  as  the  upper  limit  of  the  synovial  pouches.  It  is  well  not  to  dissect  up  ihe 
skin  from  the  underlying  tissue  more  than  can  be  helped,  as  the  pressure  of  the  dressing 
which  should  be  firmly  applied  sometimes  interferes  with  the  circulation  in  the  edges  of 
the  wound  and  delays  union.  Next,  every  particle  of  pulpy  granulation  tissue  is  carefully 
cut  away  with  scalpel  or  scissors;  all  the  infiltrated  capsule  and  the  .semilunar  cartilages 
are  removed  and  the  articular  cartilage  scraped  quite  clean,  any  granulation  tissue  being 
carefully  picked  out  from  pits  in  the  cartilage,  and,  if  necessary,  any  foci  of  disease  in  the 
bone  gouged  away.  This  process  must  be  most  thorough,  and  extreme  flexion  of  the  limb 
is  required  fully  to  expose  and  clean  the  back  part  of  the  joint ;  the  crucial  ligaments  are 
scraped,  but  if  sound  preserved  ;  the  lateral  ligaments  are  divided.  The  upper  synovial 
sac  must  be  thoroughly  cleaned  out.  The  most  difficult  part  of  the  operation  is  getting 
away  the  posterior  part  of  the  semilunar  cartilages  and  the  synovial  membrane  at  the 
back  of  the  joint.  The  process  is  a  tedious  one,  often  lasting  three  quarters  of  an  hour. 
As  soon  as  all  bleeding  has  been  stopped  the  limb  is  fixed  on  an  excision  or  other  splint 


Fig.  165.  Fig.  166. 

Show  the  condition  of  Lizzie  N.  after  erasion,  and  the  free  mobility  of  the  joint. 


and  dressed  in  the  usual  method,  antiseptically.    Drainage,  if  used,  should  be  at  the  back 
of  the  joint  on  each  side,  the  tubes  being  carried  through  openings  made  behind  the  joint, 
but  in  recent  years  we  have  used  no  drainage  and  closed  the  wound  entirely.    When  this 
is  done  it  is  important  to  arrest  all  bleeding  as  perfectly  as  possible.    Usually  healing 
throughout  by  primary  union  is  obtained.    We  prefer  to  Esmarch  the  limb,  or  at  least 
put  on  an  elastic  tourniquet  before  beginning  the  operation.    We  usually  put  on  a  simple 
interrupted  wooden  splint  at  first,  and  in  three  weeks  or  so  put  on  a  Paul  or  Thomas's  splint. 
For  a  series  of  cases  vide  'Med.  Chron.'  vol.  ii.  1885,  and  'Annals  of  Surgery."  \Ve 
introduced  the  operation  in  its  complete  form  in  January  1881,  and  the  first  case  was  that 
recorded  and  figured  below.    The  late  Mr.  Greig  Smith,  of  Bristol,  had,  however,  he  tola 
us  performed  the  same  operation  on  an  elbow  in  the  previous  year,  but  the  case  was  no 
published  until  after  our  first  case  was  recorded.   There  is,  however,  we  believe,  no  douo 
that  Mr.  Greig  Smith  was  actually  the  first  surgeon  to  perform  erasion,  though  our  a 
was  the  first  published  and  his  was  unknown  to  us  till  long  afterwards.  We  desire  to  gi 
him  full  credit  for  his  work. 
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Case.— Lizzie  N.,  age  13  years  9  months  ;  old  pulpy  disease  ;  joint  erased,  all  syno- 
vial membrane,  much  of  capsule,  semilunar  cartilages,  and  a  largish  patch  of  carious  bone 
removed,  as  well  as  a  good  deal  of  articular  cartilage  scraped  away  ;  result,  a  perfectly 
movable,  sound,  painless  joint,  used  as  freely  as  the  other ;  ligamentum  patellse  not 
divided.  She  was  under  observation  for  nearly  four  years  after  the  operation,  and,  e.xcept 
that  she  was  liable  to  occasional  serous  effusion  into  both  knees  as  a  result  of  overwork, 
she  remained  well.  The  knee  operated  on  differs  little  from  the  other  except  for  the 
presence  of  the  scar  upon  it.  In  July  1889  this  patient  was  again  seen,  and  the  knee 
remained  perfectly  sound  and  mobile. 

Erasion,  we  think,  is  applicable  to  cases  of  fairly  early  disease  which 
have  resisted  efficient  treatment  by  splints,  &c.  Though  in  the  case  recorded 
we  obtained  a  freely  movable  joint,  we  have  never  had  such  a  perfect  result 
since,  nor  do  we  think  it  wise  to  try  for  mobility,  except  in  a  few  instances 
where  the  wound  heals  at  once,  and  the  adhesions  are  few.  Erasion,  if  it 
fails,  leaves  the  limb  still  fit  for  excision  ;  where  it  succeeds,  the  limb  is  as 
sound  as  after  excision,  but  without  shortening. 

The  more  we  see  of  these  cases,  the  more  we  feel  sure  that  erasion  is  the 
proper  operation,  and  that  excision  is  hardly  ever  required,  while  the 
result  is  far  better  from  erasion  than  excision.  We  prefer  erasion,  as  above 
described,  for  the  knee,  but  the  general  rules  of  treatment  must,  of  course, 
vary  with  the  particular  joints,  stability  and  absence  of  shortening  being 
the  cardinal  points  for  the  lower  limb,  mobility  for  the  upper.  Mere 
scraping  through  sinuses  is  of  but  little  use,  though  if  fistuht  exist  they 
should  be  well  cleared  out.  Repeated  daily  injections  of  a  few  drops  of 
pure  turpentine  into  tuberculous  sinuses  is  we  find  often  a  very  efficient 
means,  and  a  painless  one,  of  procuring  healing.  Since  the  case  above 
reported  was  operated  on,  many  other  '  arthrectomies '  have  been  performed, 
and,  on  the  whole,  with  very  good  results.  Erasion  is  practically  the  only 
operation  done  at  the  Children's  Hospital  for  tuberculous  disease  of  the  knee. 
Excision  and  amputation  are  almost  unknown  there  for  this  joint.  We  have 
read  many  articles,  some  faintly  praising,  others  condemning,  the  operation, 
and  a  few  cordially  advocating  it.  We  and  our  colleague,  Mr.  Collier,  have, 
provided  the  operation  is  properly  done,  seen  no  reason  to  be  dissatisfied 
with  it,  and  can  only  venture  to  suggest  that  failure  is  due  in  some  degree  to 
incomplete  operations. 

Should  it  be  decided  that  the  case  is  too  far  advanced  for  erasion, 
excision  of  the  joint  should  be  performed.  We,  however,  have  so  seldom  of 
late  years  found  it  necessary  in  children  that  details  of  the  operation  need 
not  be  given. 

As  soon  as  the  anaesthetic  has  passed  off,  opium  should  be  freely 
given.  1  As  soon  as  the  wound  is  healed,  or  in  less  favourable  cases  as  soon  as 
only  sinuses  remain  open,  the  limb  should  be  fixed  afresh  in  a  plaster  splint 
or  put  upon  a  Thomas's  splint,  and  in  about  two  months  the  child  may  be 
allowed  to  get  about  with  a  patten  and  crutches  ;  but  the  case  is  by  no 
means  done  with,  since  nearly  every  case  of  excision,  or  of  erasion  for  that 
matter,  of  the  knee  in  children,  unless  thoroughly  well  looked  after  and  a 
stiff  apparatus  kept  constantly  on  for  from  two  to  four  years,  according  to 

I  mi  for  each  year  of  the  child's  age  is  the  usual  dose,  and  this  should  be  repeated  in 
an  hour  or  more  if  required. 
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the  child's  age,  will  become  crooked.  Occasionally,  after  excision  of  the 
knee,  a  more  or  less  movable  joint  has  resulted,  but  we  do  not  look  upon 
this  as  an  object  to  be  aimed  at,  but  rather  as  a  failure  of  the  operation, 
inasmuch  as  ilexion  and  dislocation  are  likely  to  result  where  no  bony  union 
is  obtained.  Flexion,  with  dislocation  backwards  and  outwards,  is  the  com- 
mon deformity,  but  we  have  seen  a  general  curve  of  the  limb  develop,  or 
distortion  at  the  epiphysial  line  of  the  tibia.  This  deformity  is  one  of  the 
great  difficulties  and  drawbacks  in  excision  of  the  knee  ;  the  operation  itself 
is  not  a  very  dangerous  one  :  we  did  some  twenty-five  cases  in  children 
without  a  death,  though  some  required  subsequent  amputation — this  was 

the  end  of  four  of  our  first  twenty- 
three  cases.  In  recent  years  we  have 
hardly  ever  excised  a  knee  ;  this  opera- 
tion has  in  our  practice  been  almost 
entirely  superseded  by  erasion. 

The  amount  of  shortening  resulting 
varies  much  :  in  three  cases,  after  an 
interval  of  about  three  years,  it  averaged 
\h  in.  Though  the  results  after  ex- 
cision of  the  knee  are  necessarily  im- 
perfect, it  must  be  remembered  that 
they  are  to  be  compared  with  prolonged 
suffering,  danger  to  life,  and  amputation 
as  the  alternatives. 

Mobility  after  erasion  is  occasionally 
acquired  and  ma}'  be  perfect.  We  are 
doubtful  as  to  the  desirability  of  trying 
to  get  it,  and  rather  prefer  to  let  the 
case  take  its  own  course  and  become 
mobile  or  remain  stiff  according  to  the 
degree  of  perfection  of  the  joint.  Our 
colleague,  Mr.  Collier,  has  tried  by  per- 
sistent movement  of  the  patella  to 
167- -Shows  the  result  of  premature  use  obtain  a  morc  mobile  joint,  but  the 

of  the  hmb  after  excision.     Ihe  operation  .  1  •     1  1 

had  been  done  at  another  hospital,  and  the  method  IS  nOt  alwayS  applicable. 

patient  was  subsequently  admitted   under  j     neglected  CaseS  of  disease  of  the 

the  care  of  our  colleague,  Mr.  T.  Jones.  ain-jjiv-^^v-vi  v,i»o 

There  was  bony  anchylosis  in  the  position  knee,  even  though  the  disease  may  have 
seen  in  the  figure.  ^  ^^^^^  ^^^^^^  Subsided,  the  joint  often 

remains  flexed  and  subluxated  to  such  a  degree  that  the  limb  is  nearly  or 
quite  useless.  If  there  is  well-marked  dislocatiort  backwards,  little  can  be 
hoped  for  in  the  way  of  reduction  ;  all  the  tendons  and  ligaments  become 
so  shortened  and  contracted  that,  except  in  a  recent  case,  little  good  can 
be  done  by  extension  or  attempts  at  straightening — indeed,  in  some  cases 
these  attempts  only  make  matters  worse.  Where  there  is  flexion,  but  no,  or 
only  slight,  displacement,  extension  by  weights  should  be  patiently  used  for 
some  weeks  ;  if  no  result  follows,  chloroform  should  be  given  and  an 
attempt  made  to  straighten  the  limb  by  forcible,  though  not  violent,  manipu- 
lations, frequent  extension  and  flexion  movements  being  employed  to  break 
down  any  adhesions  in  or  around  the  joint.   Should  it  be  clear  that  muscular 
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contracture  is  an  important  factor  in  the  resistance,  the  tight  hamstrings 
should  be  divided,  but  we  would  dissuade  from  any  violent  efforts,  especially 
if  there  has  been  much  suppuration  in  the  popliteal  space  ;  in  such  cases 
there  is  much  risk  of  laceration  of  vessels.  Should  the  attempt  succeed, 
the  limb  is  brought  straight,  fixed  upon  a  back  splint  for  a  day  or  two,  and 
then  an  immovable  apparatus  or  Thomas's  splint  applied.  Joints  will  often 
straighten  when  somewhat  flexed  and  even  when  slightly  subluxated,  merely 
by  prolonged  wearing  of  a  Thomas's  splint.  Whitman,  of  New  York, 
advises  reduction  by  placing  the  child  prone,  fixing  the  tibia,  and  using  the 
femur  as  a  lever  ;  with  this  is  combined  massage 
and  stretching  of  the  muscles. 

Should  it  be  found  impossible  to  straighten  the 
limb  by  these  means,  the  choice  lies  between 
excision  of  the  joint  and  osteotomy.  We  have 
employed  both  with  good  results,  but  they  are 
applicable  to  somewhat  different  conditions.  Sup- 
pose the  joint  allows  considerable  movement, 
although  it  cannot  be  straightened  sufficiently  to 
be  of  use,  osteotomy  is  likely  to  leave  an  unsteady 
limb  ;  on  the  other  hand,  an  acutely  flexed  limb 
requires  removal  of  a  very  large  amount  of  bone  in 
excision  before  the  leg  and  thigh  can  be  brought 
into  a  straight  line.  We  think,  then,  that  osteotomy 
is  best  for  cases  of  stiff"  joint  with  great  flexion  ; 
excision  for  those  where  there  is  more  mobility, 
less  flexion,  and  more  displacement.  The  late 
M.  Beck  and  B.  Pollard  advocate  division  of  the 
crucial  ligaments  with  subsequent  reduction  in 
cases  of  subluxation,  and  have  recorded  a  few 
cases  ;  we  think  the  application  of  the  method 
likely  to  be  limited,  since  division  of  these  liga- 
ments certainly  does  not  allow  of  reduction  in  all 
cases. 

Osteotomy  in  such  cases  is  not  a  difficult 
operation  ;  a  longitudinal  incision  is  made  about 
three  or  four  inches  in  length  on  the  front  of  the 
thigh  from  the  patella  upwards,  the  femur  is  ex 

fo 'anow"?hr  f  ^^^"^       ^"terior  surface 

ectlon  which  S'""^^'  P'-^f^^  '^'^  P^^^  to  simple 

be  fnl?A  "^^yc^"se  dangerous  pressure  on  the  popliteal  vessels  and 

be  followed  by  gangrene.  In  one  of  our  cases  after  excision  we  could  not 
nearly  straighten  the  limb  at  the  time,  but  by  keeping  up  extension  afte 

he  exc,s.on  the  hmb  was  gradually  brought  almost  s'tra^t  Te  Zl^, 
case  Illustrates  the  value  of  osteotomy  in  certain  circumstances  :  ^"'"'"^ 

CASK.-Necrosis  0/ Tidia.    Angular  Flexion  of  Knee     Osteotomv     Rni.K  w 
13  years;  admitted  January  12,  1885.    History  eood- wpIWHi.  -^^ 
of  pain  in  knee,  wh  ch  soon  swelled  -  no  ca^sfknowr  .    /^^^  complained 
dead  bone  taken  from  the  leg;  disch'arge  Tas  contreci  tH.  """0  ' 
nourished  boy ;  was  sent  in  for  amputation ;  the 


Fig.  i68. — Splint  for  Disease 
of  the  Ankle  and  Tarsus, 
It  is  made  of  iron,  covered 
with  india-rubber  tubing, 
as  suggested  by  Mr.  Paul. 
The  splint  is  fixed  to  the 
limb  with  plaster-of-Paris 
bandages. 
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riglit ;  on  the  inner  side  were  scars  of  former  operations,  and  a  large  sinus  over  the  upptr 
end  of  the  bone  ;  the  leg  is  flexed  nearly  to  a  right  angle;  hamstrings  tense  ;  toes  pointed  ; 
foot  cannot  l)e  straightened.  24th,  has  had  6  lbs.  extension  on  since  admission,  but  the  knee 
is  no  straightcr.  February  12,  has  had  on  a  Thomas's  knee  splint  since  last  note,  and  has 
been  getting  up;  no  improvement.  13th,  under  chloroform  an  attempt  was  made  to 
straighten  the  limb  forcibly;  a  few  adhesions  gave  way,  but  no  sensible  improvement 
followed  ;  back  splint.  20th,  an  incision  3  in.  long  was  made  in  the  axis  of  the  femur 
above  the  knee,  the  periosteum  was  peeled  back,  and  a  large  wedge  of  bone  removed  witli 
an  osteotome ;  the  limb  could  then  be  nearly  straightened  ;  operation  antiseptic.  24th,  tulj. 
removed.  March  11,  limb  put  up  in  back  splint  with  movable  foot-piece  ;  wound  healci 
and  limb  straight.  20th,  fair  union  of  shaft ;  leg  straight ;  foot  in  good  position  ;  gets  m\, 
with  the  Thomas's  splint.  Sent  home  on  24th.  January  30,  1886,  leg  straight,  walks 
without  splint,  sound  and  well ;  toes  still  somewhat  pointed. 

In  another  recent  case  the  joint  was  much  flexed,  but  mobile  through  a 
certain  range  ;  on  excising  the  joint  it  was  found  impossible  to  straighten 
the  limb  without  greatly  shortening  it,  so  an  osteotomy  was  done  to  the 
junction  of  the  lower  and  middle  thirds  of  the  femur,  and  the  limb  was  then 
brought  into  good  position. 

Treatment  of  Pulpy  Disease  of  the  Ankle  Joint.— The  same  general 
rules  apply  to  the  treatment  of  tuberculous  disease  of  the  ankle  as  to  that  of 
the  knee  in  the  earlier  stages  of  the  disease,  and  many  good  results  will  be 
obtained  by  simple  pressure  and  fixation.  To  carry  out  this  plan  the  best 
means  are  to  use  either  the  apparatus  shown  in  fig.  168,  or  a  short  metal 
back  splint  with  a  foot-piece,  the  child  being  allowed  to  get  about  with  a 
Thomas's  knee  splint.  Should  suppuration  occur,  and  the  joint  not  recover 
by  the  means  described,  the  prospect  is  a  somewhat  poor  one  :  however, 
erasion  and  resection  of  the  ankle  for  tuberculous  disease  are  now  fairly 
satisfactory  operations,  though  the  disease  sometimes  spreads  and  amputa- 
tion is  rec}uired.  Amputation  is,  however,  in  these  days  almost  a  discarded 
operation,  except  at  the  hip  joint,  at  least  so  far  as  the  surgery  of  childhood 
is  concerned.  We  did  not  amputate  a  limb  at  the  Children's  Hospital  for 
joint  disease  during  one  period  of  three  years,  except  once  where  the  mischief 
in  the  knee  was  the  result  of  extension  in  a  case  of  acute  necrosis.  A  patient 
trial  of  fixation,  pressure,  and,  if  necessary,  repeated  removals  of  the  disease, 
should  be  given,  even  after  suppuration  occurs,  provided  the  child's  health 
is  maintained,  but  the  prospects  of  such  cases  in  disease  of  the  ankle  are  not 
nearly  so  good  as  in  the  knee.  The  following  is  an  instance  of  a  satisfactory 
result  after  erasion  of  the  ankle  : 

Case. — Peter  H. ,  age  8  years  8  months ;  admitted  January  30,  1882.  Ten  weeks  ago  the 
right  ankle  became  swollen  ;  no  cause  known  ;  had  been  treated  with  cold  water,  strapping, 
&c.  ;  never  had  much  pain  in  it.  On  admission,  fairly  nourished  but  muddy-complexioned 
boy  ';  there  was  much  swelling  round  the  right  ankle  joint  on  all  sides,  with  increased  heat 
and  redness  on  the  outer  side,  but  little  or  no  tenderness  to  pressure,  though  movement 
of  the  joint  was  painful ;  the  circumference  was  an  inch  and  three-quarters  greater  than  the 
opposite  side  ;  the  position  was  semi-extended  and  rotated  slightly  inwards.  On  February 
oth  the  joint  was  opened  by  a  transverse  incision  (Mf.  Holmes's  plan)  across  the  front  of 
the  joint  dividing  all  the  extensor  tendons,  &c.  ;  much  pulpy  synovitis  existed  with  'sub- 
chondral caries ' ;  all  the  pulpy  tissue,  as  well  as  the  loosened  cartilages,  was  removed  as 
far  as  possible,  and  a  drainage  tube  passed  across  the  joint,  a  groove  being  cut  in  the 
upper  surface  of  the  astragalus  to  prevent  the  tube  from  being  nipped  ;  the  tendons  were 
then  stitched  together  with  catgut  and  the  wound  closed  ;  no  attempt  was  made  to  unite 
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nerves,  and  the  anterior  tibial  artery  was  twisted;  sponge  pressure  was  applied  around  the 
joint,  and  the  operation  was  antiseptic  ;  finally  the  limb  was  fixed  on  a  back  splint  with  a 
foot-piece ;  a  little  oozing  followed  at  the  first  dressing ;  on  the  following  day  the  appear- 
ance of  the  foot  was  natural  below  the  line  of  incision;  a  little  superficial  ulceration 
occurred  at  the  outer  aspect  of  the  front  of  the  foot,  and  union  of  the  edges  was  slow,  but 
by  March  13  the  incision  had  healed  except  at  the  drainage-tube  openings ;  no  pus  had 
been  discharged  up  to  this  time.  On  April  20  some  sensation  was  perceived  on  the  dorsum 
of  the  foot.  There  was  no  discharge,  and  on  May  28  he  was  sent  out  with  plaster  ot 
Paris  over  an  Esmarch's  splint  and  a  sponge  dressing  still  applied  ;  after  this  progress  was 
very  slow,  some  thickening  remaining  about  the  ankle,  and  occasionally  a  small  part  ol 
the  cicatri.x  would  ulcerate  and  break  down.  February  1885,  foot  sound  and  well,  but 
toes  are  somewhat  pointed,  and  he  '  throws  '  the  foot  in  walking.  He  gets  about  well  with 
a  boot  and  without  any  support.  A  good  deal  of  new  bone  formation  about  line  of  incision, 
but  some  mobility. 

We  have  also  had  some  excellent  results  after  excision  of  the  ankle  : 

C.\SE. — Disease  of  Right  Ankle;  Necrosis  of  Astragalus. — Richard  T.,  age  4  years 
5  months  ;  admitted  September  18,  1882.  Family  history  good.  History  :  Well  till  si.x 
months  ago,  when  the  ankle  began  to  swell  and  has  gradually  got  worse ;  no  pain  ;  no 
injury ;  can  walk.  On  admission,  fairly  healthy  child ;  somewhat  rickety  ;  right  ankle 
swollen  ;  bulging  on  each  side  of  extensor  tendons  and  round  each  malleolus,  especially 
on  inner  side  and  in  front  of  tendo  Achillis.  September  30,  ankle  joint  aspirated  ;  a  little 
serum  drawn  off,  and  some  tr.  iodi  injected.  October  20,  no  improvement ;  an  incision 
behind  the  inner  malleolus  gave  exit  to  two  teaspoonfuls  of  gelatinous  and  almost  melon- 
seed-like  material.  October  28,  wound  healed ;  joint  refilled.  November  16,  tempera- 
ture rose  ;  i04'2°  on  18th.  November  23,  joint  opened  ;  a  large,  loose  sequestrum  of  the 
astragalus  was  found  and  removed  ;  the  whole  astragalus  was  then  taken  away,  and  the 
lower  end  of  the  tibia  and  fibula  resected,  as  well  as  the  upper  surface  of  the  os  calcis  and 
the  inferior  tibio-fibular  joint.  The  joint  was  opened  by  a  transverse  incision  across  the 
front ;  the  tibial  and  extensor  tendons  were  stitched  together  afterwards.  Operation  anti- 
septic ;  sponge  pressure,  and  subsequently  salicylic  silk.  January  13,  antiseptics  left  off  , 
had  been  doing  fairly,  but  slowly  ;  still  some  swelling.  February  11,  sent  out  in  plaster  of 
Paris  over  an  iron  splint  round  foot ;  wound  not  healed.    He  finally  got  a  good  sound  foot. 

If  excision  is  performed  the  astragalus  should  always  be  removed  entirely 
and  all  tuberculous  material  taken  away  ;  there  is  then  a  fair  prospect  of  a  good 
foot,  and  only  when  this  fails  should  amputation  be  done.  The  prospects 
after  excision  are  much  better  now  than  they  were  before  recent  improvements 
in  the  management  of  such  cases.  We  have  had  some  very  satisfactory 
stumps  after  PirogoflPs  operation,  and  watched  them  for  years  ;  and,  although 
it  occasionally  fails,  where  it  is  successful  it  gives  a  much  better  stump  than 
Syme's  amputation.  If  removal  of  the  foot  is  too  long  postponed,  disease  is 
apt  to  spread  up  into  the  tibia  and  along  the  sheaths  of  the  tendons,  and  then 
amputation  higher  up  the  limb  will  be  called  for  ;  but  the  question  of  ampu- 
tation, as  already  pointed  out,  very  rarely  arises.  (See  also  Treatment  of 
Tarsal  Disease.) 

In  cases  of  tuberculous  disease  of  the  ankle  that  resist  treatment  by  other 
means  we  now  usually  excise  the  joint  ;  at  least,  we  open  the  joint  by  the 
method  described,  remove  the  astragalus  and  all  tuberculous  material  and 
close  the  wound.  The  results  are  most  satisfactory.  Care  must  be  taken 
to  avoid  over-extension  of  the  foot  (pointing  of  the  toes),  but  this  is  the  only 
difficulty  likely  to  arise.  As  in  the  case  of  other  joints,  amputation  is  the 
rarest  of  operations. 
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Treatment  of  Tarsal  Disease. — It  has  already  been  pointed  out  that, 
except  in  the  case  of  the  os  calcis,  disease  of  the  tarsus  is  usually  synovial 
in  origin,  hence  it  should  be  treated  on  the  general  principles  of  such  lesions 
— absolute  fixation  of  the  foot,  with  entire  rest  from  any  strain— and  the 
usual  hygienic  means  should  be  employed  in  addition.  The  apparatus 
already  referred  to  for  disease  of  the  ankle  is  the  best  means  with  which  we 
are  acquainted  of  carrying  out  this  plan,  and  to  it  a  patient  trial  should  be 
given.  Should,  however,  this  treatment  fail,  complete  removal  of  the 
disease  by  operation  is  required.  Amputation  is  practically  never  necessary. 
It  is  impossible  here  to  discuss  the  question  fully,  but  the  conclusions  to 

which  our  experience  has  led  us 
are  these.  If  there  are  definite 
sequestra  of  one  or  more  tarsal 
bones,  these  should  be  removed ; 
the  fact  that  there  is  necrosis 
often  means  that  a  line  of  de- 
marcation has  formed  and  re- 
covery may  follow.  It  cannot 
be  stated  absolutely,  because,  as 
already  pointed  out  in  the  case 
of  the  leg,  even  where  sequestra 
exist  tuberculous  infiltration  of 
surrounding  bone  may  be  pre- 
sent. If  there  is  general  synovial 
disease  with  caries,  it  is  best  to 
expose  freely  the  affected  parts 
by  turning  up  a  dorsal  flap  of 
the  soft  structures  and  removing 
the  diseased  tissues  ;  but  so  long 
as  any  affected  synovial  mem- 
brane or  carious  bone  remains 
recurrence  is  to  be  expected.  In  such  cases  the  best  plan  is  total  resection 
of  the  tarsus — i.e.  removal  of  all  the  tarsal  bones,  with  or  without  the  excep- 
tion  of  the  back  part  of  the  os  calcis,  which,  if  sound,  may  be  left  to  form  a 
support  for  the  heel. 

The  simple  transverse  dorsal  incision  turning  up  a  dorsal  flap  is,  we  think,  the  best 
method  ;  it  exposes  the  parts  fully,  the  divided  tendons  can  be  stitched  together  afterwards, 
and  the  use  of  the  foot  is  wonderfully  little  impaired.  After  the  operation  the  foot  may 
be  at  first  kept  merely  upon  a  back  splint  with  a  foot-piece,  but  as  the  cavity  begins  to  fill 
up  and  the  parts  consolidate,  the  iron  splint  (Paul's  splint)  with  plaster  of  Paris  forms  the 
best  appliance. 

By  this  method  excellent  results,  far  superior  to  those  of  a  Pirogoff's 
or  Syme's  amputation,  will  be  obtained  (fig.  169). 

Case.— Annie  E.,  age  17,  sprained  her  foot  in  the  winter  of  1883-84,  and  came  under 
our  care  in  the  Royal  Infirmary  in  November  1884.  She  was  then  a  fairly  healthy-looking 
girl,  with  disease  of  the  anterior  calcaneo-astragaloid  and  astragalo-scaphoid  joints,  as 
well  as  swelling  of  nearly  the  whole  foot ;  there  was  a  sore  below  the  inner  malleohis.  After 
treatment  by  rest  and  fixation,  part  of  the  astragalus  and  scaphoid  were  removed  in 
January  1885.    In  May  the  disease  was  still  progressing,  and  the  whole  of  the  tarsus,  wiUi 


Fig.  769.  —  Shows  a  foot  nfter  resection  of  the  whole 
Tarsus  on  the  left  side  except  the  back  of  the  os 
calcis.    Annie  E.    Both  feet  are  flat. 
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the  exception  of  the  posterior  part  of  the  os  calcis,  was  taken  away,  the  bases  of  the  meta- 
tarsal bones  and  the  malleoli  being  also  removed  ;  someof  the  tendons  were  stitched  together, 
otherwise  no  attempt  at  adjustment  of  the  deeper  structures  was  made.  In  the  spring  of 
1886  the  foot  was  as  seen  in  fig.  169  ;  she  could  '  spring '  upon  it  to  a  certain  extent ;  there 
was  fair  mobility  and  power ;  and  she  did  her  housework  with  no  other  support  than  a 
Martin's  bandage.  —  J^/rt'e  '  Med.  Chron. '  September  1886.  In  1899  the  foot  still  remained 
sound.    We  have  had  a  good  many  similar  cases. 

Should  the  disease  recur,  amputation  may  possibly  be  required,  but  this 
is  far  less  likely  to  be  necessary  than  after  mere  gouging  or  scraping  opera- 
tions. Partial  resection  of  the  tarsus,  exxept  for  ftecrosis,  is  rarely  successful 
—i.e.  where  there  is  mischief  spreading  about  among  the  tarsal  joints  it  is 
of  little  use  to  remove  merely  an  individual  bone  or  two  bones.  Unless  a 
clean  sweep  is  made  of  the  disease  it  will 
probably  recur.  The  exception  to  this  rule  is 
the  OS  calcis,  but  as  in  this  bone  the  disease 
is  usually  central,  it  stands  by  itself ;  removal 
of  the  entire  os  calcis  without  any  other  bone 
is  a  highly  successful  and  very  valuable  opera- 
tion, and  is  often  called  for. 


Fig.  170.— Shows  the  result  ofe.xcision 
of  the  Os  Calcis.  There  is  nearly 
complete  restoration  of  the  bone. 


Cask.— Disease  of  Calcaneo-asfras^aloid  Joint; 
Caries  of  Os  Calcis ;  £xcision.— Norman  G.,  age 
2  years  4  months ;  admitted  June  11,  1883.  Family 
history  phthisical.  History:  measles  ten  months 
ago  ;  swelling  of  foot  followed  ;  has  been  under  treat- 
ment for  it.  On  admission,  sinus  in  sole  of  right 
foot  over  calcaneo-cuboid  joint,  another  below  outer 
malleolus;  much  thickening  about  os  calcis,  move- 
ment of  ankle  free.  Jime  14,  e.xplored  ;  sinus  led  into 
OS  calcis,  and  probably  to  calcaneo-astragaloid  joint  • 
drainage.  July  7,  put  up  in  plaster  of  Paris  with 
ankle  splint  and  discharged  ;    splint  had   to  be 

raStSTd^uW  ^''frt'"°""'  back  splint  put  on  ;  had  varicella  July  zx. 

Keaamitted  July  24,  foot  worse;  discharge  ncreased     Anmist  t  fl^,.  f.      a  c  , 
from  heel,  and  os  calcis  excised;  found  carbT with  f 3.  ? 
periosteal ;  did  well ;  discharged  August  25.    Febn^iv  18L    L  fo' ' , 
sound  and  useful ;  a  small  fresh  collection  of  nu?  w  S  ^^^^"^  '''"'^ 

calcis  has  been  largely  reproduce^^iS'rfooT  ftSVw^^^^^^^^  ~=  ^ 
and  well ;  walks  excellently.  I'v  wen  snaped.    May  1884,  sound 

The  treatment  of  tarsal  disease,  then,  is  rest  and  nressure  fir.t  •  fo  r 
th,s-and  It  should  have  full  trial-remo'val  of  sequestra  f  tLre  al-e  a^^^^ 
If  not  resection  of  the  whole  tarsus,  or  at  least  of  such  part  of  It  as  shili 
include  all  the  oints  communicating  with  the  seat  of  dis^p.^  T        .  f 
disease  is  not  practised  nearly  as  m'uch  as  it  ^ught  to  ^e  m  spTt"^^^^^^^^^^ 
advocacy  of  it  here  and  elsewhere.    It  is  a  successful  .r,H     P    ,  '^P^^.^^^ 
and  has  in  our  experience  wholly  supersede? amnit.fo'^^T^^^^^ 
disease  of  the  os  calcis  removal  of  it  alo^^e  is  thrbett^  T        f  ' 
subperiosteally  there  is  usually  a  most  prrfec    'f^Tn         Vf"^  "i'" 

After  total  resection  of  the^arsus  wrm",  "  ^^^^^^^ 
natural  position  and  allow  the  parts  to  adjust     p^.  1      ^  I  T 
ficially  produce  a  sort  of  equinu^s  foot's XX  wTa^S^^^^ 

'  A  paper  by  one  of  the  present  writers  in  Med.  Ckron.  x886  may  be  referred  to. 

3  A 


722  Diseases  of  the  Joints 

Disease  of  the  phalanges  and  metatarsal  bones  of  the  toes  differs  in  no 
way  from  the  corresponding  disease  of  the  fingers,  and  requires  the  same 
management  except  that  amputation  may  be  resorted  to  in  the  foot  earlier 
than  in  the  hand,  since  the  loss  of  a  toe  is  of  less  consequence  than  that  of 
a  finger. 

Disease  of  the  first  metatarsal  bone  and  of  the  metatarso- phalangeal 
joint  of  the  great  toe  is  common,  and  of  importance,  since  it  is  liable  to  be 
followed  by  considerable  lameness.  Failing  rest  and  general  measures,  the 
question  of  amputation  or  resection  remains  ;  either  is  followed  by  a  certain 
amount  of  crippling,  but  resection  of  the  first  metatarsal  bone  is  so  frequently 
unsuccessful  that  the  most  speedily  satisfactory  result  is  probably  that  of 
amputation.  We  usually  resect  the  bone  as  a  first  resort,  and  only  amputate 
failing  this  ;  but  we  must  confess  that  even  when  resection  succeeds  the  toe 
is  so  shrunken  and  short  as  to  be  of  little  use. 

Sacro-iliac  Disease  is  not  very  rare  in  children  ;  it  is  usually,  we  think, 
the  result  of  extension  of  chronic  tuberculous  disease  from  the  adjacent  bone, 
most  often  the  ilium — at  any  rate,  necrosis  is  common,  and  we  have  removed 
sequestra  which  included  the  articular  surface  of  the  ilium.  The  disease 
usually  runs  a  chronic  course,  and  gives  rise  to  comparatively  little  pain  ; 
often  attention  is  first  called  to  it  by  the  presence  of  an  abscess  over  the  back 
of  the  joint  ;  sometimes,  however,  the  matter  forms  at  the  intrapelvic  surface 
and  may  point  in  the  groin  or  track  down  behind  the  rectum  :  under  such 
circumstances  there  may  be  pain  down  the  leg  from  pressure  upon  the  sacral 
nerves.  Pain  is  sometimes  felt  in  walking  from  the  weight  of  the  body  bearing 
upon  the  diseased  joint,  and  pressure  directly  upon  the  joint  or  upon  the 
ihac  crests,  or,  again,  traction  upon  the  ihac  crests,  tendmg  to  draw  them- 
backwards,  gives  rise  to  pain.  It  is  occasionally  possible  to  make  out: 
mobility  of  the  ilium  upon  the  sacrum,  and  we  have  seen  displacement  of 
the  bones  as  a  result  of  disease.  Caries  of  the  spine  may  cause  sacro-ihac 
disease  from  the  burrowing  of  pus  into  the  joint,  and  m  most  of  the  cases  we 
have  seen  there  has  been  disease  of  bone  or  joints  elsewhere. 

Sacro-iliac  disease  is  best  treated  by  rest  in  bed  on  a  firm  mattress,  no 
sitting  up  being  allowed.  Should  an  abscess  form  and  mcrease  m  size  in 
spite  of  treatment,  it  should  be  opened  and  any  diseased  bone  removed. 
Golding  Bird  has  exposed  and  removed  diseased  bone  m  these  cases  by 
trephining.  As  soon  as  the  acute  symptoms,  if  any  are  present,  have  passed 
off  the  child  should  have  a  double  Thomas's  hip  spHnt  apphed  :  he  may  then 
be'moved  out  of  doors  on  a  couch  with  safety.  If  the  position  of  the  abscess 
prevents  the  application  of  the  splint  in  the  ordinary  way  the  apparatus  may 
Co  arranged  fhat  on  the  affected  side  the  splint  is  applied  to  t  -  o.Uer  s.d 
instead  of  to  the  back  of  the  limb  {vide  figs,  m  chapter  D  SEASE> 

If  the  child  recovers,  there  will  probably  be  some  arrest  of  growth  ol 
nelvis  on  that  side,  and  a  lateral  curvature  of  the  spine. 

We  have  not  seen  a  case  of  acute  non-tuberculous  sacro-.hac  disease  an^ 
the  strength  of  the  articulation  is  such  that  any  acute  traumatic  misclnei 

unlikely  to  be  met  with.  .  .  -i-n^ircn 

X>isLseoftl.eTemporo.n.axinaryXointoccasionallyoccu.^ 

as  the  result  of  scarlet  fever,  injury,  or  necrosis  °f  ^^^^  J^^^^^  °  j!'' ^^^^^^ 
or  malar  bones,  or  arises  by  extension  from  the  ear,  and  gives  rise  to  st.nn 
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and  inability  to  open  the  mouth,  and  later  to  distortion  of  the  face  from 
arrest  of  growth.  Pain  in  movements  of  the  jaw  and  swelling  over  the 
joint  are  the  usual  symptoms  ;  when  suppuration  occurs  it  usually  points 
over  the  articulation.  We  have  seen  the  joint  suppurate  in  a  case  of 
pyaemia  which  was  associated  with  acute  suppurative  arthritis  in  an  infant. 

The  treatment  consists  in  opening  the  abscess,  should  one  form,  and 
feeding  the  child  on  soft  food  ;  unnecessary  disturbance  of  the  joint  is  to  be 
avoided.  Should  the  jaw  become  stiff,  attempts  should  be  made  to  over- 
come the  stiffness  by  means  of  a  Maunder's  screw,  used  several  times  daily 
after  forcible  opening  of  the  mouth  under  an  anaesthetic,  just  as  in  peri- 
articular adhesions  from  suppuration  in  the  neighbourhood  of  the  joint. 

Cask.— spurious  Ankylosis  of  /aw,  with  Atrophy  of  (he  ^(^w^-. —Thomas  C  age 
8  years  4  months  ;  admitted  June  21,  1882.  Had  'low  fever  and  inflammation  of  the 
lungs  ■  at  two  years,  and  since  then  his  jaw  has  been  stiff,  so  that  he  lives  on  liquids 
uid  sop  ;  was  thought  to  have  hydrocephalus ;  soon  after  he  becam°  ill  he  had  otorrhoea 
which  continued  with  intervals  until  the  time  of  admission.  On  admission  was  only  able 
to  open  his  mouth  about  a  quarter  of  an  inch  ;  nearly  all  his  teeth  were  carious  •  he  spoke 
fairly  well  and  seemed  to  be  in  good  health  ;  the  jaw  was  much  atrophied,  so  that  the 
upper  teeth  far  overhung  the  lower  ;  the  jaw  was  forcibly  prised  open  under  chloroform 
and  subsequently  Maunder's  screw  was  used,  with  the  result  of  increasing  his  gape  to 
more  than  an  inch,  and  enabling  him  to  masticate  fairly  well ;  the  use  of  the  screw  was 
continued  up  to  February  1883. 

Faihng  this  plan  one  of  the  forms  of  operation  for  the  establishment  of  a 
false  jomt  should  be  performed  ;  probably  the  most  satisfactory  in  permanent 
results  IS  resection  of  the  head  of  the  bone  by  an  incision  parallel  to  and 
below  the  zygoma,  taking  care  to  avoid  injury  to  the  facial  nerve,  but  we 
have  not  met  with  a  case  requiring  the  operation. 

Disease  of  the  Acromio-clavicular  and  Sterno-clavicular  Joints  is 
occasionally  met  with  ;  it  should  be  treated  by  fixation  of  the  arm  to  the  side 
If  suppuration  occurs  the  joints  should  be  freely  opened  and  the  tuberculous 
T  J'T''"'^-  ^^^^y^sir^  in  the  acromio-clavicular 

dTsfhl S      GENERAL  SURGICAL  TUBERCULOSIS).    A  certain  amount  of 
disability  in  use  of  the  limb  may  result. 

must°be^se^h^f?*T'■i''''^^"'''^^^'^^•~'^^°"S^  ^^^'^^^ 
to  orUn-  "^^-''^'"^  trouble  in  children  is  not  due 

to  organic  disease  provided  persistent  complaint  of  the  joint  is  made  it  is 
n  un  ue3,,,^,y,  fact  that  cases  of  so-called  '  Hysterical  joints '  are  occa 

re  snineT7'''-  ^^''^^  such  a  condition  affec  'ng 

lie  spine  and  more  rarely  the  hip.    The  great  clue  to  the  nature  of  the  cas! 

b  Id  '"^^T'?'"'"  "'^J^^^'^^  ^'^"^        ''-^^  com^Mnis  made  by  the 

1  ease  and  f  "^^^'-yf  ""^'^^^ti^^ed  complaints  there  is  no  local  evidence 
--■r^^  d  stVnxftion  T-f  1  '""^^''^^'^  P^'"  inconsistent  with  the  known 
u^sL  11        ;  r    'l^^"""        P^'"     exaggerated,  we  should  carefully 

y    i  t:rsut     °'  '  I"'"""-        ^''^  '"^^  1  -d 

year,  of      ^,    PP°'^'  '""^^  ^  ^e  saw  in  1895  a  girl  of  about  12 

he  hip  an'f';  1"    ''T^'''         ^^'"^  complained  ofpain  n 

from  hi!'^^:,t"'o  "  '  "  •  ""''^  '''''  ^"PP°-^  t«  -fi-ering 

lookin/chi  r  She  w.l?T'^  "  '''''''''y^  ^^^^table 

&  Child.    She  walked  a  little  lame,  and  complained  of  pain  in  the  region 
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of  Ihe  anterior  superior  spine  of  the  ilium  and  in  the  knee.  There  was 
neither  sweUing  nor  rigidity  of  the  joint,  but  alleged  great  tenderness  on 
pressure.  Further  examination  showed  that  pressure  on  various  other  points 
gave  rise  to  extreme  expression  of  pain,  but  by  leading  questions  complaint 
could  be  elicited  of  pain  in  other  parts  of  the  body  where  there  was  no  reason 
at  all  to  suspect  the  presence  of  disease.  The  complaints  were  incompatible 
with  what  we  know  of  organic  disease,  and  the  case  was  clearly  shown  to  be 
hysterical.    She  quickly  got  cjuite  well. 

(For  '  Chronic  Synovitis  of  Adolescents,'  vide  chapter  on  HiP  DISEASE,)' 
Nsevl  of  Synovial  Membranes.— Several  cases  of  angiomata  of 
synovial  membranes  are  recorded  by  Eve.*  They  appear  to  be  most  common 
in  children  and  young  people,  though  not  actually  shown  to  be  congenital. 
We  have  also  seen  a  case  of  this  kind.  The  importance  of  the  condition 
lies  in  the  fact  that  it  may  be  mistaken  for  tuberculous  disease,  or  if  operated 
upon  without  due  care  may  give  rise  to  serious  bleeding.    In  the  case  we 


p-  — Hsemophilic  Arthritis  of  the  Knee  in  a  Boy  of  13  years. 

^'    '  (Dr.  Dreschfeld's  case,  1905.) 

saw  the  surgeon  who  cut  into  the  swelling  had  to  amputate  the  limb  a  few 

hours  later.  .  , 

rFor 'Nasvi  of  Joints,' also  section  on   Nfevus. ) 

^H^moplxiUc   Artl.;itis.  or  inflammation  followmg  -^^-^-f^^V^^ 

blood  into  a  joint  in  a  child  the  subject  of  heemophUm,  may  be  "let  ..th  as 

a  sudden  himarthrosis  with  acute  inflammatory  symptoms,  or  as  a  cond. 

tion  fn  which  Tfter  repeated  haemorrhages  chronic  changes  have  occurr  d 

esembUnTthose  seen  ir^  chronic  osteo-arthritis.    One  or  many  joints  m 

1  Brit.  Med.  Jour.  May  16,  1903. 
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thickened,  roughened,  and  fibrous.  The  bones  also  may  be  nodulated. 
Much  crippling  may  result  from  this  condition.  The  diagnosis  usually 
depends  merely  upon  the  recognition  of  the  heemophilia,  though  we  have 
seen  tuberculous  disease  of  the  knee  in  a  hjemophilic  child. 

The  treatment  is  that  of  an  ordinary  synovitis,  but  more  prolonged  care 
is  required,  and  in  the  chronic  cases  special  precautions  against  further 
attacks  are  necessary,  as  each  attack  inflicts  further  injury  upon  the  joint. 

{Vide  also  under  '  Htemophilia,'  p.  464  et  seq.) 

Case.— A  boy  of  3I  years  was  seen  in  April  1901.  At  3  months  old  he  hurt  his  right 
hand;  it  swelled  up  and  was  black  and  very  painful  and  did  not  get  well  for  three 
months.  At  14  months  he  had  troublesome  bleeding  from  a  tooth  socket.  At  Easter 
1900  he  had  a  scrotal  extravasation  after  a  fall.  Other  extravasations  have  followed  slight 
blows.  At  the  end  of  October  1900  he  fell  off  a  chair  and  the  next  morning  the  left  knee 
was  swollen  ;  a  splint  was  applied  for  two  days,  but  the  swelling  never  quite  subsided, 
although  he  was  able  to  run  about  afterwards.  On  January  7,  1901,  the  knee  again 
swelled  without  known  cause.  A  splint  was  applied  and  lotions  and  pressure  employed. 
After  use  of  the  splint  movement  was  begun,  but  the  pain  and  swelling  returned,  and 
after  a  further  rest  of  seven  weeks,  recurrence  again  took  place. 

There  was  no  known  history  of  '  bleeders '  in  the  family,  but  all  the  relations  on  the 
mother's  side  had  died  except  one  sister,  whose  children  had  shown  no  signs  of  hcemophilia. 

At  the  tmie  of  the  child's  visit  he  was  found  to  be  a  delicate-looking  boy  with  the  left 
knee  joint  still  full  of  fluid. 


CHAPTER  XXXI 


HIP  DISEASE 


Hip  Disease^  in  the  ordinary  sense  of  the  term— i.e.  tuberculous  disease 
of  the  hip  joint — is  almost  entirely  an  affection  of  childhood  ;  thus  only  73 
patients,  the  subjects  of  this  disease,  were  over  twenty  years  of  age  out  of  a 
total  of  619  cases  collected  by  ourselves,  and  probably  in  most  of  these  the 
disease  had  begun  at  an  earlier  age.  It  is  somewhat  more  commonly  met 
with  in  boys  than  in  girls,  and  is  much  more  frequent  among  the  poorer  than 
the  well-to-do  classes.  Mention  has  already  been  made  in  general  terms  of 
the  pathology  and  causation  of  the  disease  :  that  the  hip  may  be  taken  as  the  | 
joint  in  which  primary  tuberculosis  of  the  bones  forming  the  articulation  is 
most  frequent.    Indeed,  our  own  belief,  based  mainly  upon  examination  of 


Fig.  172. — Diagram  showing  at  a,  a  (in  ver- 
tical shading)  the  parts  most  commonly 
affected  in  Hip  Disease,  b  is  the  trochan- 
teric epiphysis.  The  lower  A  points  to  the 
'  calcar.'    (Altered  from  Barwell.) 


Fig.  173. —  There  is  a  large  sequestrum  in  the 
neck.  The  head,  which  is  still  cartilage- 
covered,  but  is  almost  detached,  is  propped 
up  by  a  quill.  Vascular  perforations  are 
seen  in  the  marginal  cartilage.  Removed 
post  mortctn. 


some  150  cases  of  excision  of  our  own,  is  that  in  true  chronic  morbus  coxa>, 
such  as  we  ordinarily  see,  and  also  in  the  acute  and  rapidly  destructive  cases, 
the  disease  begins  almost  invariably  in  the  bone.  In  older  patients  a  pnmar)' 
synovitis  is  more  frequent,  but  in  children  an  acute,  subacute,  or  chronic 
inflammation  of  the  upper  epiphysis  of  the  femur  or  its  neighbourhood  is  by 
far  the  most  common  condition.  In  some  cases  the  disease  begins  in  the 
neck  of  the  femur,  and  when  this  is  so  it  is  generally  the  under  surface  that 

1  For  a  more  detailed  account  of  Hip  Disease  in  Childhood  than  space  allows  here 
the  reader  is  referred  to  the  monograph  by  one  of  the  present  ssv\K^r^-  Hip  Dneasctn 
Childhood,  by  G.  A.  Wright  (Longmans  &  Co.  1887).  Also  to  a  work  by  Dr.  K.  w. 
Lovett  of  Boston,  1892. 
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is  attacked,  and  this  is  the  part  on  which  the  greatest  strain  comes  in  injuries 
applied  direct  to  the  trochanter,  and  also  the  part  least  abundantly  supplied 
with  vessels  (figs.  172  and  173). 

In  some  cases  the  disease  is  primarily  acetabular,  but  much  more  fre- 
quently the  initial  lesion  is  femoral,  though  rapid  destruction  of  the  acetabulum 
may  occur  secondarily.  In  one  hundred  cases  of  our  own  the  acetabulum 
was  necrosed  or  perforated  in  twenty-seven,  but  in  many  of  these  the  disease 
was  probably  primarily  femoral.  The  part  of  the  epiphysis  usually  first 
involved  is  the  immediate  neighbourhood  of  the  epiphysial  line.  The  occur- 
rence of  synovitis  of  the  hip  joint  is  not,  of  course,  denied  by  us,  but  we  believe 
that  two  entirely  different  classes  of  cases  come  under  observation  :  the  one  is 
a  simple  synovitis,  usually  traumatic,  a  lesion  that  occurs  in  the  healthy  and 
unhealthy  alike,  and  is  as  amenable  to  treatment  in  the  hip  as  elsewhere. 
The  other  class  is  one  composed  of  tuberculous  patients  ;  from  some  injury, 
or  even  slight  overstrain  only  of  the  part,  the  cancellous  tissue  of  the  bone 
has  its  normal  circulation  slightly  interfered  with  ;  inflammation  follows,  and 
inflammation  in  a  tuberculous  subject  is  only  too  prone  to  follow  the  usual 
course  of  a  tuberculous  lesion,  and  the  special  anatomical  features  of  the  hip 
joint  make  it  especially  liable  to  serious  and  progressive  disease.  Necrosis 
of  the  pelvis  or  femur  is  common  in  the  course  of  this  disease  ;  thus  in  our 
first  hundred  cases  of  excision  there  were  seventeen  instances  in  which 
sequestra  were  found,  either  in  or  detached  from  the  femur,  and  the  aceta- 
bulum contained  sequestra  in  twenty-two  cases. 

The  naked-eye  characters  of  a  typical  specimen  from  hip  disease  in  an  advanced  stage 
are  the  following  :  The  cartilage  is  all  gone  or  hanging  in  tags  or  worm-eaten  plates,  or 
it  may  be  merely  loosened  and  thinned  with  a  layer  of 
granulations  underlying  it  (fig.  174) ;  the  synovial  mem- 
brane is  red  and  vascular,  somewhat  thickened,  but  rarely 
to  anything  like  the  degi-ee  already  described  in  the  case 
of  the  knee  joint.    The  bone,  as  seen  in  section,  varies 
somewhat,  but  certain  characters  are  very  constant. 
Sometimes  the  whole  upper  epiphysis  is  detached  and 
forms  a  hard,  loose,  marble-like  sequestrum  ;  in  a  larger 
number  the  upper  epiphysis  is  destroyed  to  a  greater  or 
''•ss  extent :  sometimes  only  a  small  part  of  it  is  actually  ^ 
; one,  but  in  all  it  is  of  a  dull  yellowish-white  colour.    In     Fig.  i74.-There  is  disease  on 
lome  late  cases  the  colour  is  opaque,  and  the  bone  is  sides  of  the  epiphysial 

imtty-like,  with  or  without  obvious  rarefaction;  in  earlier  O"  the  under  surface  of 

tses  there  is  a  mottled  appearance,  patches  of  dark  red  pressbn  caused  b;°p£su're 
nypersemic  bone  alternating  with  dull  yellow  areas,  against  the  rim  of  the  aceta- 
;md  here  and  there  a  soft  patch  of  granulation  tissue.  ^I^'TA-  i^^^'*  was  patholo- 
Scquestra  may  be  present,  and  the  epiphysial  cartilage  ^as  been  madTthrough^Ihe 
may  be  little  altered,  perforated,  or  entirely  destroyed.  "PP^^""  end  of  the  femur. 

Occasionally  the  disease  spreads  far  down  the  shaft  ;  more  commonly 
the  bone  below  the  level  of  the  great  trochanter  is  congested,  with  more  or 
less  rarefaction,  but  no  extensive  disease.  Corresponding  lesions  are  found 
m  the  acetabulum,  which  is  often  rough  and  eroded,  and  its  walls  absorbed 
so  that  the  cavity  is  wider  and  shallower  than  in  health.  Occasionally  there 
IS  very  extensive  caries  or  necrosis  of  the  pelvis,  and,  indeed,  nearly  the 
whole  innommate  bone  may  be  diseased.    It  must  be  remembered  that  even 
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when  the  pelvis  is  perforated  there  is  a  thick  wall  of  dense  fibrous  material 
intervening  between  the  pelvic  organs  and  the  joint  cavity,  so  that,  altliough 
the  bone  is  bare  on  both  aspects,  and  much  of  it  requires  removal,  there  is  n 
danger  of  injury  to  the  viscera.  The  joint  itself  usually  contains  pus  and 
false  membrane,  with  broken-down  caseous  granulations  and  detritus.  The 
conditions  commonly  found  in  the  acetabulum  have  been  already  mentioned  ; 
it  should,  however,  be  stated  that  in  the  later  stages  of  the  disease  what  is 
called  'travelling  acetabulum'  may  be  produced  where  repair  to  some  extent 
is  going  on  ;  the  rim  of  the  acetabulum  is  destroyed  by  what  looks  like  a  son 
of  ploughing-up  process,  and  when  repair  begins  new  bone  is  formed  higher 
up  on  the  dorsum  of  the  ilium  to  form  a  socket  for  the  end  of  the  femur.  In 
some  instances  the  innominate  may  be  separated  into  its  component  bones, 
as  in  two  specimens  in  our  collection.    (See  fig.  175.) 

In  other  cases  suppuration  may  occur  within  the  pelvis,  either  as  a  result 
of  perforation  of  the  acetabulum  or  of  extension  of  inflammation  through  the 

thickness  of  the  bone,  or  of  pus,  as  it  not 
unfrequently  does,  tracking  over  the  brim 
of  the  pelvis  and  then  gravitating  down- 
ward. We  have  seen  several  cases  where 
pus  has  burrowed  up  the  sheath  of  the  psoas 
and  so  got  within  the  pelvic  cavity. 

The  remains  of  the  head  of  the  femur 
may  lie  in  the  little  altered  acetabulum,  or 
be  drawn  upward  upon  the  dorsum,  or  even 
project  through  the  acetabulum  into  the 
pelvis  ;  it  has  been  found  fixed  to  the  ace- 
tabulum, though  quite  detached  from  the 
femur,  or,  rarely,  firmly  impacted,  as  we 
have  seen  it.  The  amount  of  acetabular 
disease  depends,  apart  from  the  possibility 
of  the  origin  of  the  affection  there,  upon  the 
fact  that  when  once  the  joint  cavity  is  in- 
volved, a  large  surface — i.e.  the  whole  ace- 
tabulum— is  at  once  exposed  to  irritation, 
and  so  the  process  in  it  is  more  rapid  ;  it 
also  depends  upon  how  much  the  head  of 
the  femur  has  been  allowed  to  press  upon 
the  pelvis. 

It  is  very  rare  to  find  any  attempt  at  a 
new  formation  of  bone  while  the  disease  is  progressing,  while,  after  removal 
of  the  upper  end  of  the  femur,  new  bone  may  be  rapidly  formed  ;  in  this,  of 
course,  the  hip  resembles  other  joints.  The  rapid  formation  of  new  bone 
after  excision  is  a  strong  indication  for  that  operation,  in  that  it  shows  that 
nature  is  unable  to  begin  repair  until  the  disease  is  removed. 

The  etiology  and  pathology  of  morbus  coxa2,  then,  may  be  summed  up  as 
follows  : 

1.  Hip  disease  is  a  local  tuberculosis. 

2.  Any  slight  or  severe  injury,  over-use,  &c.,  or  the  onset  of  a  specific 
fever,  may  prove  an  exciting  cause. 


Fig.  175. — Shows  extensive  Acetabular 
disease.  The  ilium  is  completely  de- 
tached from  the  other  two  bones,  and 
is  largely  necrosed  ;  white  scale-like 
patches  of  new  bone  are  seen  on  the 
surface.    The  disease  was  acute. 


Hip  Disease,  with  'travelling  acetabulum.' 
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3.  Injury  in  a  healthy  child  may  produce  synovitis,  or  even  acute  inflam- 
mation of  bone  about  the  hip,  as  elsewhere,  but  this  does  not,  except  very 
rarely,  lead  to  chronic  hip  disease. 

4.  In  the  vast  majority  of  the  cases  of  morbus  coxae  the  disease  begins 
as  an  osteomyelitis  of  the  upper  epiphysis  of  the  femur,  or  of  the  immediate 
neighbourhood  of  the  epiphysial  line,  or  not  very  rarely  of  the  acetabular 
epiphysis. 

5.  This  particular  osteomyelitis  tends  to  destruction,  and  usually  runs  a 
chronic  course  with  caseation  of  the  inflammatory  material,  and  resolution 
can  rarely,  if  ever,  be  expected  when  the  disease  is  well  established. 

6.  The  occurrence  of  the  disease  in  childhood  is  explained  by  the  physio- 
logical and  anatomical  peculiarities  existing  before  puberty. 

Besides  the  common  chronic  hip  disease,  there  is  a  form  of  acute  hip 
disease  which  may  run  its  course  in  a  few  weeks,  or  even  days,  and  produce 
as  much  or  more  destruction  of  parts  than  months  or  years  have  done  in  the 
chronic  cases.  Instances  of  this  condition  are  not  very  rare  ;  every  hospital 
surgeon  sees  them  occasionally.  Some  of  these  cases  are  probably  pytemic, 
others  belong  to  the  class  of  '  acute  suppurative  arthritis  of  infants '  {7!ide 
p.  705)  ;  others,  again,  are  acute  traumatic  inflammation,  synovial  or  osteo- 
myelitic  ;  possibly  in  some  partial  separation  of  the  upper  epiphysis  may 
occur,  with  rapid  necrosis  ;  others,  again,  are  probably  cases  of  acute  peri- 
ostitis of  a  nature  similar  to  that  occurring  in  the  shaft  of  the  femur,  tibia,  &c. 
These  last  may  result  in  widespread  suppuration  and  necrosis  of  the  pelvis 
and  femur.  An  acutely  destructive  condition  may  come  on  in  the  course 
of  chronic  disease. 

Lastly,  acute  tuberculosis  sometimes  leads  to  rapid  suppuration. 

Symptoms.~\n  describing  the  symptoms  of  hip  disease  it  will  be  con- 
venient to  take  them  one  by  one,  and  discuss  the  views  and  explanations  of 
each  symptom  before  passing  on  to  the  next,  and  finally  to  group  them 
together  in  a  type  case. 

Pain.—V^^xi  is  a  prominent  feature  of  most  cases  of  hip  disease  from  the 
beginning  ;  at  least  until  complete  disorganisation  of  the  joint  and  displace- 
ment or  destruction  of  the  head  or  recovery. 

The  seat  and  degree  of  pain  are,  however,  alike  very  variable  Thus 

tw"wv.^      '^^^"f      'u'  the  back  or  front  of  the 

thigh,  the  knee  m  front  or  behind,  or  any  part  of  the  leg  or  foot.    It  may  be 
localised  or  diffused,  so  that  the  patient  strokes  the  whole  thigh  down  in 
ome  cases  when  asked  where  his  pain  is,  and  but  rarely  points^to  any  orle 
of  n^in  .T.tI'       .^.°"^>^tent  relation  to  be  made  out  between  the  seat 

inner  side  of  °i  "5  ^^^^^^^ly  the  front  and 

inner  side  of  the  knee  is  the  most  frequent  seat  of  pain.  Tenderness 
however,  ,s  often  rnuch  more  localised  to  the  position  of'^the  joint^ut  even 

tt::iTsX'^"  ^""r^  undoubtedly,  often  remittent ;  som'edmes 
^Uacls     w  T  '  intervenes,  even  without  treatment,  between  the 

attacks.  We  have  seen  cases  where  the  child  had  been  walking  about  with 
a  shortened,  distorted  limb,  but  had  never  had  any  pain  from  n^  o 

end  ;  and  others,  with  large  abscesses,  who  have  also  be^n  throm  h" 7f 
n-on.  pain  ;  while  the  agonising  pain  of  those  whTLve  to  enZ^  m 
starting'  ,s  only  too  familiar  to  all  who  have  been  residentsTn  hosp  tals  ^ 
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In  considering  the  question  of  pain,  it  is  well  to  bear  in  mind  the  number 
of  different  sources  of  nerve  supply  to  the  joint. 

It  is  not  practicable,  nor  very  important,  to  distinguish  by  a  knowledge 
of  the  nerve  distribution  the  exact  patch  of  synovial  membrane  or  ligament 
that  is  locally  inflamed  :  its  only  value,  if  it  were  possible,  would  be  from  a 
prognostic  point  of  view  ;  but  here  history,  duration,  and  other  symptoms 
are  more  trustworthy.  There  is,  however,  no  doubt  that  'night  pains'  give 
us  evidence  of  extension  of  the  disease  to  the  articular  surface. 

It  is,  then,  clear  that  pain  in  cases  of  hip  disease  is  variable  in  its  seat, 
or  rather  that  it  may  occur  in  a  great  many  different  places  ;  of  these, 
special  attention  has  always  been  paid  to  pain  in  the  knee,  and  several 
explanations  are  given  of  this  pain.  In  the  majority  of  cases  it  is  probably 
due  to  'transferred  sensation '  from  one  of  three  sources,  the  anterior  crural, 
the  sciatic,  or  the  obturator  nerves,  branches  of  which  are  distributed  to  the 
front  and  back  of  the  joint.  In  our  experience,  the  pain  in  the  knee  is  generally 
rather  vaguely  referred  to  the  front  of  the  knee,  the  child  passing  its  out- 
stretched hand  over  the  whole  of  the  front  of  the  joint.  The  pain  is  referred 
rather  to  the  distribution  of  the  anterior  crural  than  to  that  of  the  obturator. 

Pain  in  the  hip  is  not  usually  a  marked  sign  in  the  sense  of  there  being- 
any  constant  pain  ;  tenderness  on  pressure  over  the  front  or  back  of  the 
capsule,  and  pain  in  pressing  the  trochanter  inward  or  the  head  of  the  bone 
upward,  is,  of  course,  present  in  all  acute  cases,  and  in  a  large  proportion  of 
the  chronic  ones. 

Night  startings  or  pains  are  a  prominent  and  important  feature  in  acute 
and  subacute  cases  ;  they  may  be  altogether  absent  in  chronic  disease- 
except  where  acute  mischief  has  supervened  upon  chronic— and  they  may 
be  absent  throughout  the  whole  course  of  a  case.  When  they  do  occur, 
they  indicate  that  inflammation  has  extended  to  the  joint  surfaces  ;  and 
further,  that  our  means,  whatever  they  may  have  been,  of  treating  the  lesion 
have  been  inefficient  so  long  as  these  startings  continue.  Their  cause  is  too 
well  recognised  to  need  discussing.  The  rigid  muscles,  acting  under  the' 
influence  of  'joint  sense'  (Barwell),  contract  spasmodically  to  fix  and 
immobilise  the  joint  surfaces  ;  as  sleep  comes  on,  with  its  accompanying 
muscular  relaxation,  some  friction  or  pressure  of  the  tender  surfaces  together 
takes  place,  causes  acute  pain,  a  sudden  awakening  with  a  cry,  and  a  violent 
spasm  of  the  muscles  to  fix  the  joint  again.  This  may  be  repeated  many 
times  in  a  night,  and  is  a  strong  indication  for  treatment.  These  night 
pains  are  very  uncommon  after  excision  :  where  they  do  occur  they  mean 
that  disease  is  extending  in  the  pelvis,  and  probably  the  femur  is  not  kept 
sufficiently  far  away  from  the  acetabulum  to  prevent  pressure  upon  it ;  in 
such  cases,  then,  it  is  well  to  increase  the  extending  force,  though  in  some 
cases  too  great  extension  may  increase  pain.  Tenderness  or  pain  on 
pressure  has  been  already  alluded  to.  When  superficial  tenderness  really 
exists  the  fears  of  the  child,  if  he  has  already  been  ungently  handled  being 
taken'into  account,  it  means  that  suppuration  has  occurred  in  the  soft  pai  s 
and  is  becoming  superficial,  or,  in  very  acute  cases,  it  seems  that  rea  ly  a n 
the  parts  in  the  neighbourhood  of  the  joint  are  hyperresthetic  ;  it  is  certainl) 
the  case  that  in  no  joint  does  inflammation  extend  so  widely  among  the  son 
tissues  as  in  hip  disease. 
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When,  however,  no  pain  is  produced,  except  on  deep  pressure  applied 
over  the  head  of  the  bone,  it  is  probable  that  the  disease  is  limited  to  the 
bone,  and  has  not  yet  set  up  mischief  of  any  serious  nature  within  the  joint, 
or,  at  least,  that  any  such  change  is  a  very  chronic  one.  It  is  well  to  bear 
in  mind  that  pressure  on  an  inflamed  ligament  is  very  painful  indeed— a 
fact  easily  verified  in  chronic  synovitis  of  the  knee— and  it  is  possible  that 
the  pain  in  these  cases  may  be  due  to  extension  of  the  disease  to  the  capsule 
rather  than  to  the  inflammation  in  the  bone  itself 

Certain  movements  of  the  joint  are  more  painful  in  case  of  inflammation 
than  others,  and  it  is  true  that  a  patient  may  have  quite,  or  almost,  painless 
power  of  flexion  of  the  joint,  and  yet  be  quite  unable  to  bear  rotation  or 
abduction. 

Night  startings  may  exist  and  be  due  to  hip  disease  without  any 
recollection  of  pain  on  awakening  ;  but  Howard  Marsh  cautions  us  against 
mistaking  the  cries  of  nightmare  for  those  of  night  starting. 

It  is  well  to  remember  that  inflamed  inguinal  or  iliac  glands  may  cause 
pain  and  tenderness,  which  must  be  distinguished  from  that  of  the  joint  itself. 

Lameness.— Um^xng  or  lameness  is  the  symptom  usually  first  noticed  by 
the  parents  in  the  case  of  children  with  chronic  hip  disease.  Even  this, 
however,  may  be  preceded  by  a  feeling  of  tiredness  or  ill-defined  aching 
about  the  limb  after  exercise,  the  aching  passing  off  after  rest,  but  recurring 
again  after  less  and  less  exertion.  The  limping  may  be  quite  painless  at 
first,  and  differs  in  appearance  from  the  well-marked  'drop'  seen  in  later 
stages,  when  there  is  shortening  of  the  limb.  At  this  time  the  child  generally 
shows  a  tendency  to  rest  the  affected  leg,  and  throw  the  weight  upon  the 
sound  hmb  at  every  opportunity.  Later,  well-marked  lameness  comes  on 
and  IS  accompanied  by  pain.  It  is  at  this  time  that  the  mistakes  in  diagnosis' 
are  so  often  made  ;  the  obvious  symptoms  are  lameness  and  often  pain  in 
the  knee  or  thigh  ;  there  is  no  other  marked  sign,  and  the  condition  is  sup- 
posed to  be  disease  of  the  knee  or  '  weakness '  with  '  growing  pains,'  and  so 
on.  This  stage  requires  careful  and  exact  investigation  to  discover  it  and 
at  the  same  time  is  the  period  at  which  treatment  is  most  effectual  Later 
in  the  disease  lameness  is  due  either  to  actual  shortening,  or  to  tilting  of  the 
pelvis  to  take  the  strain  off  the  tender  limb,  or  to  flexion 

^^"'P^'''^""^  of  course,  only  perceptible 

where  the  mflammation  is  acute,  and  from  the  thickness  of  the  parts  cover 
ing  the  joint  is  not  readily  ascertained  ;  it  is  not,  therefore,  a  symptom  of 

S  hL  r  ''"^  "^"'■^  ^"P^^fi^-'^l  swelling  combined 

with  heat  indicates  the  presence  of  suppuration  outside  the  joint     In  some 

cases  of  acute  synovitis,  pure  and  simple,  a  local  rise  of  temperature  may 
be  made  out,  and  ,s  a  valuable  indication  of  acute  inflammation  of  the  sol 

fir.t^nH?j'*^r^r'"'",f-  symptoms.    In  the 

hrst  place,  local  swelling  over  the  front  and  back  of  the  joint-i  e  i  '  t 
external  to  the  femoral  vessels  or  pushing  them  forward   .iT"    .  k  i""  ] 
the  trochanter,  obliterating  the  normal  hJlow-intres 'eff^s^^ 
WU^a  oT^'erh'';''  ^  recent  history  of  injury,  sugges^a^t^^^s  novi 
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Swellinii"  of  the  great  trochanter  indicates  suppuration,  or  rather  caseation 
within  the  joint,  and  when  well  m  irked  we  believe  may  be  relied  upon  as 
pathognomonic  of  it  ;  it  is  true  that  this  thickening  may  disappear  undo 
treatment,  but  none  the  less  has  there  been  puriform  material  there  which 
has  been  absorbed  as  far  as  its  fluid  portion  goes,  and  if  once  that  thickening 
has  occurred  we  do  not  think  any  case  is  free  from  danger  of  relapse.  This 
thickening  results  from  extension  of  the  disease  from  the  interior  of  the  bone 
to  the  surface. 

Periarticular  or  '  adjacent '  abscess  certainly  does  occur,  but  not  so 
commonly,  we  think,  as  some  writers  describe.  Swelling  of  the  inguinal 
glands  is  considered  by  Mr.  Barwell  to  indicate  osteitis.  We  would  go  even 
further,  and  say  that  when  considerable  it  often  indicates  disease  of  the 
pelvis  rather  than  of  the  femur.  It  is  common  to  find  some  enlargement  of 
inguinal  glands  in  tuberculous  children,  but  we  think  they  seldom  suppurate 
unless  the  pelvis  is  diseased.  The  condition  of  the  ihac  glands  will  be 
noticed  again. 

Muscular  Spasm.— ^^2,%^  of  the  muscles  around  the  hip  is,  as  in  the 
case  of  other  joints,  an  almost  universal  condition— quite  universal,  if  we 
except  those  cases  of  osteomyelitis  where  the  inflammation  is  as  yet  limited 
to  the  bone,  and  the  few  cases  where  the  joint  is  slowly  and  painlessly  dis- 
organised— cases  already  alluded  to  under  the  section  on  '  Pain.' 

The  spasm  is  due,  as  is  well  known,  to  two  causes  :  reflex  spasm  from 
irritation  of  the  terminal  nerve  filaments  supplying  the  articulation,  the 
stimulus  being  reflected  in  accordance  with  Hilton's  laws  to  the  muscles 
moving  that  joint— Barwell's  'joint  sense' ;  and  secondly,  a  voluntary  con- 
traction of  the  muscles  to  prevent  movement  of  the  painful  surfaces  the  ■ 

one  upon  the  other. 

It  is  well  known  to  what  the  particular  position  of  the  joint  m  disease  is  • 
due  ;  flexion  and  abduction,  as  long  as  it  remains  a  closed  cavity,  is  the 
position  of  least  tension,  and  therefore  of  least  pain  ;  the  aggregate  mass  of 
flexors,  too,  is  stronger  than  the  extensors  here  as  elsewhere,  so  that  flexion 
is  the  position  of  rest. 

The  rigidity  of  the  spasm  is  very  great  indeed,  so  much  so  that  in  many 
cases,  without  painful  manipulation,  it  is  impossible  to  say  from  mere 
physical  examination  that  the  joint  is  not  ankylosed.  In  most  cases,  how- 
ever, there  is  a  certain  limited  range  of  movement  allowed  through,  perhaps, 
io°  in  the  middle  of  flexion,  and  in  many  cases  a  considerably  larger  range, 
while  in  some  it  is  only  in  extreme  flexion  and  extension  that  spasm  exists. 

Nocturnal  spasm  has  already  been  alluded  to  under  the  section  on 
'  Pain ' 

Fixation  or  Rigidity.— F\^2ii\on  of  the  joint,  apart  from  muscular  spasm, 
may  depend  upon  any  one  of  three  causes,  but  can  only  exist  in  the  secona 
or  third  stage  of  the  disease,  or  as  a  resuh  of  quiescent  or  cured  disease. 
The  causes  are  adhesions  within  or  around  the  joint,  matting  together  oi 
muscles  so  that  their  power  is  lost,  or  bony  ankylosis.  Chloroform  at  once 
reveals  the  nature  of  the  rigidity,  whether  it  is  due  to  mere  muscle  spasm 
when,  of  course,  it  will  disappear  ;  or  to  adhesion  or  permanent  muscu  a 
contracture,  when  it  can  generally  be  sufi-iciently  overcome  to  show  tliai 
there  is  no  bony  union  of  the  parts. 
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Grating  or  Crepitation. —  Grating  felt  on  movement  of  the  hip  joint  can 
be  produced  by  one  cause  only,  the  presence  of  exposed  bone.  This  may  be 
due  either  to  erosion  of  cartilage  allowing  the  bare  head  of  the  femur  to  grate 
against  bare  acetabulum,  or  to  sequestra  grating  against  one  another,  or  to 
the  upper  end  of  the  femur  rubbing  against  its  own  bare  and  detached  head. 
It  is,  therefore,  where  it  can  be  felt,  an  absolute  and  pathognomonic  indica- 
tion of  the  presence  of  dead  or  carious  bone.  But  it  must  be  remembered 
that  it  can  usually  only  be  obtained  under  an  antesthetic,  when  free  move- 
ment without  pain  can  be  procured. 

Abscess. — The  vast  majority  of  cases  of  hip  disease,  unless  seen  in  the 
early  stage  and  adequately  treated,  go  on  to  suppuration.  A  certain  number 
of  cases  get  well  by  the  process  of  removal  of  the  inflamed  end  of  the  bone 
without  suppuration — a  caries  sicca  ;  but  the  greater  number  by  far  go  on  to 
the  formation  of  pus.  Yet  of  this  number  by  no  means  all  develop  abscesses 
which  open  and  discharge  externally.  Suppuration  within  the  cavity  of  the 
joint  takes  place  and  even  bursts  the  capsule,  and  yet,  by  absorption  of  the 
fluid  and  removal  more  slowly  of  the  solid  elements,  the  swelling  caused  by 
the  abscess  may  disappear  and  the  case  recover.  Still,  we  are  convinced 
that  nearly  every  case  of  chronic  disease  of  the  hip,  if  not  cured  in  an  early 
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Fig.  i76.-Showing  the  extreme  Lordosis  produced  by  partial  correction  of  the  deformity 
in  a  case  where  rectangular  flexion  existed. 

Stage,  would  be  found,  if  the  joint  were  examined,  to  contain  pus  or  puriform 
liquid  at  a  certain  period  of  its  course. 

When  the  joint  cavity  suppurates  the  pus  may  take  very  various  courses 
after  it  has  burst  from  the  joint,  but  usually  it  issues  at  the  posterior  part 
sometimes  on  the  inner,  sometimes  on  the  outer  side.  It  may  then  pass 
forward  beneath  the  rectus  femoris  and  point  at  the  anterior  border  of  the 
tensor  vaginae  femoris  ;  it  may  travel  down  the  thigh  and  point  at  a  lower 
part  of  the  edge  of  this  muscle  ;  it  may  gravitate  backward  and  open  at  the 
upper  or  posterior  border  of  the  great  trochanter,  or,  farther  still,  at  the 

ower  border  of  the  gluteus  maximus  ;  it  may  reach  to  the  perina^um  extend 
along  the  adductor  tendons,  and  come  to  the  surface  at  the  inner  sid^  of  the 

high  ;  or,  again,  ,t  may  pierce  the  skin  just  at  the  inner  angle  of  the  fold  of 
the  groin  between  the  scrotum  or  labium  and  the  thigh.    It  may  travel  ,m 
the  sheath  of  the  psoas  and  point  above  Poupart's  iLment  or  travelling 
over  the  bnm  of  the  pelvis,  may  then  gravitate  d^ownwarl  and  burstlt 
rectum  or  the  isch.o-rectal  fossa,  or  escape  through  the  sciatic  notch  We 
have  records  of  two  cases  where  pus  was  discharged  through  the  rectum  and 
we  are  mclmed  to  think  it  is  commoner  than  is  suooosed         twT'  I 
appearance  of  abscesses  about  the  joint  is  so:;.etimeTto  be  ^3'^ 
for.    A  bad  result  does  not  necessarily  follow,  and  some  casls  are  ^obabjy 
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glandular  abscesses  not  directly  connected  with  the  joint ;  in  other  instances 
fecal  matter  has  been  discharged  into  the  joint. 

Abscesses  in  the  neighbourhood  of  the  hip  not  due  to  disease  of  that  joint 
must  be  carefully  distinguished  from  those  which  either  directly  communicate- 
with  the  joint  cavity  or  result  from  the  breaking  down  of  tuberculous  matter 
in  the  walls  of  the  articulation. 

From  the  cases  we  have  watched  we  think  the  conclusion  may  be  drawn 
that  when  an  abscess  points  on  the  front  of  the  limb,  above  a  line  drawn 
through  the  upper  border  of  the  great  trochanter,  there  is  disease  of  the 
pelvis,  and  this  is  the  more  certain  the  higher  and  the  more  internal  the 
opening.  Abscess  pointing  between  the  scrotum  and  labium  and  the  thigh  we 
always  look  upon  as  of  serious  import,  indicating  pelvic  caries.  The  peculiar 
conical  projection  to  be  felt  on  pressure  above  Poupart's  ligament,  as  pointed 
out  by  Barwell,  is  rather  due,  in  our  opinion,  to  enlargement  of  the  iliac  glands 
than  to  periosteal  pelvic  thickening  in  many  cases ;  like  thickening  to  be  felt 
by  rectal  examination  at  the  site  of  the  acetabulum  on  the  inner  wall  of  the 
pelvis,  it  is  to  be  looked  upon  as  a  grave  sign  and  one  pointing  to  marked 
pelvic  disease,  and,  as  already  stated,  suppuration  of  glands  is  also  suggestive 
of  acetabular  disease. 

Wasting  of  Limb. — Muscular  wasting  of  the  affected  limb  is  an  early 
and  prominent  condition  in  hip  disease — so  early  and  so  rapid  that  it  is,  and 
with  good  reason,  ascribed  to  the  result  of  trophic  nerve  changes  rather  than 
to  mere  disuse.  The  limb  in  later  stages  assumes  a  peculiar  bulbous  look, 
the  thigh  and  leg  are  small,  thin,  and  weak,  while  the  hip  itself  is  rounded, 
swollen,  and  distended  as  compared  with  the  opposite  side,  and  coldness 
and  venous  congestion  are  commonly  present,  often  with  oedema  of  the  foot 
from  venous  or  lymphatic  obstruction.  The  bone,  too,  undergoes  a  great 
amount  of  atrophy,  the  denser  layer  is  thinned,  and  the  spaces  of  the  cancel- 
lous tissue  enlarged,  so  that  the  bone  becomes  diminished  both  in  diameter 
and  in  strength.  Such  is  the  condition  which  has  in  several  cases  led  to 
fracture  of  the  bone  in  attempts  at  thrusting  the  upper  extremity  out  of 
the  wound  in  the  operation  of  excision,  and  this  is  a  fact  to  be  remembered 
in  the  forcible  straightening  of  the  hmb. 

Arrest  of  growth  under  such  circumstances  is  to  be  expected,  and  does 
occur,  but  to  a  much  less  extent  than  would  be  imagined,  as  will  be  seen  m 
the  section  on  '  Results  of  Excision.' 

Oiitlifie  of  Region  of  Hip.—Tvfo  points  are  always  described  in  con- 
nection with  disease  of  the  hip  as  being  characteristic  of  it— loss  of  the 
fold  of  the  groin,  and  flattening  and  widening  of  the  buttock  with  lowering 
and  partial  obliteration  of  its  fold.  These  conditions  are  worth  noting, 
although  they  are  not  always  present,  nor  always  characteristic  of  hip  disease 
when  they  are  present.  The  fold  of  the  groin  is  most  completely  obliterated 
when  the  limb  is  abducted  and  rotated  out,  especially  if  there  is  also  swelling 
of  the  front  of  the  joint  or  glandular  enlargement.  On  the  other  hand,  die 
fold  is  exaggerated  in  adduction  and  rotation  inwards ;  in  this  position  in  girls 
the  labium  will  be  compressed,  flattened,  and  partially  or  entirely  li'^den. 

The  rima  natium  is  inclined  upwards  and  towards  the  diseased  side, 
which  is  simply  the  appearance  produced  by  lowering  of  the  buttock  in  the 
second  stage  ;  in  the  third  it  of  course  takes  the  opposite  direction. 
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Dislocation  and  Slioriening. — The  older  writers  on  hip  disease  spoke 
of  dislocation  as  one  of  the  common  results  of  the  destruction  of  the  joint. 
Probably  they  were  misled,  in  the  absence  of  actual  dissection,  by  the 
shortening,  adduction,  and  inversion  of  the  limb  which  occur  in  the  third  stage. 

As  a  matter  of  fact,  it  is  probable  that  without  injury  true  dislocation 
of  the  head  of  the  femur  out  of  the  acetabulum  rarely  occurs.  Several 
conditions  may  exist  and  give  rise  to  the  appearance  of  dislocation,  the 
most  common  being  destruction  of  the  head  of  the  femur  ;  the  truncated 
upper  end  of  the  bone  is  then  drawn  upwards  by  the  muscles  attached  to 
the  trochanters,  so  that  the  upper  border  of  the  great  trochanter  rises  above 
Ntflaton's  line  ;  here,  as  the  head  of  the  bone  no  longer  exists,  true  disloca- 
tion can  hardly  be  said  to  have  occurred.    Occasionally,  however,  true  dis- 


Fig.  T77.— Shows  the  position  assumed  in 
the  second  stage  of  Hip  Disease.  Flexion, 
abduction,  rotation  outwards,  apparent 
lengthening.    Right  hip  disease. 


Fig.  178.— A  side  view  of  fig.  i 
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location  of  the  head  of  the  femur  on  to  the  dorsum  does  occur_we  have  met 
Nnth  several  instances  of  it.  ^ 

Apparently  lengthening  of  the  limb  is  due  to  a  lowering  and  throwing  for 
ward  of  the  pelvis  on  the  affected  side  ;  apparent  shortening,  on  TCVZr 
und  to  the  pelvis  bemg  raised  and  thrown  behind  the  sound  side     O  to 
1    k",  T  apparently  lengthened  limb  is  flexed 

d  abducted,  the  apparently  shortened  limb  is  flexed  and  adduc  ed  'he 
;vo  cond,t,ons  being  usually,  but  not  always,  associated  with  rota  'out 
ward  and  inward  respectively.  ^"liv^ji  uui 

St  Jef  ih!  V '"^^  classification  of  the  course  of  the  disease  into  three 
stages,  the  position  assumed  successively  by  the  limb  will  be-in  the  first 
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stage,  flexion  l(j  a  variable  degree,  with  or  without  slight  abduction,  and 
possibly  rotation  outward ;  in  the  second  stage,  flexion,  usually  well  marked, 
with  abduction  usually,  and  rotation  outward,  producing  apparent  lengthen- 
ing— sometimes,  however,  there  is  adduction,  and  sometimes  mere  flexion, 
with  no  rotation,  or  with  rotation  inward  ;  in  the  third  stage  there  is  always 
flexion,  and  most  commonly  adduction  and  rotation  inward,  with  apparent 
or  real  shortening,  but  there  may  be  abduction  and  rotation  outward.  Thus 
position,  though  a  valuable,  is  not  an  absolute  guide,  and  requires  to  be 
checked  by  the  other  symptoms  present. 

Diagnosis. — The  diagnosis  of  disease  of  the  hip  is  as  difficult  in  some' 
cases  as  it  is  easy  in  others.  In  well-marked  cases  where  the  disease  is 
advanced  it  usually  is  quite  readily  diagnosed,  while,  on  the  other  hand,  few 
diseases  are  so  closely  simulated  by  a  large  number  of  other  affections  as 
disease  of  the  hip,  and  the  variety  of  symptoms  that  it  presents  is  in  itself  a 
fruitful  source  of  mistake.  It  will,  perhaps,  most  conduce  to  a  clear  under- 
standing of  the  subject  if  we  first  tabulate  the  diseases  for  which  hip  disease 
is  most  likely  to  be  mistaken. 

1.  Acute  rheumatism. 

2.  Bursitis  of  the  psoas  or  one  of  the  gluteal  burss. 

3.  Ostitis  or  periostitis  of  the  great  trochanter. 

4.  Periostitis  of  the  upper  end  of  the  femur. 

5.  Sacro-iliac  disease. 

6.  Psoas  abscess. 

7.  Iliac  abscess. 

8.  Gluteal  abscess,  traumatic,  or  spinal. 

g.  Abscess  connected  with  disease  of  the  pelvis. 

10.  Appendicular  abscess,  suppuration  around  the  sigmoid  flexure  of  the 
colon,  pelvic  glandular  abscess,  or  chronic  adenitis,  or  possibly  renal  disease. 

II..  Superficial  abscess,  glandular  or  other,  and  deep  abscess  arpund  the 
joint. 

12.  Infantile  paralysis. 

13.  Syphilitic  synovitis  or  telostitis. 

14.  Hysteria. 

15.  '  Congenital  dislocation  '  of  the  hip,  or  other  congenital  conditions. 

16.  Rickets,  including  coxa  vara. 

17.  Disease  of  the  knee. 

18.  Fracture  of  the  neck  of  the  femur,  separation  of  the  upper  epiphysis 
or  dislocation. 

ig.  Acute  synovitis. 

Of  these  diseases  only  a  few  of  the  more  important  need  be  selected 
here  Inflammation  of  the  gluteal  bursas,  of  which  that  between  the  gluteus 
maximus  and  the  great  trochanter  is  the  most  commonly  affected,  may 
simulate  hip  disease.  In  this  case  a  large  gluteal  abscess  may  be  mistaken 
for  abscess  connected  with  the  joint,  or  if  the  abscess  has  burst  the  long 
track  left  may  lead  upwards,  and  be  indistinguishable  from  one  com- 
municating with  the  joint ;  the  absence  of  shortening,  of  adduction,  or  ot 
grating  on  movement  of  the  joint,  which  will  also  move  freely  through  a 
certain  range,  absence  of  pain  on  movement,  and  of  fulness  m  front  of  and 
behind  the  joint,  are  the  diagnostic  points. 
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Disease  of  the  great  trochanter  is  more  difficult  to  distinguish,  and  it  must 
1  be  remembered  that  inflammation  may  extend  from  the  shaft  to  the  joint ;  but 
i]  although  in  trochanteric  disease  sinuses  may  exist  in  the  same  positions  as 
o  those  m  which  they  are  found  in  morbus  coxae,  the  smoothness  and  freedom 
rc  from  grating,  as  well  as  the  wide  range  of  mobility  of  the  joint,  will  serve  to 
)g  distmguish  between  the  two ;  other  abscesses  in  the  neighbourhood  of  the 
ni  jomt  are  recognised  by  their  history,  which  is  usually  too  short  for  chronic 
q  hip  disease,  and  not  acute  enough  or  sufficiently  severe  for  acute  joint  in- 
fii  flammation.  They  are  also  recognisable  by  the  freedom  and  smoothness  of 
9  the  movements  of  the  joint  through  a  certain  range,  even  though  that  ranee 
.i^  may  be  a  limited  one.  Absence  of  pain  and  tenderness  in  some  part  of  the 
n  joint  circumference  will  be  contributory  evidence. 

Infantile  paralysis  simulates  hip  disease  in  the  lameness  to  which  it 
gives  rise,  but  is  distinguished  from  it  by  the  absence  of  pain  and  swelling 
and  especially  by  freedom  of  mobility,  and  by  an  amount  of  wasting  and 
oldness  of  the  limb  disproportionate  to  the  other  symptoms,  as  well  as  by 
.he  history  of  the  disease  ;  it  is,  however,  worth  noting  that  in  the  '  British 
A  edica^  Journal'  for  1877  Mr.  Savory  records  a  case  of  acute  hip  diseas  n 
.1  leg  affected  by  mfantile  paralysis. 

Syphilitic  disease  is  distinguished  by  other  evidences  of  syphilis,  by  the 
.light  tendency  there  is  to  suppuration,  and  by  its  amenability  to  mercu Hal 

''-'^  '-''-^  ^^-"^^  - 

Sacro-iliac  disease  and  psoas  abscess  may  both  simulate  hip  disease  in 
regard  to  the  position  in  which  they  give  rise  to  pain,  and  as  to  flexh^n  of  th" 
lomt ;  It  IS,  however,  only  necessary  to  examine  the  spine  and  sacro  il  ac 
articulations  to  find  in  most  cases  symptoms  incompatible  w  th  disease  o  he 
h.p  alone,  while  m  simple  psoitis  flexion  and  inward  rotation  are  free 

It  must  be  remembered,  at  the  same  time  th^t         u  •  ,  • 

,.oas  sheath,  resulting  from'  either  of^he^ris'els   ,  llyXV:'^^: 

0,  nt,  and  so  a  secondary  hip  disease  may  be  develooed  ;!  .  ^ 
believe,  very  rare  for  psoas  abscess  to  do  so  and  a  t^nn;!  1  T 
had  one  opportunity  of  verifying  the  fac^  Z't  T.^  ^  '''^  ''^^^  ""'^ 
instances  believed  su'ch  tobe  the'd  Sp  ntl  a"^^^^^^^^^  — i 
course,  co-exist  independently  of  each  other,  and  his  "notTarf  i?  i  °' 
t;mes  impossible  to  be  sure  that  disease  of  the  hip  does  It  .  "  .  I 

1.  ac  or  psoas  abscess  has  burrowed  down  and  surround.  T.  w      ""^"'^  ^" 
^Kles;  the  symptoms  are  then  often  idenf^  .1      T  ,      .^'P  °" 

he  spinal  or  iliL  disease  can  ctar  u^^^ 

^lobility  of  the  joint  through  a  certain  rani  in  .'il  I  '"''^"""^  ^'^^ 

lisease.    Recta/ examination  enabS  us  to 'c^^  Ung "'r^^^^  T'"'." 
^nd  spinal  gluteal  abscess,  since  in  the  Lter  th^.K  ^'P  ^''"^'^ 

extend  upwards  over  the  brim  of  the  pelvis 

Abscess  connected  with  the  ccecum  or  sicrmoiH  fl« 
-taken  for  hip  disease.    Such  cases  ^To  ely  r  3^^^^^^^^ 
'ther  causes,  with  the  addition  of  symptoms  ind?.^  abscesses  from 

-roximity  to  the  large  bowel.i         "y'^P^oms  indicating  connection  with  or 

'  Vide  paper  'On  Some  Forms  of  Abdominil  AKc. 

V  Wright,  in  Arc;,  of  P.,iairics.  J^^^s^L^^^T  '^ 
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Congenital  atrophy  of  the  femur  is  not  likely  to  be  mistaken  for  recent 
disease,  but  may,  perhaps,  be  a  result  of  intra-uterine  affection  of  the 
joint. 

One  of  the  commoner  sources  of  error  is  enlargement  of  the  iliac  or  of 
the  inguinal  glands ;  pain,  lameness,  flexion,  and  some  rigidity  of  the  joint 
are  found  ;  on  examination  by  deep  pressure  above  Poupart's  ligament  the 
enlarged  glands  may  be  felt,  and  palpation  is  painful  ;  careful  search,  how- 
ever, will  show  rigidity  only  in  extension  or  slightly  in  abduction  as  well, 
while  flexion,  abduction,  and  rotation  are  free  ;  there  is  no  trochanteric 
thickening  and  no  evidence  of  effusion  into  the  joint.  It  must  be  remembered 
that  the  glandular  enlargement  may  be  due  to  hip  disease  itself 

It  is  always  well  to  use  the  'method  of  exclusion'  in  doubtful  cases,  and 
to  bear  in  mind  that  there  is  no  one  symptom  pathognomonic  of  hip  disease, 
but  that,  as  in  other  morbid  conditions,  several  factors  have  to  be  taken  into 
account  in  forming  a  diagnosis.  Frec^  smooth^  painless  mobility  is  perhaps 
the  most  satisfactory  evidetice  of  the  absence  of  hip  disease. 

To  sum  up  the  diagnostic  points  of  hip  disease.  A  patient  who  is  a  child, 
who  walks  lame,  especially  after  a  little  exercise,  who  has  thickening  of  the 
trochanter,  some  tenderness  on  pressure  over  the  hip  joint,  and  pain,  together 
with  slight  flexion  and  some  immobiUty  of  the  joint,  without  evidence  of 
spinal  or  sacro-iliac  disease  or  pain  in  any  part  higher  than  the  hip,  and  in 
whom  pain  is  increased  by  abduction  or  rotation  inwards,  has  got  disease  of 
the  hip.  We  would  here  lay  stress  upon  the  fact  that  there  is  not  the  smallest 
necessity  for  hurting  a  child  in  an  examination  for  hip  disease.  It  is  true 
that  pressure  upon  the  trochanter  or  heel,  what  is  expressively  called  by 
American  surgeons  '  crowding  the  joint  surfaces  together,'  gives  rise  to  pain 
in  disease  of  the  joint,  but  it  is  neither  a  necessary  nor  a  pathognomonic 
sign.  Night  starting  is  a  valuable,  but  not  a  constant  nor  always  trustworthy 
symptom.  Later  in  the  disease  the  problem  is  usually  easily  solved,  but 
not  always,  for,  as  indicated  above,  disease  of  the  trochanter  or  abscess 
around  the  joint,  as  well  as  bursitis,  may  resemble  hip  disease  very  closely ; 
in  such  cases  the  position  and  swelling  of  hip  disease,  as  well  as  its  rigidity, 
are  very  closely  simulated,  and  we  must  rely  on  other  points.  Such  condi- 
tions can,  however,  only  be  mistaken  for  the  later  stages  of  the  disease,  in 
which  there  will  be  shortening  of  the  Umb,  raising  of  the  trochanter,  and 
probably  grating  in  the  joint  if  examination  is  made  under  chloroform.  It 
is  only  occasionally  that  we  see  a  child  in  quite  the  first  stage  before  the 
mischief  has  reached  the  surface  of  the  bone;  in  such  case  pain,  lame- 
ness, slight  flexion,  and  slight  rigidity  are  the  principal  signs.  Usually  the 
patient  is  brought  in  the  early  second  stage,  when  trochanteric  blurring  is 

found.  .     .  , 

Believing,  as  we  do,  that  chronic  hip  disease  in  children  begins  invariably, 
or  nearly  so,  as  an  osteomyelitis,  we  cannot  follow  Harwell's  distinctions  in 
the  diagnosis  of  this  condition  from  synovitis ;  but  see  p.  727.  We  do, 
however,  think  that  acute  synovitis  can  be  distinguished  from  the  early 
stages  of  true  hip  disease  by  the  greater  pain  on  movement  of  the  joint,  with 
absence  of  trochanteric  thickening,  and  under  chloroform  free  and  perfect 
mobility  ;  there  may  be  also  swelling  in  front  of  the  joint,  but  this  depends 
upon  the  amount  of  the  eff-usion.    In  simple  traumatic  synovitis  the  misclnet 
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immediately  follows  the  injury,  while  in  the  bone  lesion  there  is  usually  an 
interval  of  two  or  three  weeks,  or  often  months,  between  the  accident  and 
the  onset  of  symptoms  ;  thus  the  child  falls,  cries  for  a  few  minutes,  but  is 
then  well  again,  and  in  a  month's  time  begins  to  limp.  This  evidence  of  the 
history  is  most  important.  Careful  inquiry  should  always  be  made  in  every 
case  for  any  previous  trouble  about  the  hip,  since  the  acute  symptoms  may 
be  grafted  upon  old  latent  disease.  We  have  seen  a  case  in  which  recovery 
from  hip  disease  was  nearly  complete,  when  the  parents  took  the  child  to  a 
quack  who  forcibly  moved  the  joint ;  several  weeks  elapsed  before  the 
effect  of  this  violence  was  seen  in  a  recrudescence  of  the  disease. 

Acute  osteomyelitis  is  readily  diagnosed  ;  great  constitutional  disturbance, 
fever  and  prostration,  great  pain,  amounting  to  agony  on  the  least  movement, 
helplessness  oj  the  limb,  rapid  and  extensive  swelling,  with  venous  turgidity, 
make  the  diagnosis  easy. 

Prof  Howard  Marsh  gives  us  most  useful  information  on  the  diagnosis 
of  hip  disease.  Thus,  he  points  out  that,  though  flexion  may  be  free  in 
some  cases,  the  flexed  limb  is  carried  into  abduction,  and  not  straight  up 
towards  the  abdomen  ;  again,  flexion  may  be  limited  in  cases  of  gluteal,  or 
extension  in  cases  of  psoas  abscess,  but  in  hip  disease  both  are  limited  in 
their  more  extreme  degrees,  even  if  free  in  part  of  the  range  of  mobility 
His  caution  as  to  the  dangers  of  frightening  the  muscles  into  spasm  is  also 
well  worth  remembering.  In  examining  children  it  is  always  wise  to 
manipulate  the  sound  limb  first,  as  this  gives  the  child  confidence  that  he  is 
not  going  to  be  hurt,  and  he  is  less  likely  to  voluntarily  hold  the  joint  stiff. 
Rectal  examination  for  thickening  of  the  inner  wall  of  the  acetabulum  we 
have  found  to  be  of  great  value  in  doubtful  cases,  and  it  certainly  should 
be  employed  if  there  is  any  suspicion  of  primary  acetabular  disease  ;  under 
such  circumstances  it  may  be  the  only  way  to  clear  up  the  doubt  An 
excellent  account  of  it  is  given  in  Dhourdin's  work,  '  De  la  Coxalsie 
Cotyloidienne.'  ° 

In  examining  a  child  for  suspected  hip  disease  in  an  early  stage  the 
course  of  procedure  should  be  as  follows.  First,  the  child's  confidence  should 
be  gamed,  so  that  ,t  will  not  be  afraid  ;  next,  all  clothing  should  be  removed 
and  a  blanket  wrapped  round  the  patient,  who  should  be  allowed  to  walk  to 

fh^  h  ih'  '''''f  r  TJ"  u  ^''^  ^  ^'"g-  position  of  the  limb  and 

he  child's  gait  should  be  carefully  watched.    Then,  with  the  child  lymg 
straight  and  flat  upon  its  back,  any  abduction  of  the  limb  should  be  looked 
for,  an  imaginary  test  line  passing  downwards  from  the  middle  of  the 
ternum  through  the  umbilicus  and  pubes  being  taken  as  the  guide  The 

compared.     Ihe  next  point  is  to  notice  whether  the  affprt^ri  i;^k  • 
down  flat  upon  the  table-i.e.  whether  the  thigh^^Lt  f  flexed  ^r 
back  arched  lorclosis)-also  whether  there  is  any  wasting  of  the  imb 
Ihe  surgeon  should  then  take  the  sound  limb  g-entlv  in  ^\.XTa      a  T^' 
flex  it,  looking  for  any  movement  of  the  pe  v  s    as  soon  .   ,1^^^^^^  ^""^ 
flexion  has  been  ascertained  the  affected'limb  ;h^ir  e  .   ;  g  t ty^rT-  ed 
and  Its  range  of  mobility  compared  with  that  of  tl.^  .       \    a  f 
being  kept  on  the  anterior  superior  sp  ne  o  the  Uil  to  l^^^^  'f^'^ 
of  the  pelvis.    Should  there  b^  any  lo^rdosis  ZltZ^,  flexion^T^hl' llfp^ 
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this  will  disappear  as  the  limb  is  raised  and  be  increased  by  extending  the 
leg.  The  finger,  or  better  the  thumb,  should  then  be  gently  pressed  into 
each  iliac  fossa  to  feci  for  swelling  llicrc,  due  to  enlarged  glands  or  tin 
presence  of  an  abscess  ;  fulness  below  I'ouparl's  ligament  should  also  be 
looked  for.  If  no  restriction  of  movement  has  been  found,  abduction, 
adduction,  and  rotation  should  be  tested  and  the  two  sides  compared. 

The  child  should  next  turn  over  and  lie  on  its  face — it  is  generally  better 
to  allow  it  to  turn  in  its  own  way  ;  the  shape  of  the  buttock,  the  thickness 
of  the  trochanters,  the  gluteal  fold,  and  rima  natium  are  now  inspected  and 
the  range  of  extension  further  investigated.  The  spine  and  sacro-iliac  joints 
should  be  examined  at  this  stage,  swelling  of  the  knee  joint  and  thickening 
of  the  shaft  of  the  femur  having  been  previously  searched  for.  If  there  is 
still  a  doubt,  a  finger  should  be  passed  into  the  rectum,  and  the  inner  wall 
of  the  pelvis  examined  for  thickening,  or  abscess,  or  enlarged  glands  ;  for 
this  proceeding  it  is  often  necessary  to  give  an  anaesthetic.  Where  disease 
begins  in  the  acetabulum,  but  has  not  yet  reached  the  cavity  of  the  joint,  pain 
and  shght  lameness  may  be  the  only  obvious  symptoms.  Mobility  of  the 
joint  may  be  almost  perfect.  In  such  cases  the  presence  of  thickening  felt 
per  rectum  as  well  as  by  deep  pressure  in  the  iliac  fossa  is  all-important  as  a 
means  of  diagnosis. 

No  one  symptom  alone  is  sufficient  for  a  diagnosis  in  early  stages,  but 
limitation  of  movement  to  some  extent,  and  trochanteric  thickening,  are 
perhaps  the  two  most  valuable  signs  of  joint  disease. 

We  would  here  deprecate  the  use  of  any  of  the  means  of  diagnosis  which 
necessitate  giving  pain  to  the  patient.  The  presence  of  disease  is 
recognisable  by  the  painless  mode  of  examination  in  all  cases  where  it  can 
be  made  out  at  all.  In  all  cases  examination  for  hip  disease  should  be 
made  with  the  child  completely  stripped,  and  lying  on  ^.  flat  hard  couch 
or  table. 

Prognosis— r^'i  regards  the  prognosis  and  the  results  of  affections  of  the 
hip  joint  when  treated  by  means  other  than  operation,  it  is  necessary  to  dis- 
tinguish clearly  between  the  two  morbid  conditions  of  acute  synovitis  and 
osteomyelitis,  acute  or  chronic  :  the  former  recover  perfectly  with  freely 
movable  joints  under  proper  treatment,  and  show  no  after  ill  effects,  though 
the  treatment  required  is  usually  longer  than  that  for  other  joints.  On  the 
other  hand,  cases  of  true  hip  disease,  unless  effectually  treated  in  the  early 
sta^e  very  rarely  recover  without  more  or  less  destruction  of  the  upper 
epiphysis  of  the  femur,  usually  accompanied  by  abscess,  and  always  result  in 
shortening  with  more  or  less  deformity,  and  a  very  large  majority  die  before 

reaching  adult  life.  ,     ,  .  .    ,  i  •  i  i 

Even  when  tuberculous  disease  of  the  hip  seems  to  have  subsided, 
relapses  are  exceedingly  common  after  some  slight  injury  or  intercurrent 
illness  It  is  important,  however,  to  distinguish  between  relapses  due  to  a 
fresh  lighting  up  of  disease  and  the  presence  of  an  abscess  the  result  of  irri- 
tation by  some  quiescent  local  product  of  former  inflammation-the  residual 

abscess  of  Paget.  ^       i  •    j-  %i  ^,,f 

As  to  the  usefulness  of  the  hmb  after  recovery  from  hip  disease  without 
operation,  more  or  less  shortening  is  to  be  expected  in  all  cases,  either  as  a 
result  of  malposition,  retraction  of  the  femur  upon  the  dorsum  ilu,  actual 
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destruction  of  bone,  or  arrest  of  growth  of  the  femur  ;  the  last  is  the  least 
important  factor,  since  increase  of  length  in  the  femur  takes  place  almost 
entirely  at  the  lower  end,  and  what  shortening  there  is  is  due  rather  to 
general  arrest  of  growth  of  the  limb  than  to  destruction  of  the  upper  growing 
line. 

In  private  practice,  where  hip  disease  is  seen  early  and  treated  more 
effectually  than  it  can  be  in  hospital  practice,  the  prospect  of  recovery  is 
much  better,  though  even  here  a  perfect  result  is  rare  ;  it  will,  however,  be 
obtained  under  exceptionally  favourable  conditions.  A  movable  joint  may 
be  obtained  where  the  disease  comes  under  treatment  in  its  early  stage,  or 
even  after  destruction  of  the  joint  there  maybe  a  certain  amount  of  mobility, 
though  this  is  less  frequent  than  it  is  after  excision. 

In  fatal  cases  of  hip  disease  death  is  genei-ally  due  to  tuberculosis  or 
exhaustion,  with  hectic  or  lardaceous  disease  ;  sometimes  an  intercurrent 
exanthem  proves  fatal.  Hence  it  is  seen  that  the  prognosis  depends  very 
largely  upon  whether  early  and  efficient  treatment,  of  which  that  by  Thomas's 
splint  is  undoubtedly  the  best,  can  be  obtained.  The  cases  least  likely  to  do 
well  without  operation  are  those  in  which  there  is  a  great  amount  of  thicken- 
ing, and  those  in  which,  in  spite  of  fixation,  pain  continues,  while  under  any 


Fig.  179.— Bryant's  Splint.    We  have  had  sliding  pieces  made  to  fill  up  the  interruptions 
when  required    this  is  seen  in  the  figure. 

circumstances  the  prognosis  is  bad  if  there  is  extensive  pelvic  caries  (not 
necrosis). 

7"mzi'/«tf«/.— First,  the  ideal' treatment  consists  in  seeing  the  case  early, 
keeping  the  child  in  bed  until  by  simple  extension  or  a  Bryant's  splint  the 
hmb  IS  straightened  ;  then  a  Thomas's  splint  should  be  applied,'  and  the 
child  allowed  to  get  up  and  about,  out  of  doors,  by  the  seaside.  Good  food, 
cod-hver  oil  and  iron,  with  occasional  administrations  of  rhubarb  and  soda  if 
any  dyspeptic  troubles  appear,  comprise  the  rest  of  the  management.  Two 
years  should  be  the  time  given  for  rigid  treatment ;  after  this  the  splint  may 
be  gradually  laid  aside,  and  the  child  allowed  to  go  about  with  a  patten  and 
crutches  for  a  few  weeks  ;  if  there  is  still  no  sign  of  disease,  walking  upon 
the  affected  limb  may  be  gradually  permitted.  During  the  time  of  treatment 
the  greatest  care  must  be  taken  not  to  allow  the  foot  of  the  affected  side  to 
touch  the  ground,  and  to  avoid  all  falls  or  strains  of  the  joint  " 

American  surgeons  use  to  a  great  extent  '  traction  splints '  of  various 
forms,  ,n  which,  while  the  patient  gets  about  more  or  less,  extension  .s  kepi 
up.-    I  he  weak  point  in  most  of  these  appliances  is  that  the  joint  is  not  fixed, 

\  Or  the  limb  nuiy  be  straightenccl  by  luc.ins  of  the  'I'homas's  spli.U 
the  Hip,  1892  ^"^^^^'^  ^^'^'■1^ 
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though  fixation  of  the  joint  is  now  pretty  generally  recognised  as  essential, 
and  Thomas's  splint  is  we  believe  more  constantly  used. 

In  hospital  practice  the  nearest  approach  to  the  above  lines  of  treatment 
should  of  course  be  carried  out,  hiM  if  t/iere  is prot^rcssivc  disease,  and  the 
management  is  unsatisfactory,  the  question  of  operation  must  be  considered. 
If  sinuses  exist  with  receding  disease,  diminishing  discharge,  and  puckering 
in  of  cicatrices,  or  if  with  an  abscess  the  mischief  is  quite  quiescent  or 
receding,  non-operative  treatment  should  be  adopted  for  a  time,  if  it  can  be 
thoroughly  carried  out  ;  if  not,  or  if  no  progress  is  made  in  a  few  weeks,  the 
diseased  part  should  be  removed. 

In  applying  extension  by  weight  it  should  be  made  an  invariable  rule  to 
make  traction  from  the  condyles  of  the  femur,  and  not  from  below  the  knee. 
A  case  is  on  record  in  which  prolonged  extension  applied  below  the  knee 
resulted  in  separation  of  the  upper  epiphysis  of  the  tibia.  It  is  also  objection- 
able in  that  it  throws  strain  upon  the  knee  joint,  and  is  more  apt  to  slip  off. 


Fig.  180.— Shows  extension  by  a  weight  applied  above  the  knee,  with  a  long  splint  on  the 
sound  side.  Also  the  simple  plan  of  keeping  the  child  from  sitting  up  by  means  of  the  board 
running  behind  the  shoulders  and  fastened  to  the  side  of  the  bed.  The  shoulders  are 
fastened  to  this  board,  and  the  arms  are  left  free  below  the  elbow.  The  bed  on  which  the 
child  lies  is  somewhat  too  soft. 


The  strapping  should  always,  if  possible,  be  applied  for  some  hours  before 
the  weight  is  attached,  in  order  that  the  plaster  may  get  set,  and  not  be 
dragged  off  by  the  weight.  The  strapping  (of  which  Leslie's  brown  holland 
is  the  best)  should  be  kept  from  the  skin  by  a  strip  of  lint  or  flannel  bandage, 
or  part  of  a  stocking,  to  protect  the  sharp  edge  of  the  tibia  and  the 
prominences  of  the  joint  from  pressure  (fig.  180). 

We  have  found  that  too  great  extension  may  be  a  cause  of  painful 
spasms,  and  it  is  well  to  bear  this  in  mind,  that  too  great  extending  force  and 
too  little  are  alike  inefficient.  In  cases  where  treatment  without  operation 
is  carried  out,  as  for  instance  where  adhesions,  the  result  of  old  inflam- 
mation, exist,  or  muscular  contraction  has  taken  place,  the  deformity  may 
be  remedied  in  many  instances  by  the  ordinary  extension  apparatus,  by  a 
weight  or  by  Bryant's  splint.  In  other  cases,  where  simple  extension  is 
inefficient,  or  too  tedious,  it  may  be  necessary  forcibly  to  straighten  the 
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limb  under  chloroform,  and  then  fix  it  by  splints  in  its  new  position.  The 
advisability  of  forcible  straightening  is  a  somewhat  disputed  point  and  is 
not  in  all  cases  free  from  risk,  not  only  of  laceration  of  important  structures, 
but  of  setting  up  fresh  inflammation  in  the  joint  or  what  remains  of  it. 

Prof.  Howard  Marsh,i  and  in  1836  Sir  Benjamin  Brodie,  advised  that 
the  extension  should  be  made  in  the  axis  of  the  misplaced  limb,  and  that 
the  direction  should  be  altered  as  the  limb  regains  its  normal  position.  We 
do  not  think  this  a  matter  of  great  importance.  If  it  is  desired  to  carry  out 
this  plan,  probably  Hodgen's  splint  for  fracture  of  the  thigh  would  be  the 
most  efficient  apparatus. 

It  is  sometimes  a  matter  of  difficulty  to  remedy  the  malposition  of  the 
limb  in  cases  of  fixation  in  combined  flexion  and  adduction  or  abduction. 
Here,  where  possible,  gradual  reduction  by  a  Bryant's  splint  is  the  best 
treatment  (fig.  179)  ;  failing  this— and  it  cannot  be  always  used— a  long  splint 
on  one  side,  with  a  weight  to  the  mal-placed  side,  should  be  tried  (fig.  180)  ; 
and,  failing  this,  careful  straightening  under  chloroform.  Where  there  is 
much  abduction  Volkmann  applies  a  weight  to  each  leg,  the  heavier  one 
being  attached  to  the  sound  side  (A.  H.  Tubby).  These  methods  are,  we 
think,  better  than  remedying  the  deformity  by  weights  applied  laterally.  In 
more  acute  cases,  where  the  deformity  is  mainly  due  to  spasm,  gradual 
extension  is  best,  but  by  some  means  the  limb  must  be  got  as  quickly  as 
possible  into  good  position. 

Thomas's  apparatus  is  a  very  valuable  appliance,  and  is  undoubtedly  the 
best  splint  we  have  for  patients  able  to  be  up  (figs.  181  and  182).  The  splint 
requires  careful  attention  to  detail,  both  in  fitting  it  and  in  management  ;  it 
is  of  use,  first,  in  the  early  stages  of  disease,  where  it  is  possible  to  give  the 
child  the  chance  of  long-continued  and  perfect  rest,  with  general  hygienic 
measures  ;  and,  secondly,  after  excision,  to  keep  the  limb  quiet  for  a  time 
until  the  parts  are  sufficiently  consolidated  to  allow  of  movement  being 
begun.    We  have  habitually  used  it  for  many  years. 

The  question  of  when  to  excise  a  hip  joint  is  no  doubt  a  difficult  one,  but 
the  conclusion  we  have  come  to  is  this.  Treatment,  short  of  excision,  when 
once  suppuration  occurs,  is,  if  the  disease  is  progressing,  useful  only  as  a 
palliative.  Our  opinion,  bearing  in  mind  Mr.  Holmes's  valuable  remarks 
on  the  social  circumstances  of  these  patients,  is  that  where  there  is  an 
abscess  outside  the  joint,  or,  without  this,  great  trochanteric  thickening,  with 
much  pain  that  does  not  yield  to  treatment  by  rest  and  efficient  cleaning  out 
of  the  'abscess,'  excision  ought  to  be  performed.  In  private  practice  cases 
are  usually  seen  in  the  first  or  early  second  stage,  and  it  is  possible  to 
ensure  that  the  Thomas's  splint  shall  be  kept  on  and  no  strain  thrown  upon 
the  joint :  hence  recovery  without  operation  is  the  rule.  We  have  not 
excised  more  than  half  a  dozen  hips  in  private  practice.  While  fully  aware 
that  abscesses  disappear  and  tuberculous  lesions  cicatrise  under  favourable 
circumstances,  we  think  that  in  the  case  of  the  hip  delay  is  unwise  among 
the  hospital  class,  with  whom  it  is  as  yet  impossible  to  deal  on  the  same 
lines  as  with  the  well-to-do.  In  almost  every  instance  we  have  found  much 
more  extensive  disease  than  might  be  expected  from  the  external  evidence, 
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unless  the  pathology  of  the  affection  is  borne  in  mind,  and  we  believe  that 
once  this  chronic  osteomyelitis  is  fully  established,  excision  in  a  lar^e  f>ro- 
Portwn  of  hospital  cases  is  the  proper  course.    Nature,  of  course,  in  niany 
cases  will,  unaided,  get  rid  of  the  dead  bone  by  slow  and  tedious  processes 
but  the  number  of  children  who  can  survive  the  process  of  elimination  is 
very  small,  while  the  mortality  after  early  excision  is  not  great,  and  the 
tailures  are  mainly  in  those  instances  where  the  operation  has  been  put  off 
till  too  late.    Where  actual  necrosis,  or  caries  of  the  head  of  the  femur,  with 
destruction  of  bone  and  cartilage,  and  often  sequestra  of  varying  size  in  the 
acetabulum,  or  at  least  caries  of  it,  is  known  to  exist,  we  think  few  advocates 
of  non-operative  treatment  will  be  found.    It  is  then,  as  Mr.  Bryant  points 


Fig.  182.— Thomas's  Hip  Splint  adjusted 
for  a  case  with  no  deformity. 


Fig.  181.— Thomas's  Hip  Splint,  applied.  Slightly 
altered  from  Mr.  Thomas's  work  on  the  '  Hip, 
Knee,  and  Ankle.' 


out,  to  be  looked  upon  rather  as  an  ordinary  operation  for  necrosed  bone 
than  anything  more  formidable  ;  and  that  this  is  the  state  of  the  joint  even 
in  cases  often  spoken  of  as  those  of  early  disease,  is  the  fact  upon  which  we 
should  like  to  lay  stress. 

While  we  advise  excision  in  all  cases  in  which  the  disease  progresses  in 
spite  of  adequate  treatment^  we  have  come  to  the  belief  that  modern  methods 
of  abscess  treatment  and  efficient  use  of  splints  have  enabled  us  to  reduce 
the  number  of  excisions.  Thus  in  seven  years,  1886-1893,  83  excisions  were 
performed,  while  in  five  years,  1894-1898,  31  excisions  of  the  hip  were  done 
at  the  Children's  Hospital  by  the  writer. 
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It  is  necessary  of  course  to  distinguish  sharply  between  abscess  the 
result  of  progressive  disease  and  residual  abscess  ;  it  is  in  the  former  that 
the  question  of  excision  arises.  Where  the  disease  is  quiescent,  abscesses 
may  well  be  dealt  with  by  the  method  already  described,  of  thorough 
cleaning  out  and  closure  after  injection  of  iodoform  emulsion.  We  are  not 
disposed  to  think  that  mere  injection  of  iodoform  into  tuberculous  joints  with- 
out removal  of  the  original  focus  of  disease  will  be  successful  to  any  great 
extent.  It  is  undoubtedly  useful  in  some  cases  to  deal  with  the  abscess 
first,  and,  when  that  has  healed,  to  remove  the  diseased  bone  by  a  second 
operation  under  more  favourable  conditions.  The  operation  of  excision  is 
discredited  because  it  is  put  off  until  disease  is  so  far  advanced  that  no  mode 
of  treatment  can  have  more  than  a  small  proportion  of  good  results  ;  while 
timely  excision  cuts  short  the  disease,  saves  pain,  lessens  the  time  of  treat- 
ment, and  gives  a  better  limb. 

We  have  in  the  last  edition  of  this  book  considerably  modified  our  state- 
ments in  former  editions  as  to  excision.    We  do  not  perform  excision  now 
as  frequently  as  we  did  in  former  years.    Cases  of  hip  disease  are  brought, 
we  think,  earlier  than  they  formerly  were,  the  treatment  of  them  has  been 
more  efficient  before  they  are  brought  to  hospital,  and  the  treatment  in  hos- 
pital is  also  better.    Probably  a  no  less  important  factor  in  the  reduction  of 
excision  operations  is  the  great  advance  in  the  treatment  of  'abscess.'  The 
modern  method  of  thoroughly  cleaning  out  the  cavity  with  removal  of  all 
detritus  and  closing  it  again  completely  by  suture  reduces  a  certain  number 
of  these  cases  to  a  condition  nearly  corresponding  to  early  disease.  Hence 
we  have  reduced,  and  hope  still  further  to  reduce,  the  number  of  cases  of 
disease  in  all  joints  which  require  radical  operations.    While  thus  recording 
with  satisfaction  our  belief  in  the  important  advance  made  of  late  years  in 
the  treatment  of  joint  disease,  we  still  urge  the  importance  of  excision  in 
every  case  in  which  in  spite  of  good  treatment  the  disease  is  progressive, 
and  not  only  this,  but  excision  before  the  disease  has  gone  too  far.    If  we 
leave  it  as  a  last  resort  we  shall  diminish  the  number  of  excisions,  but  in- 
crease the  roll  of  amputations  and  deaths.    Excision  must  of  course  always 
be  necessary  where  pelvic  or  extensive  femoral  necrosis  exists. 

Modes  of  Excision.— M Exxon's,  incisions  for  removal  of  the  upper  end  of 
the  femur  have  been  advocated.    Of  these  the  incision  over  the  middle  of 
the  trochanter  and  slightly  concave  forward  is  the  one  we  usually  adopt. 
We  see  no  advantage  in  most  of  the  others  over  the  one  extending  downwards 
for  about  three  inches,  more  or  less  according  to  age  and  the  extent  of  the 
disease,  along  the  middle  of  the  trochanter.    Where,  however,  it  is  proposed 
to  remove  a  large  part  of  the  pelvic  wall,  a  flap  operation  is  desirable,  and 
we  have  frequently  used  it ;  the  flap  incision  has  the  advantage  of  freely 
exposing  the  diseased  area  and  allowing  thorough  cleaning  of  the  soft  parts 
and  by  chiselling  off  and  turning  up  the  trochanter  with  its  muscles  attached 
the  power  to  move  the  limb  subsequently  is  likely  to  be  greater 

Next,  If  a  flap  is  not  made,  the  soft  parts  should  be  divided  vertically 
above  the  trochanter  and  the  capsule  opened  freely,  if  this  has  not  been 
done  by  the  first  incision.    The  joint  should  then  be  explored  with  the  finger 
1  he  next  step  is  to  separate  the  soft  tissues  from  the  bone  on  the  inner 
side,  stripping  back  the  periosteum  as  far  as  it  exists  as  such.    The  finger 
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should  then  be  used  to  pass  round  the  bone  and  feel  that  the  upper  end 
is  free  ;  next,  still  using  the  finger  as  a  guard  at  the  inner  side  of  the  bone, 
the  femur  should  be  sawn  through  just  below  the  trochanteric  margin  with  a 
keyhole-  or  finger-saw.  Some  part  of  the  trochanteric  epiphysis  is  usually 
left  behind.  The  upper  extremity  of  the  bone  is  then  prised  out  with 
the  finger  or  raspatory.  The  acetabulum  should  be  then  examined  and  any 
sequestra  removed.  If  there  is  a  large  carious  surface,  it  may  be  gouged  or 
scraped  with  a  Volkmann's  spoon  or  left  alone.  It  is  well  to  remove  any 
rough  or  semi-necrosed  bone,  but  we  doubt  the  possibility  of  being  able  to 
remove  all  the  disease  without  greatly  adding  to  the  severity  of  the  operation 
where  there  is  extensive  inflammation  without  necrosis,  nor  is  such  treatment 
desirable. 

The  upper  end  of  the  femur  should  be  examined  to  see  if  the  whole 
disease  has  been  removed  ;  if  not,  a  further  section  should  be  made,  and 
this  may  be  carried  a  considerable  distance  down  the  shaft ;  six  inches  have 
been  removed  with  a  good  result,  and  but  little  shortening,  by  an  American 
surgeon. 

Here  it  is  well  to  point  out  the  danger  of  the  practice  of  thrusting  the 
head  of  the  femur  forcibly  out  of  the  wound  before  sawing  it  through,  instead 
of  dividing  it  in  situ.  Several  cases  of  fracture  of  the  shaft  of  the  atrophied 
fatty  bone  have  occurred.  An  additional  objection  to  this  practice  is  the 
ease  with  which  the  periosteum  may  be  thus  stripped  oft  the  inner  aspect  of 
the  shaft,  and  so  necrosis  may  occur. 

The  operation  is  much  more  easily  and  safely  done  in  the  way  described, 
and  involves  less  violence  to  and  less  division  of  the  soft  parts.  The  finger 
is  quite  as  good  a  guide  as  the  eye  to  the  condition  of  the  bone. 

Usually  no  vessels  require  ligatures,  though  there  is  sometimes  free 
oozing  of  blood.  If  the  wound  can  be  made  aseptic,  it  should  be  carefully 
cleaned  and  closed  by  sutures  after  injection  of  iodoform  emulsion  ;  if  the 
case  is  one  with  old-standing  sinuses,  we  prefer  to  leave  it  quite  open,  and  in 
that  case  a  large  drainage  tube  should  be  passed  deep  into  the  cavity  of  the 
joint.  Any  sinuses  or  abscess  cavities  should  then  be  thoroughly  scraped 
out  and  well  cleaned  before  applying  the  dressing.  We  sponge  over  the 
cavity  freely  with  pure  turpentine  before  closing  it.  It  will  often  be  found 
that  a  distinct  membranous  layer  of  lymph  lines  the  cavity  of  the  articulation, 
but  there  is  rarely  anything  like  the  thickness  of  granulation  tissue  so  often 
seen  in  the  knee  and  other  joints.  It  is  well  to  remove  any  masses  of  pulpy 
granulations  should  they  exist,  but  anything  like  the  elaborate  dissection 
required  in  erasion  of  the  knee  is  impracticable. 

In  many  cases  we  make  our  section  through  the  neck  of  the  femur,  but 
in  some  cases  the  head  of  the  femur  is  so  far  destroyed  that  it  would  be 
impossible  to  do  less  than  take  away  the  trochanter,  while  the  trochanter  if 
left  in  cases  that  require  drainage  tends  to  block  up  the  orifice  of  the  wound 
and  prevents  the  free  escape  of  discharge  and  deh-is  of  bone,  and  thus 
interferes  with  one  of  the  main  objects  of  the  operation.  This  argument 
does  not,  of  course,  apply  where  it  is  possible  to  close  the  wound  entirely. 
The  Clinical  Society's  Committee  advised  that  the  trochanter  should  be  left 
unless  diseased,  or  unless  there  is  extensive  pelvic  disease,  and  where  the 
flap  operation  is  employed  it  must  be  left. 
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Where  intrapelvic  abscess  exists  the  acetabukim  should  be  perforated. 
Examination  per  rectum  enables  the  diagnosis  to  be  made  if  this  condition 
is  suspected. 

The  most  convenient  form  of  dressing  afterwards  is  a  thick  pad  of  wood- 
wool wadding,  over  a  thin  layer  of  wet  gauze.  Iodoform  should  be  frefely 
dusted  into  the  wound  before  applying  the  dressings,  or  iodoform  emulsion 
injected.  We  have  used  iodoform  less  and  turpentine  more  in  recent 
years. 

Messrs.  Barker  and  Pollard,  in  December  1888,  brought  before  the  Medical 
and  Chirurgical  Society  of  London  a  method  of  managing  the  operation  of 
excision  of  the  hip.  The  method  consists  in  clearing  away  all  disease  of  the 
soft  parts  by  scraping  or  excision  ;  scraping  out  abscess  cavities,  and  by 
means  of  thorough  and  careful  asepticism  getting  the  wound  clean.  The 
novelty  is  in  their  mode  of  carefully  drying  out  the  wound  and  closing  it  en- 
tirely after  removal  of  all  tuberculous  material  as  far  as  possible,  so  that 
primary  union  is  obtained.  Messrs.  Barker  and  Pollard  showed  cases  in 
which  this  result  had  been  obtained,  and  we  have  since  then  followed  their 
plan  in  its  main  features  with  success.  There  is  no  doubt  this  is  a  most 
valuable  improvement  ;  it  is,  of  course,  applicable  to  cases  of  early  excision 
chiefly,  or  only,  and  experience  shows  that  even  so  there  is  some  danger 
of  relapse  (pp.  748  and  751,  note).  For  further  details  we  must  refer  to 
the  '  Medico-Chirurgical  Transactions,'  1888;  but  we  may  reprint  here 
Mr.  Pollard's  abstract  of  the  essentials  of  the  method  : 

1.  The  whole  of  the  tuberculous  growth  must  be  removed. 

2.  Perfect  asepsis  must  be  assured. 

3.  Bleeding  must  be  checked  and  the  wound  made  as  dry  as  possible. 

4.  Oozing  must  be  checked  by  the  even,  elastic  support  of  a  wool  dressing 
and  a  moderately  tight  bandage. 

5.  Absolute  rest  of  the  part  must  be  maintained  during  the  process  of 
healing. 

Following  Sir  H.  Howse,  we  prefer  to  have  the  extension  put  on  before 
the  operation,  so  that  the  weights,  or,  better,  Bryant's  splint,  can  be  applied 
at  once  before  the  patient  is  put  to  bed.  The  shock  of  the  operation  is 
sometimes  somewhat  severe,  but  usually  soon  passes  off  under  the  use  of 
opium  and  stimulants.  Rarely,  however,  much  more  severe  and  prolonged 
shock  occurs. 

The  subsequent  management  of  the  case  requires  some  special  remarks. 
It  is  exceedingly  difficult  to  keep  the  wound  aseptic  in  cases  where  sinuses 
have  previously  existed  or  where  there  is  widespread  suppuration.  It  is, 
however,  a  great  gain  if  the  wounds  can  be  kept  clean  even  for  a  time,  and 
with  present  methods  primary  union  after  excision  may  be  expected  in  a  large 
proportion  of  cases.    {Vide  note  p.  751.) 

The  after-treatment  of  cases  of  excision  simply  consists  in  dressing  and 
m  keeping  the  limb  quiet  and  in  good  position.  This  may  be  done  by  various 
means,  of  which  the  best  are  simple  extension  by  a  weight  (the  weight  may 
usually  be  reckoned  at  one  pound  for  each  year  of  the  child's  age  from  2  to 
6;  six  pounds  is  generally  enough  up  to  12  years  of  age,  after  which 
more  may  be  added),  with  or  without  a  long  splint  on  the  opposite  side,  and 
a  Bryant's  double  splint,  which  has  many  advantages  in  securing  '  parallelism 
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of  the  two  limbs,'  and  ,n  the  ease  and  comfort  with  which  the  patient  can  be 
moved.    It  IS  an  nivaluable  apparatus,  and  we  almost  invariably  use  it 

The  sooner  excision  cases  are  got  up  and  about  the  better  ;  some  cases 
may  leave  their  beds  in  three  weeks  ;  others,  of  course,  are  much  longer  in 
getlmg  up,  the  difference  depending  mainly  upon  the  state  of  the  disease  at 
the  time  of  operation. 

The  period  of  convalescence  after  excision  varies  from  the  time  mentioned 
to  two  years,  while  m  some  cases  sinuses  may  remain  open  much  longer  if 
pelvic  disease  exists.  We  keep  our  patients  usually  in  a  Thomas's  splint  for 
from  at  least  three  to  six  months  after  excision  ;  after  this  the  child,  if 

old  enough,  should  get  about  with  a  patten  and 
crutches,  allowing  the  limb  to  swing,  and  only  after 
a  year  or  more  should  he  be  allowed  gradually  to 
bear  weight  upon  the  leg.  If,  however,  excision 
is  done  early,  the  limb  is  fit  for  walking  sooner, 
sometimes  in  five  or  six  months.  If  the  affected 
leg  is  allowed  to  touch  the  ground  too  soon,  it 
becomes  pushed  up  upon  the  dorsum  ilii,  and  much 
shortening  results.  On  the  other  hand,  if  the  limb 
is  fixed  too  long,  it  becomes  stiff.  A  very  large 
proportion  of  cases  of  excision  in  the  later  stages 
of  the  disease  remain  with  sinuses,  but  often  these 
produce  no  ill  result  except  the  trouble  of  dressing 
them  ;  a  certain  number  may  be  got  to  close  by 
scraping,  cautery,  and  the  regular  application  of 
turpentine  to  the  sinuses  and  cavities ;  others  are 
very  intractable.  In  a  certain  number  of  cases  the 
wound  re-opens  after  having  healed ;  this  is  un- 
doubtedly common,  but  is  due  to  over-use,  neglect, 
or  violence,  and  with  ordinary  care  and  frequently 
repeated  scrapings  with  closure  of  the  wound  after 
excision  of  tuberculous  tracks  and  edges  of  skin, 
the  wounds  usually  again  close. 

It  is  interesting  and  important  to  note  that  in 
measuring  the  amount  of  shortening  after  excision 
the  real  shortening — as  measured  from  the  upper 
end  of  the  femur  to  the  malleolus  on  each  side — 
is  often  trifling,  and  sometimes  there  is  none,  while 
the  practical  shortening  as  measured  from  the  pelvis  to  the  malleolus  is 
considerable.  Though  some  shortening  will  necessarily  result,  any  large 
amount  is  due  to  weight  being  borne  upon  the  limb  prematurely.  It  has 
already  been  pointed  out  that  growth  in  length  of  the  femur  takes  place 
almost  entirely  at  its  lower  epiphysial  line  :  hence  the  loss  of  length  or  true 
shortening  is  only  the  distance  from  the  line  of  section  to  the  top  of  the 
head,  coupled  with  such  arrest  of  growth  as  may  result  from  impaired 
nutrition,  this  last  being,  of  course,  a  very  inconstant  quantity.  Oilier 
estimates  that  during  the  first  four  years  of  life  growth  takes  place  about 
equally  at  each  end  of  the  femur  ;  after  that  time  the  lower  end  grows  more 
rapidly. 


Fig.  ]  83. —From  a  photograph 
showing  a  good  average  result 
after  excision,  when  the  leg 
has  been  walked  upon,  and 
the  stump  of  the  femur  is 
thrust  up  upon  the  dorsum 
ilii. 
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The  primary  objects  of  the  operation  of  excision  of  the  hip  are  to  save 
life  and  reheve  pain  ;  the  next  most  important  question  is  that  of  the  useful- 
ness of  the  limb  and  the  condition  of  the  'joint'  after  the  operation.  One 
of  two  results  must  occur  after  excision  :  either  a  freely  movable  limb,  or 
one  with  varying  degrees  of  stiffness,  from  some  mobility  to  bony  ankylosis. 
Bony  ankylosis  after  excision  is  very  rare.  Close  fibrous  union,  so  that  but 
little  mobility  remains,  is  very  common  ;  movement  through  from  30°  to  50°  is 
perhaps  the  commonest  result,  and  a  smaller  number  have  complete  mobility. 

It  is  not  possible  to  estimate  in  figures  the  results  to  be  expected  from 
excision  ;  for  details  we  must  refer  to  the  monograph  mentioned  at  the 
beginning  of  the  chapter. 

Whether,  then,  we  consider  the  pathology  of  the  disease,  the  actual  local 
condition,  the  relief  of  pain,  the  preservation  of  life,  the  cku-ation  of  illness, 
the  condition  of  the  limb  and  its  usefulness,  or  the  dangers  of  secondary 
disease,  on  every  ground,  in  our  opinion,  excision  is  the  best  course  under 
the  circumstances  and  with  the  limitations  already  stated. 

Cbronic  Synovitis  of  Adolescents. — Occasionally  in  young  rapidly 
growing  lads  or  girls,  usually  from  12  to  17  years,  a  chronic  synovitis  of  the 
hip  occurs,  often  apparently  due  to  strain  or  long  standings  It  causes  pain, 
lameness,  and  some  stiffness  of  the  joint  with  effusion,  but  little  or  no  swell- 
ing around  the  trochanter,  though  this  may  appear  prominent.  The  soften- 
ing of  the  ligaments  by  inflammation  may  lead  to  complete  or  partial 
dislocation  of  the  head  of  the  femur.  We  believe  we  have  seen  this  condi- 
tion associated  with  coxa  vara.  The  treatment  is  prolonged  rest,  and  the 
prospect  of  recovery  is  good,  though  some  stiffness  may  remain  for  a  long 
time. 

Case.— Hy.  H.  ^tat  16.  Page  boy.  Twelve  months  ago  the  boy  felt  a  sharp 
pain  in  the  left  hip.  As  this  continued  he  was  kept  at  home,  and  wore  a  Thomas's  splint 
for  six  months,  and  afterwards  he  got  about  with  crutches.  A  year  later  the  left  limb  was 
shortened  and  wasted,  with  some  rigidity  of  the  hip  and  knee.  Adhesions  were  broken 
down  under  an  anaesthetic,  and  he  finally  got  well  and  was  able  to  work,  though  some 
stiffness  and  lameness  remained.    No  abscess  ever  formed. 

(For  coxa  vara,  vtde  chapter  on  Rickets.) 

Conclusions.— \.  The  hip  joint  in  childhood  is  commonly  subject  to  two 
affections  :  {ci)  simple  synovitis  ;  {b)  tuberculous  disease. 

2.  Simple  synovitis  is  usually  traumatic,  very  rarely  suppurates,  is  amen- 
able to  ordinary  treatment,  and  as  a  rule  leaves  behind  no  bad  results. 

3.  Tuberculous  disease,  or  common  'hip  disease,'  affects  primarily  the 
upper  end  of  the  femur,  or  occasionally  the  acetabulum,  and  produces 
necrosis  or  extensive  caries. 

4.  In  the  earlier  stages  of  hip  disease,  before  caseation  of  bone  or 
suppuration  has  taken  place,  proper  treatment  will,  in  a  fair  proportion  of 
cases,  result  m  recovery  with  a  nearly  perfect  limb. 

5.  As  soon  as  suppuration  occurs,  it  is  certain  that  recovery  will  not  take 
place  without  destruction  of  the  upper  epiphysis  of  the  femur  more  or  less 
completely. 

6.  The  process  of  removal  of  the  diseased  bone  without  operation  is  so 
slow,  so  exhausting,  and  so  uncertain  that  it  should  be  reserved  for  those 
cases  where  time  and  care  can  be  fully  devoted  to  it. 
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7.  A  case  of  hip  disease,  seen  before  suppuration  has  occurred,  is  best 
treated  by  the  use  of  a  Thomas's  splint  with  or  without  previous  straighten- 
ing" by  extension. 

8.  Excision  of  the  hip  cuts  short  the  disease,  relieves  pain,  and  gives  a 
better  limb  than  the  average  result  obtained  without  operation  in  cases  of 
equal  severity  ;  but  the  operation  is  less  often  required  with  modern  methods 
of  wound  treatment,  and  more  adequate  care  of  the  joint  in  the  early  stages 
of  disease. 

9.  Excision  should  be  looked  upon  as  an  ordinary  operation  for  necrosis, 
and  the  operation  itself  is  not  necessarily  attended  by  a  higher  mortality 
than  sequestrotomy  elsewhere. 

10.  Excision  in  old  pelvic  disease,  or  where  the  health  is  broken  down, 
should  usually  be  rejected  in  favour  of  amputation. 

11.  The  presence  of  a  sinus  after  operation,  unless  there  is  much  dis- 
charge or  evidence  of  extensive  pelvic  disease,  does  not  imply  failure  of  the 
operation. 

12.  The  presence  of  an  abscess  after  a  long  period  of  quiescence  (residual 
abscess),  without  other  evidence  of  relapse,  is  not  to  be  looked  upon  as  of 
serious  import. 

Amputation. — The  question  of  amputation  at  the  hip  joint  for  disease  is 
one  of  the  highest  importance.  We  must  consider  not  only  the  unavoidable 
mortality  and  crippling  caused  by  the  disease,  but  also  the  interference  with 
pleasure  and  education  entailed  by  long  confinement  indoors.  Where  there 
is  no  reasonable  prospect  of  recovery  with  a  useful  limb,  amputation  must 
not  be  too  summarily  set  aside. 

There  is  little  doubt  that,  in  cases  of  extensive  disease  where  the  femur 
is  necrosed  for  a  long  distance  and  the  powers  of  the  patient  are  inadequate 
to  repair  it,  in  cases  where  descending  osteomyelitis  occurs,  and  in  cases 
where  profuse  discharge  and  amyloid  disease  come  on,  amputation  should 
be  performed. 

In  cases  of  more  advanced  amyloid  disease,  unless  the  powers  of  the  child 
are  so  enfeebled  that  the  operation  will  prove  fatal  by  shock,  it  ought  also 
undoubtedly  to  be  done. 

In  another  class  of  cases  the  question  is  more  difficult.  Where  there  is 
disease  of  the  pelvis,  is  amputation  contra-indicated  if  other  conditions  re- 
quire it  ?  We  should  answer  yes,  if  the  pelvic  disease  extends  so  widely  that 
there  is  no  hope  of  removing  it  all,  and  the  condition  is  one  of  caries  and 
not  necrosis.  Where  there  is  caries  Hmited  to  the  neighbourhood  of  the 
acetabulum,  where  there  is  necrosis,  or  where  there  is  reason  to  think  that 
the  disease  in  the  limb  is  preventing  repair  in  the  pelvis,  amputation  should 
be  performed. 

As  to  the  question  of  saving  life,  amputation  at  the  hip  performed 
with  due  precautions  as  to  haemorrhage  and  shock,  and  special  care 
during  the  first  twenty-four  hours,  is  by  no  means  a  fatal  operation  in 
children. 

We  have  amputated  in  some  fifteen  cases  in  children.  In  nearly  all 
excision  had  been  previously  performed.  All  of  these  recovered  well  from 
the  operation  except  one  who  died  from  h:i?morrhage.  In  this  case  nearl>- 
the  whole  of  the  ilium  was  removed  at  the  same  time. 
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The  best  plan  is  the  oval  incision  of  Furneaux  Jordan  ;  the  excision 
wound  should  be  utilised,  and  the  line  of  section  brought  as  far  as  possible 
from  the  anus  and  vulva. 

Neither  the  various  methods  of  operation  nor  the  best  means  of  con- 
trolling bleeding  are  questions  suited  for  discussion  here.  Elevating  the 
limb  before  operation,  and  digital  pressure  with  the  help  of  an  elastic  tour- 
niquet in  the  early  stages  of  the  operation,  are  as  efficient  means  of  control- 
ling the  haemorrhage  as  any  ;  in  several  cases  we  have  ligatured  the  femoral 
or  external  iliac  as  a  preliminaiy,  and  think  well  of  this  plan. 

If  possible,  it  is,  as  pointed  out  by  Mr.  Shuter,  well  to  preserve  as  much 
periosteum  as  possible,  and  it  will  be  found  that  after  excision  the  bone 
usually  very  readily  separates  from  the  periosteal  sheath  ;  a  longer,  firmer, 
and  more  or  less  mobile  stump  may  be  thus  obtained. 

Double  Hip  Disease  is  not  a  very  rare  condition,  and  we  have  more  than 
once  had  cases  in  which  the  second  joint  has  become  diseased  while  the 
child  was  lying  in  bed  for  the  treatment  of  the  first  joint.  The  management 
of  these  cases  is  that  of  the  common  condition,  except  that  a  double  Thomas's 
splint  is  of  course  required.  Double  excision  is  occasionally  called  for,  and 
we  have  had  good  results  from  it ;  in  one  case  the  child  remained  sound  and 
well,  and  was  able  to  walk  without  support. 

Sclssor-legrered  Deformity  after  Hip  Disease. —  Mr.  Lucas,  Dr.  Tyson, 
of  Folkestone,  and  others  have  recorded  cases  where,  as  a  result  of  double 
hip  disease,  a  peculiar  '  cross-legged  '  or  '  scissor-legged  deformity  '  occurs  ; 
both  legs  are  adducted,  the  one  in  front  of  the  other,  and  progression  takes 
place  entirely  by  movement  at  the  knee  joint.  It  is  easy  to  understand  the 
condition  by  simply  walking  with  the  knees  crossed  over  one  another.  It 
occurs,  according  to  Mr.  Lucas,  in  cases  where  disease  has  taken  place  first 
in  one  joint,  resulting  in  adduction,  and  then  subsequently  in  the  other  joint. 
Other  deformities  may  result  from  the  same  condition. 

Adduction  after  Subsidence  of  Hip  Disease. is  unfortunately  a 
common  and  most  troublesome  cause  of  crippling  after  active  disease  has 
subsided.  It  results  from  inadequate  treatment  while  the  disease  is  active, 
or  premature  removal  of  splints  ;  also  very  often  from  the  bad  habit  these 
patients  acquire  of  resting  the  foot  of  the  affected  limb  upon  the  dorsum  of 
the  other  foot.  The  deformity  may  in  some  cases  be  remedied  by  extension 
either  direct  or  at  right  angles,  but  in  severe  and  rigid  cases  it  may  be 
necessary  to  osteotomise  the  upper  end  of  the  femur  with  or  without  division 
of  the  adductors  before  the  limb  can  be  straightened. 

Tuberculous  embolism,  or  the  rapid  development  of  general  miliary 
tuberculosis  after  an  operation  on  a  tuberculous  focus,  is  especially  likely  to 
occur  after  excision  of  the  hip,  since  the  removal  of  the  infective  material  is 
necessarily  incomplete. 

NOTE.-Our  former  Senior  Resident.  Dr.  Carruthers,  now  of  Congleton,  went  kindly 
over  our  records  of  excision  of  the  hip  from  1886  to  1893  performed  by  the  writer 

or        .be  e,cep.i„„  „  „,p„fi=M:::!„'i  HlI  L  J/.o^raToLf  X""^ 

the  22  which  united  broke  down  again  after  varvine-  oerinrl^     ti,»c   «  T  ^ 

as  approximate  only,  inasmuch  as'wounds  n m/have'r  opened^lt  Iv '^^^^^^^^  '"'"1 
in  one  or  tsvo  cases  of  the  83  the  result  is  doubtfu!       ^  ^  "  ^'^'^harge.  and 
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Carles  of  the  Spine,  Angular  Curvature,  and  Pott's  Disease  are 

terms  which,  as  commonly  used,  include  conditions  of  very  varying  severity 
affecting  several  different  structures.  This  is  so,  since  the  spinal  column  is 
in  each  segment  provided  with  several  different  articulations,  and  any  of 
these,  as  well  as  the  bone  itself,  may  become  the  seat  of  disease.  Thus  the 
mischief  may  begin  at  the  junction  of  a  vertebral  body  and  intervertebral  disc 
at  the  junction  of  a  vertebral  body  with  its  epiphysis,  in  the  centre  of  a  body, 
or  on  its  anterior,  posterior,  or  lateral  sui'faces  ;  or  again,  the  articular  pro- 
cesses, or  their  joints,  the  transverse  and  spinous  processes,  may  any  of 
them  be  separately  diseased.  Again,  the  mode  of  connection  between'  the 
skull  and  atlas,  the  atlas  and  axis,  and  the  sacral  joints  implies  necessarily 
varying  conditions  from  those  found  in  disease  of  the  rest  of  the  column. 

Obviously  the  names  given  to  disease  of  the  spine  are  not  equally 
applicable  to  all  these  affections  ;  disease  of  a  spinous  or  an  articular  pro- 
cess does  not  give  rise  to  angular  curvature.  It  is,  however,  quite  the 
exception  to  find  in  children  disease  of  the  spine  affecting  any  part  except 
the  bodies  and  intervertebral  discs  ;  we  can  only  call  to  mind  two  cases  of 
disease  of  a  spinous  process  alone,  one  of  which  was  the  following  : 

Case. — Necrosis  of  the  Cervical  Spinous  Processes. — Edward  H.,  age  4  years  5  months  ; 
admitted  July  21,  1882.  Six  weeks  ago  a  hard  lump  was  noticed  at  the  iDack  of  the  neck, 
he  having,  a  fortnight  before,  fallen  on  the  back  of  his  head  ;  the  swelling  had  gradual!)- 
increased ,  but  he  had  had  neither  pain  nor  tenderness.  On  admission  he  was  well  nourished ; 
there  was  a  large  fluctuating  swelling  in  the  middle  of  the  back  of  the  neck  ;  it  was 
opened  antiseptically,  and  about  dr.  iij  of  healthy  pus  escaped  ;  the  tips  of  one  or  more 
spines  were  bare  ;  the  dressing  slipped  the  next  day  ;  the  abscess  continued  to  discharge, 
and  he  was  sent  out  on  August  25  with  a  jurymast  on  and  still  unhealed  sinus.  In  January 
1883,  at  Out  Patients',  he  was  nearly  well ;  the  movements  of  the  neck  were  perfect  and  the 
thickening  nearly  gone,  but  there  was  still  a  small  sinus.  Subsequently  a  sequestrum 
consisting  of  the  spinous  process  was  removed,  and  he  quite  recovered  {vide  chapter  on 
Diseases  of  the  Bones). 

We  have  never  verified  a  case  of  disease  of  a  joint  between  the  articular 
processes,  and  disease  of  the  transverse  processes  is  rare.  The  atlanto-axial 
and  occipito-atlantoid  joints  are  also  very  rarely  affected  in  children  in  com- 
parison with  caries  of  the  bodies. 

The  ordinary  form  of  caries  of  the  spine  affecting  the  bodies  or  interverte- 
bral discs  or  both  structures  is  met  with  in  all  parts  of  the  spinal  column 
from  the  axis  to  the  sacrum.  In  a  hundred  cases  taken  at  random  from  our 
Out- Patient  papers  we  found  eighteen  cases  of  cervical  disease,  forty-one 
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cases  where  the  cervico-dorsal,  upper,  or  mid-dorsal  regions  were  involved, 
thirty-three  instances  of  lower  dorsal  or  dorso-lumbar  disease,  six  of  lumbar 
caries,  and  two  of  disease  of  the  sacrum.  R.  W.  Parker,  as  quoted  by 
Erich  sen,  g  ives  the  following  figures  :   Cervical  nine,  dorsal  eighty- two, 

dorso-lumbar  twenty-one,  lumbar  or  lumbo-sacral  thirty-seven,  out  of  149 

cases.    These  figures  are  of  some  importance  ;  for,  in  the  first  place,  any 

attempt  at  removal  of  diseased  bone  can  be  only  exceptionally  made  in  the 

dorsal  region,  and  also  in  the  cervical  part  of  the  spine,  while  the  treatment 

of  the  disease  by  apparatus  becomes  more  troublesome  as  we  ascend  from 

the  mid-dorsal  region.    Pus  is  more 

likely  to  point  externally  as  lumbar  or 

psoas  abscess  when  the  lower  dorsal  or 

lumbar  vertebrae  are  attacked,  though 

it  is  not  rare  for  dorsal  abscesses 

to  track  down  the  spine.  Cervical 

abscesses   point  in  the  pharynx  or 

side  of  the  neck.    Lastly,  occasionally 

two  foci  of  disease  exist,  as  in  fig.  184. 
Pathology. — It  is   probable  that 

caries   of  the   spine  begins  nearly 

always  in  tl>e  body  of  the  vertebra, 

and   not  in   the   intervertebral  disc 

itself ;  but  it  is  difficult  to  be  sure  ot 

the  relative  frequency  of  these  sites, 

for  the  mischief  soon  spreads  beyond 

the  limits  of  a  vertebra  in  most  in- 
stances. Erichsen  considers  the  epi- 
physial lines,  the  front  of  the  bodies, 
and  the  centre  of  the  bodies  to  be  in 
this  order  the  most  frequent  primary 

seats  of  disease.    Wilks  and  Moxon 
apparently  incline  to  the  belief  that 
the  bones  are  the  primary  seat  of 
'  scrofulous  '  disease  in  children,  while 
disease  beginning  in  the  discs  is  a 
separate  type  of  lesion— at  all  events 
in  some  cases  the  result  simply  of  in- 
jury ;  probably  the  seat  of  disease 
varies.    In  most  cases  the  lesion  is  an 
ordinary  tuberculous  disease  of  bone,  rarefying  ostitis  being  found  in  some 
parts,  while  in  others  caries  necrotica  or  more  extensive  necrosis  exists. 
Although  a  large  number  of  patients,  the  subject  of  caries  of  the  spine 
never  develop  external  abscesses,  it  by  no  means  follows  that  no  suppuration 

akes  place  ;  large  collections  of  pus  may  form  beneath  the  anterior  common 
ligament  in  the  dorsal  region  without  ever  discharging,  and  may  like 
abscesses  elsewhere,  dry  up  and  remain  as  cheesy  of  calareous  m^L  es 
More  rare  y  the  abscess  may  empty  itself  into  the  lung  or  intestine  ;  the 
latter  result  we  have  seen  iri  a  case  of  lumbar  caries  and  in  sacral  diskise 
and  It  IS  probably  more  common  than  is  supposed,  the  pus  in  the  motions 

3  c 


Fig.  184.— Caries  of  the  Spine,  showing  two 
foci  of  disease. 


754 


Spinal  Disease 


being  overlooked  or  put  down  to  enteritis.  In  other  instances  caries  of  the 
spine,  Hke  caries  elsewhere,  may  be  throughout  unattended  with  any  pus 
formation  (caries  sicca). 

There  is  often  a  discharge  of  small  sequestra  from  spinal  abscesses,  and 
sometimes  fair-sized  pieces  of  dead  bone  come  away  or  are  extracted,  as  m 
the  well-known  instances  of  the  odontoid  process  coming  away  entire  through 
the  pharynx  ;  but  this  is  not  common. 

Pus  from  a  lesion  in  one  part  of  the  spine  may  track  downwards  and  give 
rise  to.  a  second  focus  of  disease  lower  down,  but  sometimes,  as  in  fig.  184, 
the  two  foci  are  quite  independent  and  isolated  from  each  other  ;  in  the 
case  from  which  the  figure  was  taken  the  lower  patch  of  disease  developed 
first. 

In  some  instances  disease  may  begin  as  a  simple  non-tuberculous 
inflammation,  the  result  of  injury  as  already  mentioned  ;  this  is  not,  however, 
common  in  children  in  our  experience,  since  in  them  the  disease  usually 
runs  the  course  of  tuberculous  lesions  generally.  In  the  worst  cases  there  is 
a  mixed  infection  of  tubercle  bacilli  with  some  other  pyogenic  organism  such 
as  a  staphylococcus  or  the  bacillus  coli.  These  mixed  infections  are  apt  to 
occur  when  an  '  abscess '  so-called  has  been  inefficiently  dealt  with.  Cases 
of  spinal  curvature,  due  to  the  lesions  of  congenital  syphilis,  are  also 
described. 

Abscess. — Pus  in  connection  with  spinal  caries  usually  burrows  along 
certain  definite  lines  determined  by  muscular  and  fascial  barriers  ;  thus  in 
the  neck,  abscesses  are  either  praevertebral,  bulging  forwards  into  the 
pharynx,  as  in  atlanto-axial  disease,  or  point  at  the  side  in  the  posterior 
triangle,  just  behind  the  sterno-mastoid,  sometimes  on  both  sides. 

In  the  lower  cervical  and  upper  dorsal  regions  the  abscesses,  if  they  exist, 
rarely  point  externally,  but,  if  they  do  so,  either  track  down  the  spine  and 
appear  as  lumbar  or  psoas  abscesses,  or  perforate  an  intercostal  or  intertrans- 
verse space  and  appear  in  the  back.  Abscess  in  upper  dorsal  caries  com- 
paratively rarely  points  externally.  Dorsal  and  lumbar  caries  commonly 
gives  rise  to  psoas  abscess,  the  pus  getting  into  the  sheath  of  the  muscle  at 
its  upper  attachment  and  burrowing  down  within  it,  often  entirely  destroying 
the  muscle  itself ;  it  then  may  either  pass  outwards  into  the  iliac  fossa, 
beneath  the  iliac  fascia,  and  form  a  swelling  there  (iliac  abscess),  or,  travelling 
on  beneath  Poupart's  ligament,  bulge  in  the  thigh  on  the  outer  side  of  the 
femoral  sheath  as  a  psoas  abscess.  Often,  however,  though  forming  a  col- 
lection in  front,  the  matter  does  not  point  there,  but,  passing  on  behind  the 
vessels  towards  the  lesser  trochanter,  appears  at  the  back  of  the  thigh  as  a 
gluteal  abscess.  In  other  instances  the  pus  finds  its  way  round  the  edge  of 
the  quadratus  lumborum  and  through  the  transversalis  aponeurosis,  perhaps 
in  the  course  of  a  branch  of  a  lumbar  artery,  and  points  in  the  back  (lumbar 
abscess).  Again,  the  pus  may  gravitate  backwards  into  the  pelvis  and  escape 
through  the  sciatic  notch,  appearing  as  another  form  of  gluteal  abscess.  We 
have  seen  an  abscess  bulging  at  both  sciatic  foramina,  so  that  fluctuation 
could  be  felt  across  the  cavity  of  the  pelvis.  Less  often  the  abscess  descends 
over  the  iliac  crest  on  its  outer  aspect,  or  burrows  forwards  between  the 
layers  of  the  abdominal  wall.  Once  it  has  reached  the  thigh,  matter  may 
frack  down  it  for  an  indefinite  distance, 
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Beformity.— In  most  cases  caries  of  the  spine  sooner  or  later  gives  rise 
to  angular  deformity  (kyphosis).  This  is,  of  course,  due  to  destruction  of 
the  bodies  of  one  or  more  vertebr;e,  and  consequent  collapse  of  the  column  ; 
or  possibly,  to  a  certain  extent,  is  caused  by  muscular  contraction  drawing 
together  the  adjacent  bodies,  the  spines  being  thereby  made  to  project 
posteriorly.  The  amount  of  deformity  in  such  cases  varies  from  a  mere  faint 
prominence  of  one  vertebral  spine,  only  to  be  recognised  by  careful  observa- 
tion, to  a  great  prominent  '  knuckle  '  involving  six  or  eight  vertebrae.  When 
the  disease  is  in  the  dorsal  region,  the  falling  together  of  the  vertebral  bodies 
produces  a  corresponding  chest  deformity ;  the  ribs  are  brought  close 
together,  the  shoulders  are  raised,  and  the  head  looks  sunken  between  them, 
the  antero-posterior  diameter  of  the  chest  being  increased  at  the  expense  of 
the  vertical. 

In  the  cervical  region  the  deformity  is  usually  much  less  marked  ;  some- 
times, however,  there  is  a  prominent  angular  curvature,  and  the  head  is 
drooped  forwards  with  the  chin  upon  the  sternum  ;  or  the  head  and  upper 
cervical  vertebras  are  poked  forwards  with  a  projection  backwards  at  the 
root  of  the  neck. 

It  must  be  remembered,  however,  that  these  deformities  occur  only  in 
an  advanced  stage  of  destruction,  and  only  when  the  whole  breadth  of  a 
vertebra  is  eaten  away  ;  thus,  disease  of  one  side  or  the  posterior  part  of  a 
body  may  exist  without  any  angular  deformity,  and  in  some  instances  the 
spine  is  recurved,  so  that  the  convexity  is  forwards  instead  of  backwards  ; 
this  is  most  commonly  seen  in  the  cervical  region  :  we  have,  however,  seen 
it  in  the  lumbar  vertebrje  too.  In  such  cases  the  bending  is  never  sharply 
angular,  but  is  due  to  spasm  of  the  posterior  spinal  muscles  ;  it  can  rarely, 
if  ever,  be  due  to  destruction  of  bone,  for,  to  produce  such  result,  not  only 
the  bodies  but  the  arches  of  the  vertebras  would  have  to  be  destroyed  :  the 
condition  is  generally  merely  an  exaggeration  of  the  normal  curves. 

Since  there  is  a  physiological  curve  with  its  convexity  forwards  in  the 
cervical  and  lumbar  regions,  a  certain  amount  of  destruction  of  the  vertebral 
bodies  has  the  effect  of  merely  straightening  these  curves,  and  it  is  only 
when  considerable  erosion  has  taken  place  that  a  curve  with  its  convexity 
backwards  is  produced. 

Extensive  disease  of  the  posterior  parts  of  the  bodies  may,  of  course, 
exist  without  any  curvature,  and  in  such  cases  the  inflammatory  material 
poured  out  may  produce  pressure  on  the  cord  or  nerves,  or  inflammation 
by  extension  ;  hence  the  old  saying,  '  The  less  the  deformity,  the  more  the 
paralysis.' '  Paralysis  in  such  cases  is  probably  hardly  ever  due  to  bony 
pressure,  since  the  spinal  canal  is  not  encroached  upon  ;  this  is  only  likely 
to  occur  where  a  sequestrum  is  pushed  into  the  canal.^  Lateral  curvature 
sometimes  results  from  destruction  of  the  sides  of  the  bodies  and  consequent 
collapse ;  more  often,  however,  any  lateral  curvature  that  does  exist  is  a 
result  of  ligamentous  and  muscular  weakness,  and  as  such  is  a  true  lateral 
curvature. 

1  It  is  also  a  matter  of  frequent  observation  that  paraplegia  and  abscess  are  rarely 
associated. 

2  Paraplegia  is  commoner  in  cervical  and  upper  dorsal  caries  than  in  disease  lower 
down. 
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I5eforc  there  is  any  permanent  deformity  from  loss  f)f  material,  rertain 
characteristic  attitudes  are  assumed  hy  the  suljjects  of  spinal  disease.  In 
caries  of  the  cervical  spine  the  child  often  supports  his  head  with  his  liands 
to  lighten  the  pressure  upon  the  diseased  spot  and  |)revent  any  sudden  jar' 
and  is  slow  and  careful  in  turning  round  and  stooping.  When  the  dorsal  or 
lumbar  regions  are  involved,  instead  of  bending  the  spine  to  reach  any  object 
upon  the  floor,  the  child  bends  the  knees  and  hips,  and  so  brings  down  the 
hands,  and  at  every  opportunity  assumes  the  resting  position  shown  in  fig.  185. 

It  is  most  important  to  distinguish  angular  curvature  from  lateral  curva- 
ture and  from  rickety  spine..  It  is  only  in  the  very  early  and  very  late 
stages  of  disease  that  there  is  likely  to  be  any  doubt  whether  a  case  is  one 

of  lateral  or  angular  curvature  ;  in 
ordinary  well-marked  cases  the  dis- 
tinction is  clear  enough.  In  some 
old  cases  of  lateral  curvature  very 
sharp  bends  in  the  spine  are  much 
like  angular  deformity  ;  and  again, 
we  have  more  than  once  seen  cases 
where  there  was  an  early  lateral 
curve  and  no  symptoms  pointing  to 
caries,  yet  in  a  few  months  undoubted 
caries  appeared.  Careful  and  re- 
peated observations  are,  therefore, 
necessary  if  there  is  any  possibility 
of  doubt,  and  it  must  be  remembered 
that  the  two  affections  may  co-exist. 
Ordinarily  a  diagnosis  is  readily 
made  by  the  presence  in  the  one  of 
a  lateral  curve  and  of  rotation,  and 
by  the  fact  that  the  curve  in  caries 
is  abrupt,  in  lateral  curvature  gradual, 
as  well  as  by  the  presence  or  absence 
of  the  other  symptoms  of  caries 
mentioned. 

The  rickety  spine  is  distinguished 
by  its  being  a  general  rounded  curve, 
by  the  absence  of  rigidity,  by  the 
disappearance  of  the  curve  when  the 
child  is  held  so  that  the  weight  comes  upon  the  spine,  by  the  evidences  of 
rickets  elsewhere,  and  the  absence  of  the  characteristics  of  caries.  Caries 
also  is  very  rare  in  the  first  two  years  of  life,  rickety  spine  much  more 
common  during  that  period. 

With  these  exceptions,  and  the  possible  ones  of  an  old  fracture  or  dis- 
location, or  congenital  undue  prominence  of  certain  spines,  or  the  develop- 
ment of  burs.x  over  the  spines,  the  result  of  friction  or  pressure,  angular 
deformity  may  be  taken  as  pathognomonic  of  caries  either  present  or  pre- 
existing. 

Abscess  is  not  by  itself  a  certain  indication,  since  it  may  be  due  to  many 
other  causes  than  spinal  caries  ;  still,  the  presence  of  a  lumbar,  gluteal,  iliac, 


Fig.  185. — Caries  of  the  Spine,  showing  a  cha- 
racteristic resting  attitude,  which  should  be 
contrasted  with  the  rickety  spine  seen  in  fig.  41. 
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psoas,  post-pharyngeal,  or  cervical  abscess  should  always  lead  to  a  careful 
examination  of  the  spine.  It  must  be  remembered  that  pelvic  disease, 
glandular,  perityphlitic,  perisigmoid,  and  perinephritic  abscesses,  empyema, 
carious  ribs,  sacro-iliac  and  hip  disease,  &c.,  may  give  rise  to  suppuration, 
which  may  point  in  positions  identical  with  those  m  which  spinal  abscesses 
may  find  outlet. 

Rigidity  is  a  most  important  sign  of  spinal  disease,  important  all  the 
more  because  it  is  an  early  one  ;  the  stiffness  is  due  to  spasm  of  the  spinal 
muscles,  just  as  in  disease  of  any  other  joint.  Rigidity  is  best  tested  by 
stripping  the  child  and  putting  some  object  upon  the  floor  for  him  to  pick 
up  ;  by  watching  carefully  it  will  be  seen  whether  the  whole  spine  bends  as 
in  health,  or  whether  it  is  held  stiff  and  immovable  in  any  part.  Healthy 
children  freely  bend  their  spines,  but  in  order  to  test  fully  the  mobility  of 
the  column  the  child  should  be  told  to  keep  its  knees  straight.  Absence 
of  flexibility  is,  taken  alone,  the  most  valuable  sign  of  caries  except 
deformity. 

In  the  cervical  region,  muscular  spasm  may  give  rise  to  wry-neck,  in- 
ability to  nod  or  to  turn  the  head  round,  according  to  the  part  involved. 

Besides  contraction  of  the  posterior  spinal  muscles,  there  maybe  rigidity 
of  the  ilio-psoas,  causing  flexion  of,  and  inability  to  straighten,  one  or  both 
legs  ;  this  usually  means  that  a  psoas  abscess  is  beginning  to  form,  and  the 
muscles  are  rigid  in  consequence  of  irritation,  or  kept  voluntarily  contracted 
to  prevent  pressure  upon  the  abscess.  Local  rigidity  of  the  lumbar  muscles 
or  of  certain  of  the  posterior  spinal  muscles  will  sometimes  be  found;  thus 
the  erector  spince  may  be  seen  tightly  contracted  and  standing  out  promi- 
nently just  above  the  sacrum. 

The  test  of  bending  the  body  backwards  is  more  applicable  to  adults 
than  to  children,  in  whom  it  is  difficult  to  estimate  amounts  of  pain  ;  it 
should,  however,  always  be  employed. 

Muscular  zvasting  occwxs  in  spinal  as  in  other  joint  diseases,  but  is  rarely 
well  marked,  except  when  the  disease  is  far  advanced,  and  hence  it  is  not  of 
great  value  alone  as  a  symptom. 

Dysphagia  may  result  from  pressure  by  an  abscess  upon  the  pharynx  or 
oesophagus,  or  dyspncea  from  pressure  upon  the  trachea  or  lungs  or  upon  the 
recurrent  laryngeal  nerves  in  disease  lower  down  ;  so,  too,  possibly,  exten- 
sive abscess  in  the  chest  may  give  rise  to  physical  signs,  dulness,  &c.'  This 
is,  however,  more  likely  to  be  due  to  enlarged  mediastinal  glands.  We  have 
had  a  case  in  which  severe  and  progressive  dyspnoea  came  on  in  a  boy  with 
acute  caries  of  the  upper  dorsal  spine  :  the  disease  was  only  of  about  seven 
weeks'  standing,  but  there  was  a  well-marked  angular  curvature.  There  was 
no  paraplegia.  Slight  dulness  was  found  on  the  right  side  near  the  spine, 
but  no  evidence  of  actual  lung  mischief  sufficient  to  account  for  the  dyspncea' 
A  portion  of  rib  opposite  the  most  prominent  part  of  the  curvature  was 
excised  and  the  head  and  proximal  part  of  the  rib,  which  were  carious 
removed.  A  considerable  '  abscess  '  was  found  in  front  of  the  spine,  and  all 
the  pressure  symptoms  were  at  once  relieved  when  it  was  emptied. 

Large  abdominal  abscesses  may  produce  pressure  effects  upon  vessels 
and  viscera,  but  these  are  rare  results.  Abdominal  distension  from  flatu- 
lence may  be  due  cither  to  pressure  upon  nerves  or  to  failure  of  the  digestive 
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powers  in  later  stages,  or  to  coincident  tuberculous  disease  of  the  intestines 
mesenteric  glands,  &c.  ' 

The  subjective  symptoms  of  spinal  caries  are  pain  and  loss  of  sensation. 
Pain  may  be  acute  or  nothing  more  than  a  feeling  of  tiredness  or  aching  :  it 
is  usually  an  early  and  prominent  symptom  ;  it  may,  however,  be  entirely 
absent,  just  as  in  some  instances  of  chronic  joint  disease  elsewhere.  Usually 
there  is  pain  over  the  affected  spot,  increased  by  pressure  or  jarring  of  the 
spine,  such  as  may  occur  in  jumping,  or  suddenly  stepping  down  from  a 
height ;  in  caries  of  the  cervical  spine,  pressure  upon  the  top  of  the  head 
often  causes  suffering,  and  in  any  part  of  the  column  flexion  or  rotation 
movements  may  be  painful. 

Further,  there  is  usually  pain  in  the  course  of  the  nerves  passing  out 
from  the  diseased  area  ;  thus,  in  dorsal  caries  there  is  pain  at  the  sternum  or 
in  the  side  ;  in  dorso-lumbar  disease  there  is  abdominal  pain  ('girdle  pain'; 
so  called  '  dry  belly  ache  ').  Pains  in  the  limbs,  shooting  down  the  legs  over 
the  distribution  of  the  sacral  and  lumbar  jjlexuses,  and  similarly  in  the  arms, 
may  be  met  with.  Any  obscure  pain  should  always  be  carefully  traced  to  its 
source  by  searching  along  the  whole  course  of  the  affected  nerve  up  to  its 
origin.  Thus,  pain  in  the  back  of  the  head,  so-called  'headache,'  maybe  due 
to  pressure  upon  the  occipital  nerves,  and  so  on.  ^ 

The  anaesthesia  and  parassthesia  due  to  spinal  caries  are  either  the  result 
of  pressure  upon  the  theca  or  nerves  or  of  inflammation  spreading  from  the 
bone  to  the  meninges  or  cord,  and  will  be  found  described  at  page  605. 

Pain  in  the  spine  is  sometimes  increased  by  the  application  of  warmth, 
e.g.  a  hot  sponge  applied  over  the  diseased  part,  but  the  symptom  is  not 
constant  nor  of  any  great  value.  In  some  instances  we  have  found  herpes 
zoster  occurring  in  connection  with  caries  of  the  spine,  and  it  is  worth  while 
to  examine  the  spine  in  cases  of  shingles,  since  the  eruption  may  be  a  result 
of  lesions  starting  in  the  spinal  column. 

The  conditions  most  likely  to  be  confounded  with  spinal  disease  are,  in 
the  neck,  sprains  or  stiff  neck  from  cold,  reflex  irritation,  &c.,  glandular  in- 
flammation, and  cervical  cellulitis.  The  '  vertebra  prominens '  should  be 
remembered,  and  the  ease  with  which  the  cervical  transverse  processes  can 
be  felt  ;  there  is  often  a  deceptive  feeling  of  thickening  about  the  cervical 
vertebra:  which  is  apt  to  mislead  unless  comparison  is  made  with  a  healthy 
neck.  In  caries  thickening  will  be  felt.  In  glandular  abscess  the  glands 
themselves  can  usually  be  felt  to  be  enlarged,  and  generally  the  pain  is  most 
marked  or  only  exists  on  one  side,  whereas  in  caries  there  is  usually  tender- 
ness on  pressure  on  both  sides.  This,  with  the  other  symptoms  already 
mentioned,  will  serve  to  distinguish  between  the  two  conditions.  Pre- 
vertebral abscess,  though  often  due  to  spinal  disease,  may  be  the  result 
of  several  other  lesions  {vide  p.  79). 

Caries  of  the  dorsal  and  lumbar  spine  has  already  had  its  distinguishing 
features  pointed  out  ;  it  is  only  necessary  to  add  that  in  all  cases  search 
should  be  made  for  evidence  of  abscess  deep  in  the  abdomen,  since  large 
collections  of  matter  sometimes  form  very  insidiously. 

For  illustrations,  of  tliese  peripheral  pains  the  .reader  is  referred  to  Mr.  Hilton's 
admirable  book,  Rest  and  Pain,  edited  by  Mr.  Jacobson. 
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Complications.— In  addition  to  the  troubles  arising  directly  from  the 
spinal  lesions  other  complications  may  arise  ;  thus  the  vertebral  disease  may 
be  only  a  part  of  a  general  tuberculosis  in  which  viscera  or  bones  and  jomts 
other  than  the  spine  may  be  involved.  Sometimes  a  psoas  abscess  m  track- 
ing down  gives  rise  to  disease  of  the  sacro-iliac  or  hip  joints  {vide  HiP 
Disease).  As  a  result  of 'pressure  upon  or  inflammation  of  the  spmal  cord 
and  its  membranes  cystitis  or  paralysis  of  the  bladder  may  result  ;  bedsores 
may  form,  both  as  a  consequence  of  pressure  and  from  the  nerve  lesions. 
Exhaustion,  hectic,  lardaceous  disease,  and  general  tuberculosis  are  the 
most  common  causes  of  death,  though  it  must  not  be  forgotten  that  sudden 
death  may  occur  from  displacement,  the  result  of  softened  ligaments,  m  the 
upper  cervical  spine,  or  from  bursting  of  an  abscess  into  the  air  passages,  or 
ulceration  into  a  large  vessel.  In  other  instances  pyemia  or  other  inter- 
current disease  cuts  life  short. 

Paraplegia  may  occur  in  the  course  of  spinal  disease  as  a  result  of  pres- 
sure from  inflammatory  exudation  poured  out  into  the  spinal  canal,  from 
effusion  pressing  upon  the  nerve  roots,  an  occurrence  met  with  in  the  cervical 
region  ('cervical  paraplegia'  of  Gull),  from  necrosis  and  projection  of  a 
sequestrum  into  the  canal,  or  rarely  from  the  angular  bending  of  the  spinal 
column.  Paraplegia  occurs  most  frequently  in  cases  of  caries  of  some  part 
above  the  lower  dorsal  spine,  more  rarely  in  lumbar  disease.  The  degree 
of  paralysis  varies  from  mere  weakness  with  paraesthesia  to  complete 
paralysis  of  the  lower  limbs,  the  bladder,  and  the  rectum  ;  or  in  rare  cases  the 
paraplegia  may  be  complete  below  the  lower  cervical  region.  There  are  loss 
of  power,  diminished  sensibility,  exaggeration  of  the  reflexes,  more  or  less 
contraction  of  the  limbs,  and,  in  cases  where  the  cervical  or  lumbar  enlarge- 
ment of  the  cord  is  involved,  actual  muscular  degeneration.  Pain  may  or 
may  not  be  present.  For  details,  vide  chapter  on  Nervous  Diseases  ; 
Paraplegia,  p.  605. 

Mode  of  Repair. — Repair  in  the  spine  takes  place  just  as  in  other  joints  ; 
the  carious  or  necrotic  process  ceases,  and  the  tissue  injured  beyond  recovery 
is  either  absorbed  or  is  thrown  off  and  comes  away  in  the  discharge,  or  it  is 
encysted  and  remains  quiescent,  giving  rise  to  no  more  irritation.  The 
granulation  tissue  either  develops  into  fibrous  tissue  or  ossifies,  and  the 
adjacent  bone  surfaces  are  welded  together ;  in  addition  to  this  bony 
splints  and  buttresses  are  developed  around  the  diseased  spot  and  further 
strengthen  it. 

It  is  possible  in  very  early  stages  for  the  inflammation  to  subside,  and 
the  parts  to  return  to  their  original  healthy  condition  ;  but  once  there  is  loss 
of  substance  the  curvature  is  never  lost,  though  the  spine  may  appear 
straighter  from  development  of  compensatory  curves,  or  from  straighten- 
ing out  of  other  mere  transitory  yieldings  due  to  muscular  and  ligamentous 
weakness. 

Ireatmen/.-— Disease  of  the  spine  requires  treatment  on  exactly  the  same 
principles  as  disease  of  other  joints,  viz.  rest  and  general  hygienic  measures, 
with  such  management  of  abscesses  as  each  case  may  demand. 

The  general  treatment  need  not  be  specified  here  further  than  to  say 
that  nutritious  and  careful  diet,  iron,  and  cod-liver  oil,  together  with  good 
air— sea  air  if  possible— are  the  desiderata.    The   difficulties  arise  in 
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obtaining  rest  and  in  the  treatment  of  abscesses.    Rest  imolies  absoln^. 

xat,on  of  the  diseased  part :  this  requires  different  arran  e  .  n  car  t 
of  the  upper  and  lower  parts  of  the  spine.  In  cervical  caries  the  best  plan  of 
trea  ment  ,s  to  put  the  child  on  a  hard  mattress,  with  a  small  pi  low  "fi 
n  between  the  shoulders  and  occiput  so  as  just  to  support  the  sp  ne  withou 
.tia.mng  ,t  :  a  ru,g  a,r  or  water  cushion  for  the  head  answers  very  weS 
Sandbags  not  too  t.ghtly  filled  are  then  laid  along  each  side  of  the  neck 
TfoMedT   'l,'  ^"^^^f  °-  Pl-ed  across  above  the  top  of  the  head  j 

a  folded  handkerchief  should  be  carried  across  the  forehead  and  fastened 
to  the  sandbags  at  the  side  to  prevent  any  possible  lifting  of  the  head 

Arrangements  should  be  made  for  defalcation,  &c., 
vyithout  disturbing  the  child,  by  providing  a  hole  in 
the  mattress  or  a  separate  part  in.  the  middle  that 
can  be  slid  out.  We  know  no  better  plan  than  this, 
as  advised  by  Mr.  Hilton,  where  it  can  be  carried  out 
rigidly,  but  it  is  difficult  to  manage  for  a  sufficient 
time.  Extension  by  means  of  a  head  sling  and  weights 
may  be  applied  in  cases  of  cervical  and  high  dorsal 
caries  {vide  Schapps,  '  Year-Book  of  Treatment,'  1895, 
p.  276).  As  soon  as  repair  has  fairly  advanced,  as 
evidenced  by  absence  of  pain  for  some  months  pre- 
viously, loss  of  tenderness,  and  diminution  of  thicken- 
ing, with  drying  up  of  any  abscesses  that  may  have 
formed,  the  child  should  have  on  a  stiff  leather  or 
poroplastic  collar  moulded  carefully  to  the  neck  and 
occiput,  and  shaped  to  the  shoulders  below  ;  he  may 
then  begin  gently  and  carefully  to  get  about  for  a 
short  time  daily,  but  on  the  least  sign  of  pain  or  swell- 
ing the  original  plan  must  be  reverted  to. 

Or  a.  jurymast  may  be  applied  with  a  plaster  or 
felt  jacket,  either  the  original  form  devised  by  Sayre, 
or  a  shape  we  prefer  as  less  troublesome,  and  we 
think  more  efficient,  as  shown  in  %.  186  ;  this  form 
has  the  advantage  of  providing  elastic  support,  of  not 
requiring  to  be  made  of  steel,  and  of  not  tending  to 
press  upon  the  vertex.  The  jurymast  must  be  care- 
fully modelled  to  the  particular  case,  and  never 
removed,  but  the  straps  kept  just  taut.  Failing  the 
treatment  in  bed,  the  jurymast  is,  we  think,  as  good  a 
plan  as  any,  though  it  is  troublesome  to  manage,  and  we  seldom  use  it. 
Various  other  methods,  such  as  inflatable  rubber  collars,  sawdust  collars, 
&c.,  are  used  with  advantage  in  suitable  cases,  i.e.  when  the  disease  is 
subsiding.  Extension  of  the  head  by  weights,  the  trunk  being  fixed,  is 
sometimes  usefully  employed,  but  requires  care  not  to  overstretch  the 
softening  ligaments. 

Caries  in  the  upper  and  mid-dorsal  regions  requires  as  absolute  recum- 
bency as  cervical  disease,  but  it  may  be  either  in  the  prone  or  supine  position, 
and  sandbags  are  not  required  ;  the  child  should  be  fastened  down  by  the 
simple  plan  shown  in  fig.  180  if  he  cannot  be  trusted  to  lie  still.    The  jury- 


FiR.  18 5. —A  Jurymast  for 
Cervical  or  Upper  Dorsal 
Caries.  The  al  tered  shape 
of  the  upright  makes  it 
easier  to  fit,  and  it  is  not 
necessary  to  have  it  of 
steel  ;  it  also  prevents  fall- 
ing forward  of  the  head 
without  making  abso- 
lutely vertical  traction. 
The  spring  of  the  steel  is 
replaced  by  elastic  cords 
in  the  straps,  which  have 
been  omitted  from  the 
figure  for  the  sake  of 
clearness. 
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mast  plan  is-  applicable,  of  course,  to  these  cases  as  well,  and  must  be  used 
in  any  case  where  the  ordinary  jacket  cannot  be  so  applied  as  to  carry  the 
weight  of  the  Upper  part  of  the  body. 

The  ordinary  plaster-of-Paris  Sayre's  jacket  is  a  useful  appliance  for  spinal 
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Fig.  187.— Patterns  of  Splints  for  Spinal  Caries  Laminprtnm-..  c  .      .re-      1.  , 
and  lower  limbs  ;  b,  for  dorso-lnmbar  caHes   c  C  pner  Z       ,  fi-^->ng  head,  trunk, 

dorso-lumbar  laminectomy  ;      for  fixine  vvhole  t7u  k  nnd  I        V  '  '^'^^.^^'^  !  e,  for 

gluteal  abscess,  &c.    The^e  appliances  l^S^^^^^^ ^^^^^  5^1^ 

caries  in  the  lower  dorsal  and  lumbar  regions.    In  acute  and  rapidly  pro- 
gressmg  cases  a  period  of  recumbency  should  be  insisted  on,  either  with  or 
without  the  jacket.    Certain  points  are  essential  in  the  use  of  this  appliance 
. .  Any  sharply  projecrtng  spines  must  be  protected  by  padding  round  them 
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and  by  careful  moulding  of  Ihe  plaster  to  avoid  pressure.  2.  The  jacket 
must  reach  well  up  to  the  root  of  the  neck  in  front  and  behind,  being  shaped 
out  in  the  axilhr: ;  this  may  be  done  by  carrying  the  bandages  crosswise  over 
the  shoulders  and  cutting  out  the  cervical  part  afterwards,  or  by  careful 
adjustment  of  the  turns  without  crossing  the  shoulders.  3.  The  lower 
border  of  the  jacket  must  come  down  well  over  the  crest  of  the  ilium,  so  as 

to  distribute  the  pressure  and  prevent  the 
/"  "~  formation  of  sores  on  the  crest  and  iliac 

spines.  In  fact,  the  jacket  must  be  closely 
fitting  and  envelop  the  whole  spine  from 
neck  to  pelvis,  and  not  be,  as  it  too  often  is, 
a  mere  wisp  round  the  waist.  We  used 
generally  to  apply  these  jackets  in  the  out- 
patients' room,  with  the  child  lying  on  its 
face  across  two  chairs  with  a  gap  between 
them  ;  the  tripod  may,  of  course,  be  used, 
but  with  the  greatest  caution,  to  prevent  any 
stretching,  and  it  must  be  remembered  that 
the  point  in  applying  the  jacket  is  to  fix  the 
spine  and  prevent  any  further  pressure,  not 
to  pull  the  surfaces  apart — it  would  be  as 
rational  to  put  on  powerful  extension  and 
counter-extension  after  excision  of  the  knee, 
dragging  the  bones  away  from  one  another, 
as  to  try  to  extend  a  carious  spine.  Of  the 
various  modifications  of  the  jacket  we  have 
no  experience.  With  careful  management 
a  jacket  will  last  from  nine  months  to  a  year 
if  the  child  does  not  grow  out  of  it,  but 
usually  hospital  patients  require  new  ones 
every  two  or  three  months.  The  plan  of 
putting  on  two  jerseys  and  changing  the 
inner  one  by  tacking  a  new  one  to  its  lower 
edge,  and  then  drawing  it  upwards  beneath 
the  jacket  by  pulling  the  old  one  over  the  head, 
is  ingenious  and  saves  frequent  changing  in 
some  cases.    Pain  after  a  jacket  is  put  on 


usually  means  pressure  at  some  pomt. 
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Fig.  188.— Caries  of  the  Spine,  with 
double  ilio-lumbar  abscess,  treated 
by  the  application  of  a  double 
Thomas's  splint. 


should  lead  to  careful  examination  :  if  at  the 
hips  or  axilla,  it  maybe  relieved  by  judicious 
packing  or  cutting  out ;  if  in  the  back,  the 
jacket  must  be  removed,  or  it  will  cause  sores. 
Free  dusting  between  the  jersey  and  the  skin 
with  powdered  boric  acid,  or,  in  dirty  people,  with  pulv.  hyd.  ammon.,  is 
useful  From  six  to  eight  bandages  are  usually  required  for  a  jacket  m  a 
child  ;  they  should  be  applied  in  spirals  so  as  to  cross  and  strengthen  one 
another,  and  care  must  taken  not  to  allow  the  edges  to  be  thm  and  weak. 
'  Dinner  pads  '  are  not  necessary  if  the  bandages  are  put  on  judiciously  ;  a 
soft  patch  in  the  jacket  over  the  abdomen  does  not  (femand  a  re-apphcation 
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so  long  as  the  rest  of  the  jacket  is  firm.  In  some  cases,  where,  from  the 
presence  of  abscesses  in  the  back,  or  co-existent  hip  disease,  or  flexion  of  the 
legs  from  psoas  abscess,  a  jacket  is  inapplicable,  we  use  a  double  Thomas's 
hip  splint  and  find  it  very  useful  ;  it  ensures  recumbency,  keeps  the  spine  at 
rest,  extends  the  legs,  and  does  not  interfere  with  dressings  nor  require 
removal  (figs.  187,  188).  Should  the  child  be  fit  to  be  on  its  legs,  it  can  get 
about,  with  crutches,  in  a  double  Thomas's  splint. 

Poroplastic  and  other  jackets  have  only  doubtful  advantages  over  the 
original  Sayre's,  and  have  many  drawbacks  ;  they  are  rather  applicable  as 
protections  after  consolidation  has  taken  place  than  as  a  mode  of  treatment 
for  active  disease.  Of  the  various  special  apparatus  we  can  only  speak 
in  the  same  terms,  but  not  from  actual  experience  of  them  :  we  have  never 
been  tempted  to  try  them. 

While  we  have  described  the  management  of  Sayre's  jackets  and  the  jury- 
mast  we  have  personally  almost  entirely  given  up  their  use  in  favour  of  absolute 
recumbency  with  or  without  a  Thomas's  spine  splint.  We  believe  no  treatment 
is  so  good  as  absolute  confinement  to  a  recumbent  posture  ;  but  it  must  be 
absolute  ;  there  must  be  no  raising  of  the  body  for  washing  or  feeding  or 
emptying  the  bowels.  The  best  plan  is  to  keep  the  child  on  a  blanket- 
covered  board  on  which  he  can  be  carried  to  and  from  bed  and  his  day-room 
or  spinal  carriage.  From  this  board  he  should  never  be  raised,  though  he 
may  be  occasionally  rolled  over  on  to  his  side  to  sponge  the  back. 

If  it  were  possible  to  reach  and  remove  the  source  of  suppuration  in  all 
cases,  the  management  of  spinal  abscess  would  be  that  of  all  other  abscesses 
in  connection  with  bone  disease,  but  the  question  is  not  a  simple  one,  and 
each  case  has  to  be  judged  for  itself.  In  cervical  disease,  as  a  rule,  all 
abscesses  should  be  opened  as  soon  as  they  develop,  for  they  are  apt  to  track 
widely  down  the  neck  or,  pointing  in  the  pharynx,  to  become  septic  or  a  source 
of  danger  from  pressure.  Hence  antiseptic  incision,  by  dissection  at  the  pos- 
terior border  of  the  sterno-mastoid,  is  the  best  treatment.  In  one  case  where 
the  d  isease  was  of  the  spinous  process  alone,  we  opened  the  abscess,  and  later 
removed  the  necrosed  spine ;  and  this,  perhaps,  might  sometimes  be  done  in 
necrosis  of  the  bodies  as  proposed  by  Sir  F.  Treves  more  especially  for  lumbar 
necrosis.  Opening  of  the  abscess  in  the  pharynx  is  not  a  good  plan,  and  should 
only  be  done  in  an  emergency  where  the  pressure  is  threatening  suffoca- 
tion ;  even  then  we  should  prefer  to  do  tracheotomy  and  then  open  the 
abscess  in  the  neck  at  leisure,  allowing  the  tracheotomy  wound  to  close. 

Abscess  due  to  upper  dorsal  caries  does  not  usually  come  to  the  surface, 
though  no  doubt  it  often  exists  hidden  in  the  posterior  mediastinum  ;  where  if 
it  gives  rise  to  symptoms  it  may  be  recognised,  as  in  the  case  related  on  p.  757. 
Abscess  pointing  in  the  lumbar,  iliac,  or  psoas  area  is  the  condition  most 
commonly  met  with  ;  as  to  its  treatment,  our  opinion  is  that  if  the  abscess  is 
on  the  point  of  bursting,  or  gives  rise  to  much  pain,  or  is  increasing,  it 
should  be  opened  at  once  with  full  antiseptic  precautions — the  opening 
bemg  made  in  the  loin  if  there  is  any  cavity  there  of  sufficient  size,  or,  if  not, 
in  some  cases  it  is  a  good  plan  to  pass  a  long  probe  from  the  lower  opening, 
ihac,  psoas,  or  gluteal,  as  the  case  may  be,  and  cut  down  upon  it  in  the  loin. 
Where  the  abscess  is  small,  chronic,  and  stationary,  and  where  no  adequate 
treatment  has  been  hitherto  adopted  and  there  is  not  much  pain,  it  is 
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justifiable  lo  wait.  The  pus  may  be  absorbed,  there  may  be  no  sequestra 
to  keep  up  irritation,  and  the  caries  may  subside  with  rest,  while  wc  cannot 
remove  the  disease  if  it  does  not  subside.  When  once  opened  there  is 
always  the  possibility  of  dressings  slipping  and  the  wound  getting  foul,  with 
the  usual  result  of  slowly  progressive  or  acute  septic  poisoning.  But  if  the 
conditions  mentioned  above  exist,  or  if  the  abscess  is  large  or  does  not 
subside  after  a  few  weeks  of  absolute  rest  in  bed,  it  is  better  emptied.  All 
spinal  abscesses,  when  opened,  should  be  dealt  with  by  the  method  already 
mentioned  as  suitable  for  chronic  abscesses  elsewhere — i.e.  they  should  be 
opened  freely,  all  their  contents  thoroughly  wiped  and  washed  out ;  the  wall 
of  the  abscess  being  thoroughly  cleaned,  and  the  wound  closed  without 
drainage.  Should  there  be  subsequent  evidence  of  sepsis  from  imperfect 
management  of  the  wound,  it  must  be  opened  and  drained,  but  this  must 
be  looked  upon  as  a  serious  disaster.  If,  however,  the  wound  heals  without 
fever,  but  the  abscess  gradually  refills,  the  failure  is  due  merely  to  incom- 
plete removal  of  the  diseased  material,  and  the  operation  must  be  repeated 
as  often  as  fluid  re-collects.  By  this  method  excellent  results  will  be 
obtained  if — and  this  is  the  whole  question— sepsis  is  avoided.  As  to  lumbar 
exploration  and  removal  of  sequestra,  the  plan  introduced  by  Sir  F.  Treves, 
we  confess  we  rather  agree  with  Mr.  Owen  that,  while  opening  the  abscess 
as  near  the  seat  of  disease  as  possible  is  of  course  good,  it  is  but  rarely  that 
we  can  hope  to  make  out  the  exact  condition  of  parts  or  find  the  sequestra 
in  situ,  and  the  method  is,  as  already  pointed  out,  only  applicable  to  lumbar 
disease.  Nevertheless  the  abscess  should  be  explored  with  the  finger  in 
order  to  ascertain  the  size,  shape,  and  relations  of  the  cavity,  as  well  as  to 
reach,  if  possible,  the  original  seat  of  the  disease  and  remove  any  sequestra 
and  wash  or  sponge  out  any  caseous  lymph  lying  loose  in  the  abscess  cavity. 
This  is,  of  course,  quite  a  different  matter  from  cutting  down  upon  vertebral 
bodies.  It  is  not  wise  to  scrape  these  abscesses  or  to  use  any  strong  anti- 
septic lotion,  since  anything  more  than  gentle  wiping  out  is  apt  to  lead  to 
bleeding  from  the  wall  of  the  cavity,  and  any  strong  lotion  may  be  imper- 
fectly emptied  out  of  the  cavity,  and  so  may  give  rise  to  poisoning. 

Where  paraplegia  occurs  strict  recumbency  in  bed  is  the  only  treat- 
ment, with  very  careful  general  management  and  the  utmost  watchfulness  to 
avoid  bedsores.  All  discharges  must  be  carefully  cleaned  away  and  the 
parts  kept  dry  and  powdered  with  boric  acid.  Occasional  washings  with 
strong  spirit  tend  to  harden  the  skin  and  prevent  pressure  sores.  Any  con- 
tractures of  the  limbs  should  be  prevented  as  far  as  possible  by  suitable 
appliances.  The  mternal  administration  of  large  doses  of  iodide  of  potassium 
is  highly  recommended  by  our  friend  Dr.  Gibney,  of  New  York,  but  it  has 
failed  in  our  own  hands.  Mercury  may  be  tried  with  advantage  in  some  cases. 
Counter-irritation  in  the  form  of  blisters  or  the  actual  cautery  is  sometimes 
of  service.  Where  the  paraplegia  resists  all  treatment  for  a  long  time,  the 
question  of  '  laminectomy '  and  removal  of  the  source  of  pressure  is  to  be 
considered.  In  one  case  in  which  we  operated  we  removed  a  thick  layer 
of  lymph  from  within  the  spinal  canal,  and  a  paraplegia  of  six  months' 
standing,  which  had  resisted  all  other  modes  of  treatment,  at  once  began 
to  improve,  but  the  benefit  was  only  temporary.  In  two  of  our  cases  com- 
plete recovery  of  power  of  walking  followed  the  operation,  but  we  hmit 
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its  application  to  cases  in  which  paraplegia  has  persisted  after  at  least  six 
months'  absolute  recumbency.  In  cases  where  paraplegia  has  come  on 
rapidly,  and  is  due  to  ])ressure  of  an  abscess,  the  operation  should  no 
doubt  be  done  earlier  (■y/V/t-  Thorburn,  'Brit.  Med.  Jour.,'  June  30,  1894). 
Sufficient  success  has  been  obtained  by  laminectomy  to  fully  justify  it 
in  cases  where  paraplegia  does  not  improve  by  long-continued  rest.  The 
cord  may  be  compressed  by  sequestra  or  by  an  extradural  abscess,  or 
possibly  by  distortion  of  the  spine,  but  most  commonly  the  pressure  is  due 
to  effiision  of  thick  tough  lymph  on  the  surface  of  the  theca.  For  details  of 
the  operation  we  must  refer  to  the  special  works  on  operative  surgery.  After 
the  operation  some  such  apparatus  as  that  figured  (fig.  187,  A,  c,  or  e)  should 
be  applied  until  the  parts  have  consolidated.  Our  own  experience  is  that 
the  operation  is  seldom  called  for,  and  that  the  great  majority  of  cases  of 
compression  paraplegia  improve  by  continuous  rest  in  bed. 

Disease  of  the  sacrum,  with  abscess  pointing"  into  the  rectum,  is  a  de- 
sperate condition.  The  abscess  is  certain  to  be  septic,  and  can  only  be 
reached  through  the  rectum  unless  it  has  burrowed  down  to  the  sciatic 
notch,  or  points  at  the  back,  as  it  may  do.  In  one  case  we  tried  to  remove 
the  disease,  but  in  conseciuence  of  patency  of  the  theca  below  its  normal 
point  it  was  wounded,  and  the  child  died  of  meningitis  ;  the  post-moriem 
showed  that  any  such  operation  would  have  been  exceedingly  difficult,  and 
probably  impracticable. 

The  prognosis  in  spinal  disease  depends  upon  the  stage  to  which  the 
mischief  has  advanced,  the  presence  of  other  tuberculous  lesions,  and  the 
amount  of  care  that  can  be  bestowed  upon  the  case.  It  is  not  necessarily 
bad,  and  under  favourable  circumstances  is  decidedly  good  ;  but  from  one 
to  three  years'  treatment  or  even  more  is  required. 

Atlanto-axial  disease  is,  as  already  remarked,  rare  in  children  ;  it  is  essen- 
tially the  same  disease  as  tuberculosis  of  any  other  joint,  but  its  importance 
depends  upon  the  effects  liable  to  follow  softening  of  the  ligaments  and 
sudden  displacement  of  the  odontoid  process,  viz.  sudden  death  from  pressure 
upon  the  upper  cervical  cord.  Occipital  pain,  rigidity  and  thickening  of  the 
neck,  with  perhaps  paresis,  are  the  general  symptoms  ;  there  may  be  special 
difficulty  in  rotating  the  head.  The  general  rules  for  cervical  caries  apply 
in  other  respects  to  this  locality. 

Disease  of  the  costo-vertebral  articulations  sometimes  occurs,  either 
alone,  or  as  a  result  of  extension  from  disease  of  the  spine  or  a  rib.  Pain 
which  may  be  radiating,  and  formation  of  abscess,  are  usually  the  only 
symptoms  by  which  the  disease  can  be  recognised.  The  abscess  may  point 
either  in  the  back  or  lumbar  region  ;  possibly  some  cases  of  psoas  abscess 
depend  upon  this  lesion.  It  is  likely  to  be  mistaken  for  spinal  caries,  but 
the  absence  of  curvature,  the  slight,  if  any,  rigidity,  and  the  unilateral  pain 
and  suppuration,  as  well  as  the  results  of  exploration,  will  probably  enable 
the  difficulty  to  be  cleared  up.  Fixation  in  a  plaster  jacket  with,  if  neces- 
sary, a  window  for  discharge,  or,  better  still,  one  of  the  appliances  figured 
(fig.  187)  is  the  best  treatment  if  the  disease  is  intractable. 

calofs  operation.— The  revival  of  the  practice  of  forcibly  reducing  the 
deformity  resulting  from  destruction  of  the  vertebral  bodies  by  tuberculous 
disease  must  be  briefly  noticed,  as  the  method  has  been  to  some  extent 
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employed  in  this  country,  and  more  largely  upon  the  Continent  and  in 
America. 

The  plan  consists  in  straightening  out  an  angular  curvature  by  combined 
traction  and  pressure  forcibly  applied.  That  it  is  possible  to  reduce  the 
deformity  by  this  means  in  cases  where  active  disease  is  going  on,  and  even 
in  some  instances  where  repair  has  taken  place,  there  is  no  doubt.  Whether 
the  treatment  is  reasonable  and  justifiable  is  quite  another  question.  When 
active  disease  is  going  on  it  can  hardly  be  considered  desirable  to  tear  and 
bruise  tissues  already  damaged  by  the  attacks  of  tuberculosis,  and  run  the 
risk  of  adding  septic  infection  to  the  existing  tuberculous  lesion,  nor  must 
the  dangers  of  causing  tuberculous  embolism  be  forgotten.  But,  further  than 
this,  a  wide  gap  is  necessarily  made  in  the  spine,  and  we  have  to  consider 
how  this  is  to  be  filled.  The  gap  is  lined  with  lacerated  tuberculous  tissue, 
and  is  filled  with  caseous  material,  recent  blood  clot,  and  probably 
fragments  of  carious  or  necrotic  bone.  These  are  not  tissues  likely  to  be 
efifectual  in  satisfactorily  filling  up  the  chasm,  yet  they  are,  apart  from  a 
recurrence  of  the  deformity  and  coaptation  of  the  walls  of  the  gap,  the  only 
material  available  for  repair. 

Other  objections  to  be  raised  against  the  plan  are  the  dangers  of  injury 
to  the  spinal  cord,  of  rupturing  '  abscesses '  or  collections  of  caseous  material, 
of  complete  severance  of  the  spinal  column,  and  of  lighting  up  a  fresh  out- 
break of  the  local  tuberculosis.  Such  are  the  objections  in  theory  to  the 
operation.  In  practice  the  record  of  mortality  and  bad  results,  though  very 
serious,  is  not  hitherto  so  bad  as  might  have  been  expected,  but  so  far  as  we 
are  aware  no  evidence  is  yet  forthcoming  that  any  repair  or  filling  up  of  the 
gap  by  new  bone  takes  place,  and  therefore  we  have  no  ground  for  believing 
that  the  restoration  of  shape  will  be  permanent. 

The  strongest  argument  in  favour  of  the  practice  is  that  it  is  said  to  have 
been  successful  in  some  cases  of  paraplegia  in  relieving  the  pressure,  but 
from  what  we  know  of  the  causes  of  paraplegia  in  spinal  caries  we  cannot 
expect  that  this  relief  will  be  anything  but  exceptional. 

On  the  whole  the  practice  is  to  be  looked  upon  as  wrong  in  principle,  and 
too  dangerous  and  uncertain  to  justify  any  further  resort  to  it  until  it  can  be 
shown  by  a  I'ecord  of  the  cases  already  operated  upon  not  only  that  the 
immediate  and  remote  dangers  are  not  great,  but  also  that  the  improve- 
ment in  position  is  permanent  and  the  subsequent  union  of  the  bone  secure. 
Mr.  R.  W.  Murray,  of  Liverpool,  in  1897,  published  reports  of  two  cases  in 
which  this  procedure  had  been  adopted.  He  gives  post-viortcvi  reports 
showing  absence  of  repair  two  or  three  months  after  the  straightening.  He 
does  not  attribute  the  deaths  to  the  manipulation.  We  have  never  been 
tempted  to  try  the  method,  and  it  appears  that  the  practice  has  been  wisely 
abandoned. 


CHAPTER  XXXIII 


CLUB-FOOT,  DEFORMITIES  OF  LIMBS,  ETC. 

The  deformity  known  as  club-foot  or  talipes  may  be  congenital  or  acquired. 
The  varieties  of  the  congenital  affection  are  named  as  follows  : 
Talipes  varus 


the  compound  forms. 


"      valgus         I        simple  forms. 
„      equmus  ^ 
„      calcaneus  j 
Talipes  equino-varus 
„  calcaneo-valgus 

Talipes  cavus  may  be  simple  or  associated  with  equino-varus  or  equinus. 

The  only  common  form  of  club-foot  is  equino-varus  ;  this  deformity  is 
sometimes  called  simply  varus,  but  inasmuch  as  the  distortion  is  a  compound 
one  in  almost  all  cases,  we  shall  consider  it  under  the  more  accurate  title — 
and  this  is  the  more  necessary,  since  its  successful  treatment  largely  depends 
upon  recognition  of  this  complexity.  Calcaneo-valgus  is  the  next  most 
common  form  ;  the  others  are  only  occasionally  met  with,  and  as  great 
rarities  anomalous  forms  such  as  calcaneo-varus  and  equino-valgus  are 
seen. 

The  general  appearance  of  congenital  equino-varus  is  seen  in  the  figures. 
The  heel  is  drawn  up  (equinus)  and  the  anterior  half  of  the  foot  is  adducted 
and  rotated  inwards  upon  an  antero-posterior  axis,  the  adduction  and 
rotation  taking  place  at  the  transverse  tarsal  joint.  Considering  this 
deformity  more  in  detail,  it  will  be  found  that  abnormalities  exist  in  the 
muscles,  ligaments,  bones,  and  fasciae  of  the  foot,  and,  though  the  subject 
has  long  been  under  investigation,  we  owe  to  Mr.  Parker  and  Mr.  Shattock 
much  of  our  information  upon  the  share  taken  by  these  several  structures 
in  the  maintenance  of  the  malposition.  We  use  the  word  '  maintenance '  to 
show  that  we  believe  that  the  deformity  is  due  to  persistent  fixation  of  the 
foot  in  a  distorted  attitude  rather  than  to  any  active  displacement  caused  by 
muscular  or  ligamentous  contraction.  In  describing  the  anatomy  of  talipes 
we  acknowledge  freely  our  indebtedness  to  Mr.  Parker's  work.^ 

In  talipes  equino-varus  the  posterior  ligament  of  the  ankle  joint,  the 
anterior  part  of  the  internal  lateral  ligament,  and  the  astragalo-scaphoid  and 
inferior  calcaneo-scaphoid  -  ligaments  are  those  which  are  especially  tight.  In 
addition  to  these  the  plantar  ligaments  and  plantar  fascia  help  to  maintain 
the  concavity  of  the  sole  of  the  foot  which  co-exists  with  the  equino-varus. 
'  Congenital  Club-foot,  1887. 

2  Cpiistitiuing  the  '  astragalo-scaphoid  capsule '  of  Parker. 
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In  severe  cases  the  whole  of  the  ligaments  on  the  inner  side  of  the  foot  are 
shortened,  and  there  may  be  adventitious  fibrous  Ijands. 

Besides  the  ligamentous  structures,  the  tibialis  posticus  and  anticus,  as 
well  as  the  flexors  of  the  toes,  the  short  muscles  of  the  sole,  and  the  muscles 
of  the  calf  acting  upon  the  tendo  Achillis,  contribute  to  the  maintenance  of 
the  deformity,  though  it  has  been  shown  that,  with  the  exception  of  the 
tendo  Achillis,  all  the  rest  may  be  divided,  and  yet,  unless  the  ligaments  are 
also  cut,  but  little  effect  can  be  produced  upon  the  malposition.  This  is, 
however,  not  always  the  case,  and  it  is  probable  that  the  share  taken  by  the 
different  factors  in  talipes  is  not  always  the  same.  Mr.  Parker  places  the 
resisting  structures  in  equino-varus  in  early  life  in  the  following  order  of 
importance  : 

(i)  The  astragalo-scaphoid  capsule.  (2)  The  tendo  Achillis.  (3)  The 
skin  of  the  inner  border  of  the  foot.  (4)  The  bony  framework  of  the  foot. 
(5)  The  other  ligaments  and  muscles. 

As  to  the  bones,  the  trochlear  surface  of  the  astragalus  is  increased  poste- 
riorly and  diminished  in  front,  and  the  neck  of  the  astragalus  is  lengthened 
and  directed  more  obliquely  inwards  than  normal ;  the  articular  surface  on 
the  head  lies  further  inwards  than  usual.  The  '  calcaneum  lies  in  a  position 
of  exaggerated  rotation  inwards  beneath  the  astragalus,  and  in  one  case  was 
found  fused  with  the  navicular.'  The  lower  ends  of  the  tibia  and  fibula  are 
rotated  inwards.  The  exact  form  of  the  astragalus  appears  to  vary  with  the 
severity  of  the  case. 

The  drawing  up  of  the  os  calcis  tends  to  throw  the  head  of  the  astragalus 
downwards,  and  the  front  of  the  foot  is  inverted  at  the  transverse  tarsal 
joint,  and  so  the  scaphoid  slips  partially  off  the  astragalus  and  comes  to 
articulate  with  the  tibia.  The  cuboid,  cuneiform,  and  metatarsals  are  also 
rotated  inwards,  and  further  retracted  by  the  long  and  short  muscles  so  as 
to  contract  the  sole  of  the  foot,  thus  producing  cavus.  In  some  cases  all 
the  tarsal  bones  show  a  tendency  to  curvature  with  the  concavity  inwards, 
and  the  direction  of  their  articular  surfaces  is  altered.  The  fibula  may  lie 
entirely  behind  the  tibia,  and  the  tendo  Achillis,  being  brought  close  to  the 
inner  ankle,  may  lie  nearer  the  posterior  tibial  artery  than  in  the  normal 
foot.  In  a  case  we  dissected  the  flexor  longus  digitorum  lay  directly  over 
the  tibialis  posticus.  Bursse  are  found  over  the  prominences  of  the  foot,  and 
may  exist  even  in  intra-uterine  life. 

In  early  stages  and  slight  cases  it  appears  that  the  astragalus  is  natural 
in  appearance,  in  more  severe  deformity  it  is  wasted  and  the  neck  deviates  ; 
there  is  not,  however,  any  constant  relation  between  deviation  of  the  neck 
and  deformity.  In  one  or  two  cases  that  we  have  seen  the  deviation  of  the 
foot  inwards  was,  we  thought,  at  the  scapho-cuneiform,  not  at  the  transverse 
tarsal  joint.  The  ordinary  result  of  these  changes  is  adduction  and  rotation 
inwards  of  the  front  half  of  the  foot,  with  elevation  of  the  heel  (figs.  189, 190). 

In  valgus  the  whole  foot  is  everted  at  the  ankle  or  the  subastragaloid 
joint,  as  well  as  rotated  outwards  at  the  transverse  tarsal  joint ;'  and,  further, 
the  sole  is  flattened,  or  in  infants  oftener  convex  downwards,  the  tibialis 
posticus  and  calcaneo-scaphoid  ligaments  being  stretched  and  the  peronei 
shortened. 

1  So  that  valgus  is  not  the  exact  opposite  of  varus. 
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In  equinus  the  tendo  Achillis  and  posterior  ligament  of  the  ankle  joint 
are  shortened  and  the  astragalus  is  drawn  back,  so  that  only  the  front  of  the 
trochlea  is  between  the  malleoli  ;  there  are  other  less  important  displace- 
ments of  other  tendons.^  Talipes  equinus  is  said  to  be  an  exceedingly  rare 
condition  as  a  congenital  deformity  ;  we  have  seen  a  very  pure  example  in 
which  intra-uterine  pressure  marks  upon  the  knees  and  shoulders  were 
obvious.  In  calcaneus  the  chief  contracted  structures  are  the  extensors  of 
the  great  and  lesser  toes,  the  tibialis  anticus,  and  the  anterior  ligament  of 
the  ankle  joint ;  thus  the  foot  is  flexed  upon  the  leg  and  the  patient  walks 
upon  the  heel ;  the  front  of  the  foot  may  be  much  atrophied.  The  trochlear 
surface  of  the  astragalus  is  prolonged  forwards  as  far  as  the  navicular  facet, 
and  the  inner  malleolar  surface  is  prolonged  forwards  (Parker  and  Shattock). 


^ig.  iBg.— Severe  Talipes  Equiiio- 
Varus. 


190 


-Very  severe  Talipes  Equino- 
Varus. 


We  ha\  e  noticed  extreme  projection  backwards  of  the  os  calcis  in  congenital 
calcaneus,  as  if  the  foot  were  partially  dislocated  backwards  at  the  ankle 
a  deep  depression  existing  over  the  front  of  the  joint.  Hollow  club-fooJ 
(cavus)  depends  upon  shortening  of  the  muscles  of  the  sole  of  the  foot  and 
the  plantar  ligaments,  as  well  as  the  flexors  of  the  toes,  the  tendo  Achillis 
and  tibialis  posticus.  By  the  arching  of  the  foot  and  the  drawing  up  of  the 
heel  the  extensors  of  the  toes  are  put  upon  the  stretch,  and  hence  the  toes 
are  drawn  up  m  hyper-extension,  so  that  the  deformity  known  as  'hollow 
claw-foot'  is  usually  produced. 

The  compound  forms  of  talipes  need  no  special  description,  as  they 
consist  of  combinations  of  the  simple  varieties.^ 
•  V^ide  Mr.  Parker's  book. 

-  Holmes  Coote,  in  St.  Barth  '<;  Rt'-horf<;  vnl  ii  tQA/;  1     r         .  . 
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Etiology. — Many  theories  have  been  proposed  to  account  for  the  occur- 
rence of  club-foot,  and  it  is  possible  that  most  of  them  are  true  in  certain 
cases  ;  we  do  not  think  any  one  cause  alone  will  explain  all  cases  of  club- 
foot, though  the  great  majority  are  due  to  malposition  in  uiero. 

Central  and  peripheral  nerve  lesions,  causing  spasm  or  paralysis  of 
muscles,  may  account  for  some  cases,  where,  for  instance,  spina  bifida  or 
absence  of  brain  (ancnccphalc)  is  associated  with  talipes  ;  on  the  other 
hand,  Parker  and  Shattock  found  both  cord  and  nerves  perfect  in  a  case 
they  examined.  In  opposition  to  them,  however,  we  must  point  out  that  the 
nutrition  of  the  talipedic  limbs  is  often  impaired,  and  they  are  fat,  flabby,  and 
toneless;^  the  muscles  may,  however,  react  normally  to  electricity.  Intra- 
uterine pressure  associated  with  deficient  amniotic  fluid  (Cruveilhier)  is  no 
doubt  the  cause  in  some  children.  We  have  found  talipes  associated  with 
intra-uterine  constrictions  and  amputations  from  amniotic  bands,"  and  in 
another  case,  alluded  to  above,  the  deformity  co-existed  with  pressure  marks  ; 
but  the  distortion  is  also  found  where  the  liquor  amnii  is  abundant,  and  such 
explanation  hardly  accounts  for  single  talipes  as  the  only  malformation. 

A  persistence  of  the  natural  early  foetal  position  (Eschricht)  explains  some 
cases  (of  equino-varus  and,  later,  calcaneus)  ;   in  others,  again,  deficient 
development  of  parts  is  the  cause,  as  in  cases  where  congenital  absence  or 
the  fibula  has  produced  valgus,  and  this  may  be  compared  with  fig.  204,  of 
absence  of  the  radius  producing  club-hand.^    Hueter  supposed  that  obliquity 
of  the  neck  of  the  astragalus  was  a  cause,  but,  as  shown  by  Parker,  this  may 
occur  without  talipes,  and  talipes  may  exist  without  it.    Intra-uterine  joint 
disease  possibly  explains  some  cases,  and  adhesions  are  found  in  certain 
instances  in  the  joints.     Cruveilhier,  Forster,'*  Parker  and  Shattock,  and 
Silcock  have  pointed  out  that  where  the  limbs  are  interlocked  in  abnormal 
positions  they  will  exert  pressure  on  each  other  quite  independently  of  the 
amount  of  fluid  ;  we  have  frequently  seen  cases  where  clearly  the  feet  had 
interlocked  :  the  one  foot,  being  in  a  position  of  extreme  calcaneo-valgus, 
was  received  into  the  concavity  of  the  other,  which  had  severe  equino-varus.* 
For  further  discussion  of  the  subject  we  must  refer  to  the  admirable  works, 
so  often  quoted,  of  Messrs.  Parker  and  Shattock,  and,  in  acknowledging  our 
indebtedness  to  them,  we  can  confirm  many  of  their  observations  by  our 
own  ;  we  think  that  nearly,  but  not  quite,  all  of  the  cases  can  be  explamed 
mechanically  by  pressure  or  position  in  utero,  bad  packing  as  it  were,  and 
so-called  'club-hand'  is,  we  believe,  due  to  the  same  cause.    One  of  the 
strongest  proofs,  to  our  mind,  is  the  tendency  seen  in  children  to  assume, 
long  after  birth,  the  position  they  occupy  in  utero,  with  the  feet  or  hands 
it  appears  to  be  an  early  stage  ;  he  called  it  '  rectangular  talipes  equinus,'  the  foot  being 
kept  at  a  right  angle  with  the  leg.  ■     ■     ,        u  , 

1  Possibly  this  may  be  explained  by  the  absence  of  natural  exercise      utero,  when  the 

feet  are  interlocked  or  misplaced. 

2  Parker  and  Shattock  also  mention  a  case  of  theirs.  ,  ,  , 

5  Club-hand  is,  however,  probably  the  result  of  pressure  causing  arrest  of  development 
of  the  pras-axial  border  of  the  limb.  .  , 

4  Missbildnngen  des  Maischen,  Taf.  xxvi.  f,g.  i..  from  Cruveilhier  ;  the  figure  is  copud 
in  Bodenhamer,  as  the  subject  had  also  imperforate  anus.  r_„,i,l,.. 

s  Confirmation  of  this  view  of  the  causation  of  talipes  is  found  in  the  other  deformui.s 
similarly  produced,  such  as  '  genu  recurvaturti,  &-c.'    Vide  figs.  206,  207. 
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locked  in  the  talipedal  attitude  (fig.  191).  The  result  of  habitual  positions  in 
producing  curved  bones  in  rickety  children  is  interesting  also  in  this  relation 
{vide  fig.  44). 

It  is  sometimes  said  that  talipes  is  merely  an  arrest  of  development,  a 
'  failure  to  unwind'  the  foot  from  its  earlier  or  later  foetal  position  :  we  think 
this  hardly  fully  expresses  the  truth,  there  ;is  something  more  ;  an  actual 
pressure  and  squeezing  together  of  the  parts  in  an  abnormal  position  is 
certainly  what  has  occurred — in  most  of  the  more  severe  cases  at  any  rate. 

As  to  the  degree  of  deformity,  we  cannot  do  better  than  quote  Mr. 
Parker's  words  :  '  When  the  cause  begins  to  act  very  early  in,  and  continues 
throughout,  intra-uterine  life,  the  deformity  will  be  a  very  fundamental  one  ; 
whereas,  if  the  cause  begins  to  act  at  a  later  period,  or  if  it  be  continued  for 
a  short  time  only,  the  resulting  deformity  will  be  less  severe.'—'  Brit.  Med. 
Jour.,'  October  27,  1888. 

The  treattnent  of  all  cases  of  club-foot  in  children  can  be  successfully 
carried  out  without  any  but  the  most  simple  apparatus,  except  in  the  in- 
stances where,  from  neglect, 
old  cases  may  require  tars- 
ectomy  ;  we  shall,  therefore, 
confine  ourselves  to  descrip- 
tion of  the  methods  we  have 
found  most  useful,  and  omit 
all  reference  to  costly  and 
complicated  appliances.  The 
general  principles  of  manage- 
ment are  the  same  for  the 
different  forms  of  club-foot, 
so  that  we  may  take  an 
ordinary  case  of  equino-varus 
as  a  type.  Several  questions 
have  to  be  considered,  such 
as  (i)  When  is  treatment  to 
be  begun  ?  (2)  Is  a  cutting 
operation  to  be  performed  ; 
at  what  age  ? 


Fig.  igi.-Showing  how  Talipes  is  produced  hy  '  l,ad 
packing,     (rrom  a  photograph  liy  Mr.  C.  S.  Ashe.) 


'f  SO,  what  Structures  should  be  divided,  and 
u  operation  is  required  should  all  the  tense  struc- 

tures be  divded  at  the  same  time,  and  should  reduction  of  the  deformity 
follow  immediately  on  the  operation  or  be  delayed  ?  (4)  What  is  the 
best  apparatus  to  apply  1    (5)  How  long  is  treatment  to  be  continued  J 

(  )  It  might  be  thought  unnecessary  to  insist  upon  the  treatment  of  club 
foot  being  begun  immediately  after  birth,  but  we  have  more  than  once  hJd 
ca  es,  several  months  or  more  old,  brought  for  relief,  in  which  not  oZ  ad 
nothing  been  attempted,  but  the  friends  had  been  told  the  child  wL  not  ok 
enough  for  any  treatment  yet.    Of  course  with    rhilrl  .  (      ,  ,^ 
can  be  done  in  a  week  .ha,'!  is  V^.^^:^r:^t^::Zt^^^t^^:[l 

U  in  nea,.„eve,.  case,  and 

but  upon  the  harm  resulting  from  it    The  rulpc:      f  ''^  "eeaiessness, 

.r  .he  CK,M  is  seen  wiU,in  *e        few  I'S':?  Il^t/^^r -^ry; 
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if  ever,  necessary.  During  the  next  two  or  three  years  two  points  have  to  be 
considered  :  first,  what  amount  of  care  can  be  expended  upon  the  case  ;  and 
secondly,  how  rigid  are  the  resisting  structures,  i.e.  can  the  deformity  be 
reduced  by  moderate  force  ?  If  tlie  child  can  be  thoroughly  well  looked  after, 
and  its  splints  applied  regularly  and  intelligently,  operation  is  not  ticces- 
sary  in  most  cases  under  two  years  old,  although  it  undoubtedly  shortens 
the  time  required  for  reduction,  and  is  sometimes  desirable — certainly  so 
where  there  is  much  rigidity,  and  any  doubt  about  the  efficiency  of  the  care 
and  management.  Where  the  rigidity  is  so  great  in  a  child  over  three 
months  old  or  thereabouts  that  the  deformity  cannot  be  completely  reduced 
by  reasonable  force,  operation  should  at  once  be  performed  ;  such  cases  are, 
however,  comparatively  rare.  We  see  no  advantage  in  forcible  '  redresse- 
ment'  over  a  cutting  operation.  (3)  In  equino-varus,  if  all  the  resisting 
structures  are  to  be  divided,  those  which  maintain  the  varus  part  of  the 
deformity  as  opposed  to  the  equinus  may  be  cut  at  the  same  time,  and  before 
there  is  any  attempt  to  remedy  the  equinus,  or  both  may  be  done  at  the  one 
sitting.  The  plantar  fascia  rarely  requires  division  except  in  neglected  cases. 
Authorities  differ  as  to  the  risks  of  immediate  reduction  after  tenotomy.  We 
do  not  think  the  matter  is  one  of  great  importance,  and  generally  settle 
the  question  by  the  interval  that  is  to  elapse  before  the  next  visit  ;  if  more 
than  two  days,  we  usually  correct  the  deformity  at  once.  (4)  As  to  the 
question  of  apparatus,  we  may  say  at  once  that  we  have  never  used,  or  seen 
the  advantage  of,  the  more  complicated  instruments— shoes  modified  m 
various  ways  from  Scarpa's,  taliverts,  and  so  on  ;  they  are  too  expensive  for 
the  hospital  class,  and  in  all  classes  we  are  quite  satisfied  with  the  results  to 
be  obtained  by  much  more  simple  means. 

Practically  we  find  one  of  three  appliances  will  meet  almost  every  case  ; 
two  are  of  Dr.  Little's  invention,  and  the  third  is  a  shght  modification  of 
Harwell's  artificial  muscle  plan.    To  take  a  case  of  equino-varus  in  which 
the  varus  is  to  be  remedied  first.    The  first  appliance  is  adapted  only  to 
infants  or  children  a  few  months  old.    It  is  simply  a  strip  of  thick  block- 
tin  lono-  enough  to  reach  from  the  knee  to  just  beyond  the  end  of  the  toes 
when  the  foot  is  pointed  (fig.  192).    This  is  bent  to  fit  the  foot  along  its 
outer  side  in  its  full  equino-varus  position.     It  is  then  bandaged  on,  no 
attempt  being  made  to  remedy  the  equinus  or  varus  ;  when  it  is  securely 
fixed  to  the  leg  and  foot,  the  front  of  the  foot  (i.e.  the  part  beyond  the  trans- 
verse tarsal  joint),  together  with  the  tin,  is  gently  bent  outvj;ards  so  as  to 
slio-htly  improve  the  varus,  leaving  the  equinus  unaltered.    The  foot  is  lett 
in  dis  position  till  the  next  day,  or  longer  if  absolutely  necessary  when  the 
bandage  is  re-apphed  and  a  little  further  correction  employed,  and  so  on  till 
the  vams  is  soniewhat  over-reduced.    The  equmus  is  then  dealt  with  m  the 
same  way,  the  splint  being  applied  to  the  back  of  the  limb.    The  second 
appliance  (fig.  194)  is  simply  Dr.  Little's  tin  splint.   It  may  be  used  with  the 
LTt-mece  fix'ed  at  a  right  angle  with  the  leg-piece,  or  better  movable  so  as 
o  remedy  the  varus  alone  first.    This  splint  is  applicable  to  older  and  mor 
igid  cases,  as  it  is  a  much  more  powerful  appliance  than  the  last.    It  is 
usead  sometimes  to  have  a  slit  cut  in  the  metal  at  the  angle  between  he 
W  anc  f^o   pieces  running  a  little  distance  along  the  edge  of  the  sole  : 
throu"     h?  Tlit  the  bandage  is  carried,  and  so  the  heel  is  more  securely 
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fixed  down.  The  third  apparatus  is  Harwell's  artificial  muscle,  somewhat 
modified.  The  way  of  applying  the-muscle  is  that  shown  in  fig.  193.  The 
principle  of  the  elastic  traction  method,  which  we  owe  to  Mr.  Barwell,  is  of 
the  utmost  value  in  orthopaedic  work.  In  talipes  the  continuous  traction 
and  the  possibility  of  taking  otT  the  apparatus  and  moulding  and  massaging 
the  limb  are  of  the  greatest  importance.  The  continual  play  of  the  elastic 
tends  to  develop  the  action  of  the  muscles  as  well  as  to  correct  the  deformity, 
and,  combined  with  massage,  helps  to  improve  the  defective  development 
of  the  limb  which  so  often  co-exists  with  talipes.  The  plan  we  adopt  usually 
is  to  use  one  or  other  of  the  tin  splints,  generally  the  first,  until  the  deformity 
is  so  far  corrected  that  the  muscle  can  be  efficiently  applied  ;  the  latter  is 
then  worn  till  the  cure  is  complete. 

As  to  the  duration  of  treatment  no  hard-and-fast  rule  can  be  laid  down  ; 
it  varies  in  each  case  with  the  rigidity  of  the  parts,  the  age  of  the  patient, 
and  the  care  expended  upon  it.  If  the  case  is  seen  early,  or  if  operation  is 
decided  upon,  an  artificial  muscle  can  usually  be  applied  in  a  few  days.  As 
soon  as  this  can  be  used  the  drudgery  of  the  task  is  over,  but  the  case  cannot 


Fig.  192. — Little's  plain 
Tin  Splint. 


Fig.  194.— Little's  Tin 
Talipes  .Shoe,  which 
may  have  a  joint  at 
the  junction  of  the 
sole  and  lec;  pieces. 


Fig.  193.— Artificial  Muscle  applied  to  correct  JCquino-varus.    The  felt  band 
is  kept  well  over  the  balls  of  the  toes.    (Drawn  by  H.  Irving,  M.B.) 

be  considered  cured  ;  hence  the  answer  to  the  fifth  point,  that  of  the  dura- 
tion of  treatment,  can  only  be  general.  As  Dr.  Little  pointed  out,  no  case 
is  safe  from  relapse  until  the  patient  is  old  enough  to  watch  himself  and 
correct  the  earliest  sign  of  return  of  the  deformity,  although  by  the  use  of 
the  artificial  muscle  another  dictum  of  his,  that  there  must  be  no  walking 
till  the  deformity  is  remedied,  may  be  set  aside.  Great  care  is  required,  in 
applying  the  splints,  not  to  be  deceived  by  the  rotation  of  the  limb,  and 
until  the  artificial  muscle  can  be  applied  so  as  to  slightly  over-correct  the 
deformity  no  walking  is  to  be  allowed  ;  after  this  point  is  reached  it  does  no 
harm,  but  rather  good.  The  essence  of  the  matter  is  largely  in  the  amount 
of  trouble  taken  with  each  case  by  the  surgeon  and  the  friends. 

Some  other  points  in  management  must  be  also  considered.  Manipula- 
tion, i.e.  firmly  holding  the  foot  in  a  slightly  over-corrected  position,  is 
exceedingly  useful,  and  should  be  daily  employed  each  time  the  splints  are 
removed— or  if,  unfortunately,  from  pressure  sores  or  other  causes,  the 
apparatus  has  to  be  left  off,  frequent  manipulation  prevents  ti;ne  from  being 
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lost.  The  leg  should  be  firmly  grasped  in  one  hand,  in  such  position  that 
the  patella  looks  du-ectly  forwards,  and  then  the  other  hand  should  be  used 
to  s  ow  y  turn  the  foot  into  position,  bearing  in  mind,  in  each  case,  the  seat 
of  the  deformity  ;  thus  in  varus  the  ankle  joint  must  be  steadied  and  the 
rotation  made  at  the  transverse  tarsal  joint. 

Pressure  sores  are  to  be  avoided  by  regular  daily  renewal  of  apparatus 
and  avoidance  of  rucking  up  of  plaster  or  bandages  ;  though,  perhaps' 
strapping  is  more  apt  to  cause  sores  than  webbing,^  it  is  easier  to  keep  on 
in  the  early  stages  of  treatment ;  we,  however,  generally  use  thin  saddlers 
felt  or  webbing  for  the  foot-strap,  and  carry  it  round  the  ankle  and  foot  in 
the  fashion  shown  in  fig.  193. 

Should  it  be  decided  that  tenotomy  is  required  in  a  given  case,  the  rules 
for  Its  performance  are  as  follows.  To  divide  the  tibialis  posticus  the  limb 
IS  laid  upon  its  outer  side  upon  a  firm  pillow,  the  posterior  border  of  the 
tibia  is  felt  for,  and  the  tenotome  passed  in  two  fingers'  breadth  (in  an  infant) 
above  the  inner  malleolus,  in  such  position  that  its  point  just  hits  the  edge 
of  the  bone  ;  the  knife  is  then  slipped  close  to  the  bone,  between  it  and  the 
tendon,  and  its  edge  turned  towards  the  tendon  ;  the  foot  is  then  held  so  as 
to  correct  the  deformity,  and  by  a  gentle  levering  motion  the  tendon  is 
divided,  cutting  towards  the  skin  ;  as  soon  as  the  tendon  is  felt  to  snap,  the 
knife  is  withdrawn  and  a  collodion  pad  and  bandage  applied.  Occasion- 
ally bleeding  is  free,  but  readily  stops  on  pressure,  and  no  bad  result 
follows.  If  the  edge  of  the  tibia  cannot  be  felt,  a  point  midway  between  the 
front  and  back  of  the  limb  marks  its  position.  The  better  plan  is  to  divide 
the  tibialis  posticus,  together  with  the  ligaments,  through  one  puncture 
opposite  the  transverse  tarsal  joint  in  the  posterior  crease  of  the  sole. 

The  tibialis  anticus  is  best  divided  upon  the  dorsum  of  the  foot,  just  before 
its  insertion  into  the  inner  cuneiform  ;  it  is  easily  felt,  and  the  knife  passed 
beneath  it,  and  division  effected  as  in  the  posterior  tendon. 

The  tendo  Achillis  is  perhaps  the  simplest  of  all.  It  should  be  cut 
about  f  inch  above  its  insertion,  at  its  narrowest  part,  the  knife  being  passed 
well  beneath  it  (i.e.  nearer  the  tibia),  from  the  inner  side  while  the  limb  lies 
on  its  anterior  surface.  Personally  we  prefer  to  pass  in  the  knife  while  the 
tendons  are  held  tense  and  can  be  plainly  felt ;  others  prefer  to  tighten  only 
after  the  tenotome  is  beneath  the  muscle. 

We  are  much  in  favour,  in  suitable  cases,  of  Mr.  Parker's  plan  of  dividing 
all  rigid  structures  at  the  transverse  tarsal  joint,  and  not  limiting  the  section 
to  the  tendons  or  fascia.  The  tubercle  of  the  scaphoid  should  be  felt  for 
and  the  knife  passed  in  at  the  inner  border  of  the  foot,  just  behind  the  bone  ; 
the  edge  is  then  turned  towards  the  joint  and  made  to  cut  well  into  it, 
dividing  everything  until  the  foot  readily  yields  ;  by  thus  severing  the 
ligaments  subsequent  reduction  is  rendered  much  easier.  Where  this  plan 
is  adopted,  the  tibialis  posticus  and  anticus  are  divided  at  the  same  time  as 
the  rest  of  the  rigid  structures  ;  the  internal  plantar  artery  is  necessarily 
cut,  and  we  have  once  seen  a  traumatic  aneurism  result,  but  no  serious  ill 
effect  need  be  feared,  even  if  bleeding  is  free  at  the  time.-    The  anterior 

1  Vide  Golding  Bird,  Gtiy's  Hospital  Reports,  1882. 

^  Other  cases  of  aneurism  following  division  of  the  plantar  fascia  are  on  record — vide 
Walsham,  Lancet,  January  28,  1888. 
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and  posterior  ligaments  of  the  ankle  joint  require  division  in  some  cases  of 
calcaneus  and  equinus  respectively. 

It  should  be  remembered  that  in  second  tenotomies  the  characteristic 
snap  is  often  not  felt. 

We  are  not  satisfied  with  the  results  of  fixing  feet  in  plaster  of  Paris, 
either  with  or  without  tenotomy,  but  much  prefer  an  arrangement  where  the 
pressure  may  be  altered  frequently. 

Where  the  artificial  muscle  plan  is  being  employed,  if  tenotomy  is  re- 
quired at  all,  it  is  usually  the  tendo  Achillis  that  needs  division,  since  the 
plaster  is  apt  to  slip  up  towards  the  heel  in  such  cases.  Where  the  other 
splints  are  used,  it  is  better,  if  the  varus  is  corrected  first,  to  divide  the 
tibial  tendons,  &c.,  three  or  four  weeks  before  the  tendo  Achillis  ;  some 
surgeons  prefer  always  to  divide  the  Achilles  tendon  first.  The  peronei  rarely 
require  division  (we  have  never  seen  a  case  suitable  for  peroneal  tenotomy) ; 
if  they  do,  the  section  is  made  two  fingers'  breadth  above  the  outer  malleolus. 
The  extensor  longus  digitorum  and  proprius  hallucis  maybe  divided  just  below 
the  annular  ligament,  but  we  have  never  found  the  operation  necessary. 

Congenital  valgus  is  best  treated  by  a  muscle  applied  so  as  to  exert 
pressure  in  the  opposite  way  to  varus  ;  it  is,  however,  not  so  readily  corrected. 
The  rare  equinus  requires  muscles  on  both  sides  to  draw  up  the  toes,  usually 
after  tenotomy.  Calcaneus  is  best  treated  by  the  tin  strip  (fig.  192)  or  the 
jointed  form  of  the  splint  (fig.  194). 

Talipes  cavus  is  often  remedied  by  division  of  the  tendo  Achillis  only  ; 
in  other  instances  the  resisting  structures  in  the  sole  may  require  section.' 
Where  there  is  much  cavus  with  equinus  it  is  sometimes  necessary  to  attach 
the  '  muscle  '  to  a  thin  metal  plate  moulded  to  the  balls  of  the  toes,  to  prevent 
the  foot  strap  from  slipping  into  the  hollow  of  the  sole. 

There  is  no  doubt  that  tenotomy  alone  is  in  many  cases  inadequate,  and 
has  been,  with  the  exception  of  division  of  the  tendo  Achillis,  largely  given  up 
in  favour  of  the  more  complete  and  scientific  operation  of  '  syndesmotomy  ' 
(division  of  ligaments)  described  by  Parker.  Of  'open  division '  (Phelps' 
operation)  of  all  the  resisting  structures,  including  the  skin,  we  have  little 
experience  ;  we  have,  however,  had  one  or  two  cases  in  which  after  '  syndes- 
motomy' at  the  transverse  tarsal  joint  the  skin  has  given  way  under  the 
strain  of  forcible  reduction  of  the  deformity.  The  only  harm  resulting  has 
been  delay  in  the  healing  of  the  wound  and  some  little  increase  in  difficulty 
in  the  application  of  the  '  muscle.'  The  principle  of  the  plan  does  not 
commend  itself  to  us. 

Excision  of  one  or  more  bones  of  the  tarsus  for  inveterate  club-foot  as 
employed  by  Davies  Colley,  Davy,  Lund,  and  others,  is  an  operation  to' be 
reserved  for  severe  cases  in  older  children,  and  only  employed  when  there  is 
no  hope  ot  remedying  the  deformity  by  other  means. 


rhe  operation  we  prefer  consists  in  making  a  ±-shaped  or  oval  incision  on  the  outer  side 
of  the  oot,  the  horizontal  lin.b  running  along  the  outer  border,  and  the  vertica  plJ^t  pSs  n  ' 
across  the  centre  of  the  cuboid.    The  flaps  are  reflected,  the  bones  exposed  uTe  teS 

?de  of  trL^f":-  °'  -  1  from  the  cute 

s^de  of  the  foot    a  chisel  or  osteotome  is  the  most  convenient  instrument  for  the  purpose 

Various  lines  of  section  are  employed,  but  the  general  rule  is  to  remove  the  cuboid  alwajs 
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iiiul  lis  much  of  tin:  adjacent  bones  as  the  individual  case  may  recjuire  ;  the  cuneiforms, 
head  of  tlie  astragalus,  bases  of  the  metatarsal  bones,  and  front  of  the  os  calcis  may  all 
require  to  be  taken  away. '  After  the  operation  the  foot  should  come  readily  into  position  ; 
all  bleeding  having  been  stopped,  and  the  dressings  applied,  the  limb  is  at  first  fixed 
lightly  on  a  back  s|)lint.  The  wound  often  heals  somewhat  slowly,  and  until  it  is  i\x\Aiv- 
ficial  we  prefer  not  to  use  forcible  corrective  apparatus  ;  usually  in  about  a  fortnight  the 
nuiscle  may  be  applied.  It  is  a  good  plan  to  take  away  an  oval  |jicce  of  the  thick  callous 
skin  and  the  underlying  bursa  from  the  dorsum  of  the  foot.  We  look  upon  the  operation 
as  a  very  valuable  one  in  suitable  cases— for  instance,  where  the  patient  walks  upon  the 
dorsum  of  the  foot  and  pressure  sores  are  prone  to  develop,  while  all  the  structures  are 
rigid  {vide  fig.  190). 

E.Kcisiou  of  the  astragalus  alone,  we  think,  is  best  adapted  for  paralytic  cases— in  such 
instances  we  have  removed  the  bone  with  excellent  results  ;  it  may  be  done  without  division 
of  any  important  structure,  by  an  incision  over  the  ankle  joint,  carried  from  the  tibialis 
posticus  to  the  tibialis  anticus,  and  another  one  at  right  angles  to  this,  along  the  inner 
border  of  the  latter  tendon.  By  a  little  careful  dissection  the  bone  can  be  got  out,  the 
only  difficulty  being  with  the  interosseous  ligament.  After  the  operation  a  shapely  foot 
with  a  good  arch  still  remains.    Other  incisions  may  be  used. 

The  most  common  forms  of  paralytic  (acquired)  Talipes  are  equino- 
varus  and  valgus  ;  these,  so  far  as  the  deformity  goes,  are  usually  readily 
treated  by  the  artificial  muscle  method,  and  the  effect  is  generally  immediate 
and  to  a  certain  extent  satisfactory  ;  it  does  not,  of  course,  remove  the  weak- 
ness and  flabbiness  of  the  foot,  but  it  prevents  actual  turning  outwards  or  in- 
wards, and  makes  walking  much  steadier  and  more  sightly.  Where,  however, 
from  long  neglect  the  deformity  is  irremediable  by  these  means,  the  method 
of  excising  the  astragalus  already  described  may  be  required.  In  very  severe 
cases  of  infantile  paralysis,  where  the  foot  is  perfectly  powerless,  and  espe- 
cially where  the  paralysis  extends  above  the  knee,  and  the  knee  joint  is 
flexed,  the  limb  being  flail-like,  short,  and  useless,  amputation  may  be 
required  ;  this,  however,  should  never  be  done  in  childhood,  since  there  is  a 
possibility  of  improvement.  The  attempt  to  convert  the  flail-like  distorted 
limb  into  a  stiff  stable  support  by  resection  of  the  knee  and  ankle  joints 
('  arthrodesis')  gives  very  satisfactory  results.  In  a  case  we  operated  on  in 
1884  there  was  very  considerable  improvement— this  was,  we  beUeve,  the 
first  case  operated  upon  in  this  country.  Further  experience  has  proved  to 
us  the  great  value  of  this  operation  in  suitable  cases.  Walsham  practised 
shortening  the  tendons  by  excision  of  a  part  and  suture  of  the  divided  ends, 
thus  .correcting  the  deformity  and  allowing  the  lax  muscles  to  act  ;  we  also 
tried  the  plan,  with  fair  results  in  two  or  three  cases.  It  is  sometimes  of 
much  value.  Nicoladoni,  Eve,  Goldthwait  and  others  introduced  the  method 
of  attaching  healthy  muscles  to  the  tendons  of  paralysed  ones  so  as  to  restore 

i  The  principal  modes  of  tarsectomy  are  : 

1.  E.xcision  of  a  wedge  of  bone,  irrespective  of  joiut  lines  (Davies  Colley). 

2.  ,,         ,,   cuboid  (Little). 

3.  , ,         , ,  astragalus  (Lund)  (chielly,  we  think,  applicable  to  acquired  talipes). 

4.  ,,         ,,  astragalus,  cuboid  and  scaphoid  (West). 

3.       ,,         ,,  wedge  from  the  neck  of  the  astragalus  (H-ieter). 

6.  Linear  osteotomy  of  the  tarsus  or  of  the  leg  above  the  ankle  joint  (Halm). 

7.  Excision  of  a  wedge  from  the  transverse  tarsal  joint,  &c.  (Rydygier)  :  videKyAx- 
g\<it,' Bey  lid Klin.  tJ/ct/-!.  February  5,  1883. 
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flexor  longus  hallucis  is  a  very  important  factor  in  tying  together  the  pillars 
of  the  arch  of  the  foot  ('Lancet,'  February  9,  1884).  In  shght  cases  it  is 
often  sufficient  to  thicken  the  inner  side  of  the  boot,  both  sole  and  heel,  so  as 
to  throw  the  foot  into  a  varus  position.  This  of  course  in  addition  to  the 
exercises. 

No  operation  is  ever  required  for  acc|uired  flat-foot  in  children. 

A  form  of  distortion  in  which  there  is  adduction  of  the  foot,  or  rather 
rotation  inwards,  in  which  the  deformity  depends  upon  a  rotation  of  the 
whole  leg,  is  sometimes  met  with.  It  gives  rise  to  the  condition  popularly 
known  as  '  duck-toes.'  The  unsightly 
gait  may  be  due  to  congenital  mal- 
position or  to  rickets ;  it  has  been 
proposed  to  call  the  deformity  '  club- 
leg,'  and  to  remedy  it  by  osteotomy 
of  the  femur  {vide  supra^  chapter  on 
Rickety  Dt:formities  ;  also  Parker, 
'  British  Medical  Journal,'  Oct.  27, 
1888). 

Wry-neck  or  Torticollis  is  a  fairly 
common  affection  in  childhood,  and 
may  be  due  to  any  of  the  following 
conditions  : 

1.  It  may  be  congenital,  probably 
due  to  malposition  in  iitcro — sometimes 
to  mal-development,  as  in  a  case  of 
our  own,  in  which  wry-neck,  deficient 
development  of  the  external  ear, 
mastoid  region,  and  lower  jaw  co- 
existed with  cleft  palate  and  mental 
deficiency.' 

2.  It  may  result  from  injuries  at 
birth,  lacerations  of  muscles,  &c.  Volk- 
mann  has  found  the  sterno-mastoid 
represented  by  a  band  of  cicatricial 
tissue.  Sterno-mastoid  tumour  (p.  25)  is  sometimes  followed  by  torticollis, 
the  injured  muscle  subsequently  becoming  contracted.  We  have  had  several 
cases  in  which  there  was  a  history  of  sterno-mastoid  tumour  in  infancy. 
(See  D'Arcy  Power,  '  Med.  Chir.  Trans.'  vol.  Ixxvi.  1894.)  Petersen,  however, 
thmks  the  htematoma  is  a  result  of  injury  to  the  previously  shortened  muscle! 

3.  It  may  be  spasmodic,  due  to  central  or  peripheral  nerve  lesions  or 
reflex  irritation. 

4-  It  may  result  from  suppuration  in  the  neck,  due  to  either  glandular 
abscesses  or  cervical  caries,  causing  matting  together  of  the  parts  and  con- 
tracture of  the  muscles. 

5.  Burns  or  other  injuries  may,  of  course,  produce  cicatricial  torticollis 
In  Its  most  simple  form  wry-neck  is  due  to  contraction  limited  to  one 
sterno-mastoid,  which  is  felt  as  a  hard  tight  cord  in  the  neck  ;  the  head  in 


Fig.  I gq.  — Congenital  Wry-neck. 


1  Intercalations  of  more  or  less  developed  vertebral  bodi 
one  kind,  as  it  may  lateral  curvature. 


es  may  produce  wry-neck  of 
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such  cases  is  drawn  towards  the  shoulder,  and  the  face  turned  towards  the 
opposite  side  (fig.  199). 

Golding  Bird'  is  incUned  to  consider  the  condition  due  to  a  cerebral 
lesion  analogous  to  the  cord  lesions  in  infantile  paralysis. 

In  other  instances  the  sterno-mastoid  is  not  alone  affected,  but  the 
scalenes,  trapezius,  and  cervical  fascia  contribute  to  the  deformity. 

Treatment. — In  slight  cases  in  quite  young  children  regular  daily  stretch- 
ing and  manipulation  of  the.  rigid  muscles  may  suffice  to  get  rid  of  the 
deformity.  In  the  severer  forms  of  the  affection  tenotomy  is  the  only  effec- 
tual treatment.  The  sterno-mastoid, 
and  possibly  the  trapezius,  re- 
quire division.  We  always  now 
divide  the  muscle  through  an  open 
incision,  in  preference  to  the  old 
subcutaneous  plan,  and  where  the 
cervical  fascia  is  also  tightly  con- 
tracted it  is  necessary  to  divide  it, 
and  in  such  cases  it  is  certainly  safer 
to  make  an  incision  over  the  muscle 
and  gradually  dissect  through  the 
rigid  parts  in  an  open  wound. 
Some  surgeons  prefer  to  divide  the 
muscle  at  its  middle.  Two  days 
after  the  tenotomy  the  apparatus 
(fig.  200)  recommended  by  Mr. 
Southam  should  be  applied.  The 
following  case  is  characteristic  : 

Case.  —  Torticollis. — John  Wm.  G. , 
age  5  years  ;  admitted  August  5,  1885.  A 
neurotic  family  history ;  the  child  has 
never  been  strong ;  the  deformity  is  con- 
genital, but  has  been  getting  worse  lately, 
and  is  increased  when  the  child  is  not 
well ;  has  lately  had  toothache  on  the  left 
side.  On  admission  the  left  sterno- 
mastoid  is  contracted  in  its  whole  extent, 
forming  a  firm  prominent  band  ;  the  in- 
terval between  the  tendons  is  deeply 
marked,  the  sternal  tendon  being  the  most  prominent.  The  chin  is  rotated 
i.i  inch  from  the  middle  line  downwards  and  to  the  right ;  the  platysma  is  also  pro- 
minent. August  13,  tenotomy  of  both  heads  through  the  interval ;  the  cervical  fascia  was 
also  partially  divided.  Antiseptic  operation  and  wood-wool  dressing.  14th,  no  pain  ; 
the  head  was  packed  in  sand-bags.  17th,  a  plaster-of-Paris  jacket  was  put  on  with 
hooks  fixed  in  it,  and  a  rubber  muscle  was  applied  parallel  to  the  right  sterno-mastoid, 
attached  to  the  head  by  circular  bands  of  strapping.  20th,  another  muscle  was  applied 
in  a  corresponding  position  at  the  back.  22nd,  made  out-patient.  He  was  seen  subse- 
quently, and  hardly  any  visible  deformity  remained.    November  10,  1885,  quite  well. 

Spasmodic  torticollis,  if  it  does  not  yield  to  medical  treatment,  may 
require  stretching  or  resection  of  the  spinal  accessory  nerve— all  causes  of 


Fig.  200.— Artificial  Muscle  applied  for  Wry-neck 
after  division  of  the  Sterno-mastoid.  A  SajTe's  or 
felt  jacket  is  applied  to  the  trunk,  and  traction 
made  from  a  poroplastic  cap  or  ring  of  strapping. 


1  Guy's  Reports,  1890  ;  vide  also  Murray,  Liverpool  Med,  Chir.  Joitr.  July  1892. 
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reflex  irritation,  carious  teeth,  worms,  otorrhcEa,  enlarged  glands,  &c., 
having  been  previously  removed. 

The  other  forms  of  wry-neck  require  treatment  on  general  principles,  or 
are  irremediable  ;  special  care  must,  of  course,  be  taken  not  to  overlook  the 
presence  of  cervical  caries. 

In  all  cases  of  wry-neck,  where  manipulation  is  admissible,  steady  and 
regular  attempts  should  be  made  to  remedy  the  distortion  ;  friction  and 
steady  stretching  of  the  neck  with  the  hands  should  be  tried,  and  the  child 
made  to  practise,  before  a  looking-glass,  trying  to  hold  the  head  straight. 
To  supplement  these  means,  various  apparatus,  collars,  &c.,  may  be  used  ; 
the  one  we  have  found  most  efficient  is  that  figured  for  use  after  tenotomy. 
In  quite  young  children,  of  course,  no  voluntary  help  from  the  child  can  be 
obtained,  but  the  friends  must  be  instructed  what  to  do,  and  in  older  patients 
it  is  a  good  plan,  as  Mr.  Roth  has  pointed  out,  to  get  the  child  familiar  with 
the  exercises  before  the  tenotomy  is  performed,  so  that  no  time  may  be 
wasted  afterwards. 

Congenital  cases,  where  the  sterno-mastoid  alone  is  involved,  are  usually 
completely  curable  ;  many  of  the  spasmodic  cases  get  well  either  spon- 
taneously or  after  removal  of  some  source  of  irritation.  In  cases  where 
the  scaleni  are  involved  there  is  more  difficulty,  and  section  of  cervical 
nerves  or  of  these  muscles  may  be  desirable,  provided  a  suitable  case 
occur.  In  many  of  these  patients  the  face  is  undeveloped,  or  distorted 
on  the  affected  side  ;  secondary  lateral  curvature  of  the  spine  may  also 
result. 

It  is  certain  that  the  condition  already  described  as  sterno-mastoid 
tumour  sometimes  leads  to  subsequent  development  of  torticollis  from  cica- 
tricial contracture  of  the  muscle  ;  in  the  many  cases  we  have  seen,  such 
result  has  followed  in  several  instances,  and  D'Arcy  Power  has  collected  a 
number  of  other  cases.    Op.  cit. 

No  treatment  is  required  for  the  sterno-mastoid  tumour  except  that  watch 
should  be  kept  for  the  slightest  sign  of  onset  of  the  torticollis,  and  suitable 
preventive  exercises  employed. 

Congrenital  Beficlencles  and  Malformations  of  Muscles  are  often 
slight,  and  interesting  from  an  anatomical  rather  than  a  surgical  point  of 
view  ;  in  other  instances,  such  as  those  where  the  pectoral  muscles  are  absent 
in  association  with  arrest  of  development  of  the  chest-wall,  the  malformations 
are  irremediable  ;  in  others,  again,  some  help  may  be  obtained  by  elastic 
cords  ('artificial  muscles'),  or  possibly  by  the  transplantation  of  muscle 
flaps  ;  for  the  most  part,  however,  these  conditions  are  beyond  the  present 
reach  of  surgery. 

We  mustjust  mention  the  very  rare  condition  known  as  myosiiis  ossificans 
01  which  a  remarkable  instance  was  some  time  ago  under  our  care  The 
patient  was  a  child  of  6  years  old  ;  the  affection  began  about  a  year  before 
and  was  steadily  progressing  ;  cervical,  pectoral,  brachial,  abdominal  inter- 
costal, and  femoral  muscles  were  many  of  them  more  or  less  afl^ected  without 
any  disturbance  of  health  so  far.  No  cause  is  known  for  the  disease  and 
no  treatment  seems  to  be  of  any  avail  ;  the  subjects  of  it  usually  die  'from 
interference  with  the  respiratory  movements  or  some  intercurrent  illness 
though  they  may  live  for  years  (Plate  II  )  •  ' 
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Tenosynovitis  is  an  afifection  common  in,  but  by  no  means  peculiar 
to,  childhood.  Tuberculous  tenosynovitis  is,  however,  not  rare  as  a 
secondary  condition  to  joint  disease,  but  occasionally  occurring  alone  ;  its 
existence  is  to  be  suspected  when  swelling  and  suppuration  occur  in  the 
course  of  a  tendon  in  a  tuberculous  subject,  and  its  treatment  must  be  on 
general  principles— rest  and  constitutional  measures  in  the  early  stages 
and  careful  scraping  if  necessary  later.  We  have  once  or  twice  seen  sup- 
puration in  the  large  palmar  sheath,  and  in  one  instance  it  occurred  in  a 
premature  child  only  a  few  weeks  old,  coming  on  without  assignable  cause  ; 
secondary  pytemic  abscesses  elsewhere  followed,  but  the  child  ultimately 
got  quite  well. 

Bursae  in  children  are  not  usually  very  well  developed.  Patellar  bursitis 
is,  however,  not  very  rare,  and  we  have  seen  it  lead  to  disease  of  the  knee- 
joint  ;  the  olecranon  bursa  is  also  occasionally  enlarged,  while  effusion  into 
the  semi-membranosus  bursa  is  not  uncommon.  Ganglion  is  most  common 
in  the  radial  extensor  tendons  and  in  those  of  the  thumb  ;  in  recent  cases  the 
fluid  may  be  dispersed  by  pressure,  in  others  it  should  be  punctured  with  a 
grooved  needle  and  the  clear  gelatinous  contents  let  out  ;  a  pad  with  firm 
pressure  should  be  kept  on  for  three  weeks  afterwards,  or  the  sac -is  likely  to 
refill.  In  obstinate  cases  the  sac  should  be  laid  open  and  as  much  of  it  as 
possible  dissected  away. 

ivxalformations. — Other  congenital  malformations  may  be  conveniently 
considered  as  (r)  those  due  to  errors  of  growth  in  the  embryo  itself — in- 
herent errors  ' — and  (2)  those  due  to  abnormal  intra-uterine  surroundings — 
acquired  errors  ;  or  they  may  be  classified  as  deformities  by  excess,  deformi- 
ties by  deficiency,  and  deformities  by  distortion.  In  either  case  it  is  some- 
what difficult  to  assign  to  their  proper  place  all  the  malformations  met  with, 
and  fortunately  it  is  of  little  practical  importance,  as  far  as  treatment  goes, 
that  we  should  do  so. 

Among  inherent  errors  may  be  classed  supernumerary  fingers  and  toes— 
polydactylism  ;  some  cases  of  webbed  fingers  and  toes— syndactylism  ;  tri- 
podism  ;  congenital  tumours  of  the  dermoid  class— with  which  might  be  put 
the  cases  of  so-called  fcetal  inclusion.  Possibly  certain  less-marked  malfor- 
mations, such  as  those  affecting  only  some  of  the  structures  of  a  limb,  con- 
genital varices,  venous  and  lymphatic,  congenital  muscular  abnormalities, 
&c.,  should  be  placed  here,  though  these,  in  so  far  as  they  are  of  surgical 
importance,  are  more  conveniently  considered  under  the  organs  to  which 
they  belong.  Many  instances  of  inherent  errors  are  better  seen  in  the  head 
and  trunk,  such  as  a  failure  of  closure  of  the  dorsal  and  ventral  lamina?  and 
of  the  visceral  arches  of  the  head,  meningocele,  spina  bifida,  hare-lip,  extro- 
version of  the  bladder,  &c. 

Among  acquired  errors  are  all  those  due  to  intra-uterine  pressure,  either 
by  the  walls  of  the  uterus  itself,  by  amniotic  bands  (Gurlt),-  by  pressure  or 
violence  applied  to  the  uterus  from  without,  or  by  mere  malposition  of  the 
fretus  in  utero,  at  whatever  period  of  gestation  they  arise. 

'  '  Vices  of  conformation.' 

2  Or,  as  Montgomery  has  pointed  out,  l)y  bands  of  lymph  stretching  from  one  part 
of  the  foetus  to  another  ;  cf.  Intra-uterine  Amputation,  p.  787,  and  vide  Todd's  Eiicyclo- 
Pcedia  and  Ballantyne's  Antenatal  Pathology. 
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In  considerino  what  malformations  should  be  placed  in  this  group,  we 
must  remember  that  it  is  probable  that  pressure  or  violence  acting  in  a  very 
early  stage  of  development  leaves  much  less  obvious  signs  of  injury  than  if 
It  is  inflicted  at  a  later  period  ;  thus  constriction  or  pressure  during  the  later 
months  of  pregnancy  may  leave  distinct  cicatrices,  while  the  same  forces 
applied  earlier  may  cause  deficiencies  without  any  marks  of  violdnce  or 


scars.' 


In  this  group  will  be  placed  deficiency  of  limbs,  fingers,  &c.  (intra-uterlne 
amputation),  as  examples  of  the  highest  degree  of  deformity  ;  also  congenital 
constrictions  and  dimples,  together  with  congenital  synostoses  or  deficiencies 
of  parts  or  the  whole  of  a  limb,  such  as  absence  of  one  or  more  of  the  carpal 
or  tarsal  bones,^  of  the  lower  end  of  the  radius  or  ulna,  causing  club-hand  ; 
or  mere  f^uilts  of  position  such  as  are  found  in  club-foot,  flexed  or  hyper- 
extended  joints,  &c. 

The  proof  that  some  of  these  deformities  are  the  result  of  errors  of  the 
embryo,  and  others  of  abnormalities  of  the  environment  (intra-uterine 
pressure,  &c.),  is  in  many  cases  easy,  in  others  impossible.    Thus  polydac- 
tyhsm  and  congenital  tumours  cannot  be  the  result  of  intra-uterine  pressure 
while  congenital  deficiency  of  limbs  is  shown  to  be  at  least  sometimes  due  to 
constriction  by  the  fact  that  the  amputated  limb  has  been  found  lyin-  loose 
in  utero,  and  in  other  instances  the  limb  has  been  found  incompletely 
severed,  or  even  an  unhealed  stump  has  been  present.    On  the  other  hand 
the  absence  of  the  amputated  limb,  and  the  smooth  scarless  appearance  of 
the  stump  sometimes  met  with,  may  be  explained  by  the  fact  that  the  limb 
may  become  disintegrated  by  maceration  in  utero,  and  if  the  separation 
ook  place  at  a  verj^  early  stage  the  scar  might  disappear  during  growth  or 
become  indistinguishable  from  its  small  size.    Pressure,  agaiiC  might  well 
produce  entire  arrest  of  growth  of  a  limb  without  amputation,  and  thus 
no  scar  would  be  left,  while  in  other  cases  pressure  might  produce  fusion  of 
parts  together,  as  m  web  fingers.^    Evidence  in  favour  of  this  is  afforded  by 
the  co-existence  of  amputations  with  webbed  fingers  (both,  in  such  cases,  the 
result  of  pressure  though  even  here  the  webbed  condition  may  ha^■e  been 
due  to  mere  retarded  development  from  constriction). 

i88?^'N7hi!i'^  /^--^^^-^  «W  Toes.  6^..-Albert  B. ,  .ge  9  months  ;  admitted  November  . 
1885.    No  history  of  deformity  or  maternal  impression.    Left  hand   second  and  third 
'"vSv  irn'oertf  'V"" '"terphalangeal  joint ;  there  is  no  nail  on  t  e  fi^rt  finger 
a  very  imperfect  nail  on  the  second.    Right  hand,  the  first  finger  has  a  deep  constriciion 
around  the  last  phalanx,  with  a  bulbous  enlargement  of  the  end  of  the  fin2  Z  sTcond 
finger  has  a  smnlar  constriction,  but  the  part  beyond  is  small  and  almosr;ithont  nail 
rhere  ,s  a  very  deep  constriction  round  the  right  leg  about  one  inch  nl  ml  h?    ,  , 
almost  reaching  to  the  bone.    The  child  can  stand  o^the  1  g         moves  th  foot  free  v 
Left  foot,  there  is  only  one  phalanx  in  the  great  toe,  and  no  nail ;  the  na  1  o?  he  second 
toe  IS  very  rudm.entary,  and  there  is  a  small  outgrowth  on  the  f;urth  toe.    R^ht  Sott 

Web  fingers  are.  however,  no  doubt  in  most  n<;p/ri„«  ,^ 
foetal  spade-like  condition  of  the  hands,  ^     '°  P^'^-^'-^tence  of  the 
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toes  perfect,  but  iIkj  foot  is  liy]x»rtioijhi<!d  and  Hal.  November  5,  IJidot's  operation  un 
the  liand.  ytli,  iiealing  well.  i2tli,  .stitches  remaved  ;  flaps  have  united  largely,  but  there 
is  some  granulating  surface.  Sent  home  on  Novemljer  13.  The  flaps  sulisequently  gave 
way  partially,  but  were  again  nearly  healed,  when  the  child  died  at  home  of  broncho- 
pneumonia. 

Suppression  of  an  intermediate  segment  of  a  limb,  as  where  fingers  are 
found  springing  from  a  stump  of  the  upper  arm,  is  probably  due  to  pressure. 

Again,  inherent  and  acquired  errors  may  co-exist,  and  would  be  likely  to 
do  so.  A  local  overgrowth  of  the  embryo  might  well  disturb  the  relation 
between  the  uterus  and  its  contents,  and  lead  to  deformity  by  pressure.' 

Lastly,  reversion,  atavism,  and  so  on,  must  not  be  left  out  of  sight  in 
considering  these  questions,  which  cannot,  however,  be  further  discussed 
here.^ 

Whether  double  monsters,  dermoid  cysts  of  the  ovary  and  testis,  and 
congenital  tumours  of  various  kinds  are  the  result  of  fcctal  inclusion,  partheno- 
genesis, or  gemmation,  is  a  question  that  cannot  be  entered  upon  here  ;  it 
will  be  sufficient  to  say  that  some  cases  are  certainly  the  result  of 'fused" 
embryos — e.g.  double  monsters,  adherent  twins,  and  so  on — while  some  con- 
genital tumours  are  equally  certainly  mere  errors  in  the  closing  in  of  the 
folds  of  the  blastoderm  or  of  the  local  involutions  by  which  certain  organs 
are  formed.'  We  have  had  a  remarkable  case  of  abdominal  tumour  in  a 
child  three  months  old  which  proved  to  be  an  included  foetus  lying  in  the 
lesser  cavity  of  the  peritoneum. 

Supernumerary  dig^its  are  found  attached  in  various  ways  ;  thus,  a  mere 
little  fleshy  outgrowth  with  or  without  a  nail,  and  with  no  bony  support,  may 
be  attached  to  a  more  or  less  nonnal  finger,  or  the  end  of  a  finger  may  be 
bifid,  with  two  nails.  In  other  instances  a  supernumerary  thumb  with  two 
phalanges  may  spring  from  the  joint  between  the  '  metacarpal '  bone  and  the 
first  phalanx,  a  common  joint  existing  for  the  two  thumbs,  or  the  extra  one 
may  be  attached  to  the  side  of  the  proper  one.  It  is  sometimes  not  easy  to 
make  out  which  is  the  supernumerary  and  which  the  natural  digit  ;  in  such 
cases  the  most  useful  one  should,  of  course,  be  left. 

In  any  case  of  supernumerary  fingers  the  additional  one  should  be 
removed  in  infancy,  so  as  to  allow  the  other  as  far  as  possible  to  be  trained 
into  its  proper  position.  Where  a  joint  is  common  to  the  two  fingers  care 
must  be  taken  not  to  injure  the  articulation  nor  to  allow  it  to  suppurate,  for 
fear  of  a  stiff  joint  resulting.  Supernumerary  toes  should  be  removed  if 
they  cause  distortion  of  the  foot  or  are  likely  to  lead  to  trouble  in  wearing 
ordinary  boots. 

For 'figures  and  details  of  the  different  forms  of  polydactyhsm  we  must 
refer  to  Annandale's  work  on  '  Diseases  of  the  Fingers  and  Toes.' 

1  Deficient  development  of  oue  half  of  the  body,  with  facial  paralysis,  has  been  met 
with  (Barker,  Clin.  Soc.  Trails.  1884).  ,  ,„  „  , 

2  Vide  Bland  Sutton's  Lecture,  Lmicef,  1887-8  ;  also  Ballantyne  .s  Anievatal Pathology, 
the  standard  authority  on  this  question. 

5  '  If  during  development  the  medullary  fold  remains  cleft,  two  complete  foetuses  are 
formed  from  a  single  ovum,'  and  every  degree  of  combination  from  twins  to  very  rudimen- 
tary •  parasitic '  foetuses  may  result.    (Bland  Sutton,  Lamei,  February  11,  1888. ) 

I  Numerous  figures  and  references  will  be  found  in  Forster  s  Misshldm.gen  dc< 
Menschen. 


Club-hand 


787 


Occasionally  cases  are  met  with  where  more  or  less  of  a  limb  is  deficient, 
and  the  member  ends  in  a  pointed  or  truncated  extremity  like  an  amputation 
stump  ;  this  may  occur  at  any  point  in  the  length  of  a  limb.  Sometimes 
only  parts  of  one  or  more  digits  are  deficient,  sometimes  the  amputation  has 
been  incomplete,  and  a  deep  sulcus  round  the  finger  or  limb,  with  often  a 
bulbous  expansion  on  the  distal  side  of  it,  marks  the  seat  of  pressure.  This 
constriction  in  some  cases  is  so  tight  that  there  appears  to  be  little  left 
undivided  except  the  bone,  and  this  condition  we  have  met  with  associated 
with  talipes  ;  the  movements  of  the  limbs  were,  however,  good,  and 
evidently  the  deeper  structures,  though  compressed,  were  not  divided.  We 
have  also  seen  these  constrictions  associated  with  dimpled  depressions  over 
the  knees  and  shoulders,  and  rigidity  of  the  joints,  also  the  result  of  intra- 
uterine pressure  ;  in  one  instance  there  was  also  microcephalus.  Most  of 
the  cases  of  intra-uterine  amputations,  and  of  these  constrictions,  are  the 
result  of  pressure  by  amniotic  bands  or  foetal  adhesions,  as  already  pointed 
out ;  but  it  is  undoubtedly  occasionally  true  that  pressure  by  the  umbilical 
cord,  so  gradually  exerted  as  not  to  interfere  with  its  own  circulation,  may 


Fig.  201.— Double  Thumb.  Fig.  202.— Intra-uterine  Amputation  of  Fingers. 

produce  the  same  effect.^  We  have  not  seen  a  case  of  constriction  requiring 
any  operation,  though  it  has  been  suggested  by  Mr.  Edmund  Owen  to  pare 
the  adjacent  surfaces  and  unite  them  so  as  to  obliterate  the  groove. 

Nothing,  of  course,  can  be  done  for  congenital  amputation  except  the 
use  of  prothetic  appliances,  and  it  is  wonderful  what  use  these  patients  can 
make  of  their  stumps.  As  already  pointed  out,  in  some  instances  there  is  a 
distinct  scar,  in  others  a  smooth  unbroken  cutaneous  surface,  and  sometimes 
rudimentary  digits  remain  attached  to  the  end  of  a  stump  containing  only 
the  humerus  or  femur  ;  this  is  rather  an  arrest  of  growth  by  pressure  than  a 
true  amputation.  So,  too,  sometimes  the  femur  or  humerus  is  congenitally 
very  short  or  deficient  (fig.  203). 

Club-band,  so  called,  is  a  somewhat  rare  affection,  resulting  from  arrest 
of  development  of  more  or  less  of  the  radius  or  ulna,  with  consequent  abduc- 
tion or  adduction  of  the  hand  (Plate  III.).  The  whole  pra-axial  border  of 
the  hmb  may  be  more  or  less  completely  suppressed.  It  is  not  in  any  sense 
really  comparable  to  the  ordinary  forms  of  club-foot,  and  is  little  amenable  to 

1  Vide  Neville,  Brit.  Med.  Jour.  1883,  p.  209. 

3  E  2 
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treatment.  Something,  however,  may  be  done  by  manipulation  to  remedy 
the  deformity  and  possibly  encourage  growth  of  the  shortened  bone  by 
friction  and  removal  of  pressure.  Less  often  the  hand  is  fixed  in  flexion  or 
hyper-extension,  and  in  these  cases  sometimes  tenotomy  may  be  required. 
Similar  deformities  may,  of  course,  result  from  cicatricial  contraction  after 
injury.  In  one  instance  the  radius  was  entirely  deficient  on  both  sides,  and 
the  ulna  was  fractured  and  repaired,  probably  in  j/iero.  At  the  suggestion 
of  one  of  our  Resident  Medical  Officers,  Mr.  J.  H.  Thompson,  we  trans^ 
planted  some  bone  from  another  child  into  an  incision  between  the  muscles 
of  the  forearm.  The  wound  healed  perfectly,  and  the  bone  was  growing  at 
the  time  of  the  child's  death  from  an  independent  cause  two  or  three  weeks 

later  ;  the  position  of  the  hand  was 
much  improved.  Careful  bandaging 
and  the  use  of  splints  will  do  good  in 
some  cases  if  treatment  is  begun  early. 
In  some  instances  it  is  worth  while 


Fig.  203.— Congenital  Arrest  of  Development 
of  one  Lower  Limb. 


Fig.  204. — '  Club-hand,'  so  called.  There  is 
absence  of  the  radius  and  thumb  with  ab- 
duction of  the  hand. 

considering  the  question  of  shortening 
the  bone  on  the  sound  side,  so  as  to 
bring  the  hand  into  position,  after  the 
fashion  applicable  to  cases  of  arrest  of 
growth  from  epiphysial  injuries  {vide 
chapter  on  that  subject). 
Web  Pin&ers.— Various  degrees  of  this  deformity  are  met  with  :  thus 
there  may  be  a  mere  extension  of  the  normal  web  forwards  to  the  first  inter- 
phalangeal  joint.  In  other  instances  metacarpal  bones  and  phalanges  may 
be  fused  together,  or  bound  in  very  close  contact  throughout  the  whole 
length  of  the  digit  ;  occasionally  the  union  is  only  at  the  distal  ends'  {vide 
antea).  The  deformity  is  usually  more  or  less  perfectly  symmetrical,  and 
often  associated  with  a  similar  condition  in  the  feet  or  with  some  other 
deformity. 

Where  there  is  complete  bony  fusion  of  two  adjacent  digits  no  attempt 
should  be  made  to  separate  them  ;  where,  however,  only  skin  and  sub- 

1  This  could  hardly  be  the  result  of  failure  of  the  natural  differentiation  of  the  fingers 
in  fanal  life,  which  results  from  the  phalanges  outgrowing  the  webs. 


PLATE  III. 


case  of  Club  Hand  with  arrest  of  development  of  the 
radial  (preeaxial)  border  of  the  limb. 


Wed  Fingers — Congenital  Rigidity  of  Joints  7^9 


cutaneous  tissue  unite  the  two  fingers,  they  should  be  separated.  Simple 
division  of  the  web  is  of  little  use,  since  the  wound  granulates  up  from  the 
bottom  and  more  or  less  reunion  occurs. 

Several  plans  have  been  devised  to  meet  this  difficulty,  such  as  applying 
an  elastic  cord  between  the  fingers  and  fastening  it  round  the  wrist  after 
division  of  the  web  ;  perforating  the  base  of  the  web  and  putting  a  thread  or 
wire  through  the  orifice  and  allowing  it  to  heal,  and  then  dividing  the  web. 
Another  mode  consists  in  dividing  the  web  and  then  bringing  a  flap  of  skin 
from  the  dorsum  or  palm  across  between  the  fingers  so  as  to  interpose  a 
bridge  of  skin  at  the  base  (Norton).  The  best  plans  are  the  last-mentioned 
and  that  advocated  by  Uidot,  in  which  a  dorsal  flap  from  one  finger  and  the 
web,  and  a  palmar  flap  from  the  other  finger  and  the  palmar  aspect  of  the 
web,  are  cut ;  the  rest  of  the  web  is  then  divided,  and  the  flaps  are  wrapped 


Fig.  205.  -Double  Club-haud. 


round  the  raw  surface  of  the  finger,  to  which  they  remain  attached  In 
domg  this  operation,  however,  it  will  be  found  that  there  is  not  sufficient 
skin  to  cover  both  fingers,  and  one  has  to  heal  by  granulation.  Web  toes 
do  not  require  treatment. 

congenital  Rigidity  of  Joints  and  Contractions.-As  already  stated 
children  are  sometimes  born  with  joints,  chiefly  the  knees,  elbows  and 
shoulders,  which  are  stiff,  or,  on  the  other  hand,  unduly  lax  ;  and  ^om^ 
times  these  joints  are  fixed  m  flexion,  sometimes  hyper-extended,  or  at  kas^ 
hyper-extensible.  In  such  cases  there  are  not  rarely  marks  of  pressure 
about  the  joints-depressions  and  adhesions  of  the'skin.  ProbaWy  tl  e 
conditions  determining  such  deformities  are  like  those  causing  taLes 
VIZ.  mtra-uterine  pressure  or  malposition.;  thus  the  'genu  recurlatum ' 
somet„.es  seen  results  from  the  limbs  being  packed  in  hyper-extensTn 
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along  the  ventral  surface  of  the  body  (figs.  206,  207)  ;  it  is  sometimes 
described  as  congenital  dislocation  of  the  knee.  In  these  patients  the 
patella  is  usually  cither  absent  or  very  small  ;  it,  however,  develops  as  the 
position  and  mobility  of  the  knee  are  improved  by  treatment.  The  rigidity 
and  hyper-extension  of  the  joint  may  be  almost  perfectly  overcome  by  suit-  • 
able  exercises  and  apparatus.  Failure  of  developmental  rotation  accounts 
for  other  deformities. 

Diligent  friction  and  passive  movement,  together  with  the  application  of 

splints,  as  the  individual  deformity 
may  require,  will  sometimes  effect 
great  improvement  ; '  in  other  in- 
stances little  success  attends  treat- 
ment. 

One  or  more  of  the  fingers  or  toes 
may  be  congenitally  contracted  either 
in  flexion  or  extension  ;  the  contrac- 
tion, often  slight  at  first,  tends  to  in- 
crease as  the  child  grows.  Hammer- 
toe is  a  result  of  this  condition.  In 
most  instances  it  has  been  shown 
that  contraction  of  the  ligaments  of 
the  inter-phalangeal  joints  is  the 
Cause  of  the  deformity. 

We  have  met  with  a  non-con- 
genital form  of  contraction  of  the 
terminal  jointsof  the  index  and  middle 
fingers.  The  skin  and  fascia  were  the 
structures  affected,  just  as  in  Dupuy- 
tren's  contraction.  According  to 
Adams,  the  little  finger  is  more  often 
affected,  and  the  deformity  is  said 
to  be  markedly  hereditary,  and  to 
be  commonly  associated  with  a  his- 
tory of '  hammer-toe.'  - 

Stretching  and  simple  splints,  in 
ordinary  cases,  is  the  treatment  re- 
quired. If  neglected,  troublesome 
corns  or  bunions  and  distortion  of 
the  nails  may  result  from  pressure 
of  boots.  Division  of  the  lateral 
ligaments,  or  in  some  cases  resection 


Firr.  206. — Genu  recurvatum  and  Talipes  calcaneus. 
"(From  sketch  by  the  late  Mr.  C.  F.  Sutton.) 


of  a  joint  or  part  of  the  shaft  of  a  phalanx,  or  even  amputation,  may  be  the 
best  treatment  for  hammer-toe. 

'  Hallux  flexus,'  first  described  by  Mr.  Davies  Colley,  is  defined  as  a 

1  Berkeley  Hill  records  a  good  case  in  which  there  was  so  much  rotation  that  the  heels 
looked  directly  forwards.  By  the  use  of  apparatus  and  tenotomy  an  almost  perfect  result 
was  obtained.— Sr/A  hded.  Jour.  July  12,  1884  ;  vide  also  1883.  - 

Adams,  Lancet,  December  13,  1890,  also  1891  ;  and  Anderson's  Lectures,  Lancet, 

August  1891. 
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'  progressive  diminution  in  the  normal  range  of  extension  of  the  great  toe.' 
It  causes  lameness,  is  pathologically  closely  allied  to  hammer- toe,  and 
requires  treatment  by  rest  followed  by  manipulation  and  friction,  and  in 
severe  cases  by  division  of  the  lateral  ligaments  or  osteotomy.  ( Vide  also 
'  Metatarsalgia,'  p.  780.)  Hallux  valgus  and  other  deviations  of  the  toes  are 
rarely  serious  in  children,  and  are  usually  amenable  to  treatment  by  splints, 
or  wearing  of  boots  and  socks  with  stalls  for  the  toes.  So-called  '  toe-post ' 
boots  are  very  useful  for  these  cases. 

It  must  be  remembered  that  some  of  these  jDatients  with  distorted 
limbs  are  cases  of  cerebral  deficiency,  and  for  them  of  course  little  can  be 
done. 

Conf^enital  Dislocations,  so  called,  of  almost  any  joint  may  be  met  with  : 
thus  the  temporo-maxillary,  elbow,  and  wrist  joints,  the  joints  of  the  spine,  toes, 
&c.,  have  been  found  dis- 
placed, though  such  defor- 
mities are  by  far  most 
frequently  met  with  in  the 
hip.  These  conditions  have 
been  variously  explained  : 
injury  in  ittero  or  at  birth, 
intra-uterine  inflammations, 
convulsions,  pressure,  ner- 
vous, bony,  and  muscular  le- 
sions have  all  been  assigned, 
as  in  club-foot,  as  causes  of 
congenital  dislocations.  It 
is  most  probable  that,  as  in 
club-foot,  intra-uterine  pres- 
sure from  malposition  is  the 
most  frequent  cause,  though 
not  the  only  one.  In  all 
cases  more  or  less  deformity 
of  the  bony  articular  surfaces 
is  found,  and  this  is  of  the 
utmost  importance,  since  it 
largely  prevents  the  possi- 
bility of  anything  like  com- 
plete reduction. 

In  '  congenital  disloca- 
tion '  of  the  lower  jaw  the 
condyle  and  glenoid  cavity, 
as  well  as  much  of  the  bony  framework  of  that  side  of  the  skull,  have  been 
found  stunted.  Occipito-atlantoid  dislocation,  both  backward  and  forward 
has  been  described  ;  in  the  former  the  head  is  flexed,  in  the  latter  hvper- 
extended. 

Dislocations  of  the  clavicle  in  the  varieties  met  with  in  later  life  are  also 
mentioned  by  Gu^rin. 

The  humerus  may  be  displaced  downwards,  forwards  (subcoracoid)  or 
backwards  (subspmous),  with  arrest  of  growth  of  muscle  and  bone,  and 


Fig.  207. — Abiioinial  posilion  in  utcro,  caii.sing  genu  recur- 
valuiii  niul  talipes  calcaneus,  &c.  (From  ikelch  by  the  late 
Mr.  C.  F.  Suuon.) 
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deviation  from  the  normal  shape  of  the  articular  surfaces.'  Displacements 
of  the  elbow  and  wrist  have  also  been  met  with.'^  The  most  important  of  all 
these  malformations  is  Congrenltal  Dislocation  of  the  Hip,  since  it  is  by 
far  the  most  frequent,  and  sometimes  seriously  incapacitates  the  subject  of 
it.  In  these  cases  the  acetabulum  is  small,  shallow,  triangular  in  shape,  and 
may  be  filled  with  fat  or  'webbed  over '  ;  the  head  of  the  femur  may  be 
nearly  normal  or  much  stunted.  A  more  or  less  perfect  capsule  may  be 
present,  and  this  may  be  thickened  and  constricted  in  such  a  way  as  to 
be  interposed  between  the  head  of  the  femur  and  the  imperfect  cavity  of  the 

acetabulum— an  important  point  in  regard 
to  treatment.  An  adventitious  capsule  and 
pouching  of  the  synovial  membrane  is  found 
in  some  instances.  The  head  of  the  femur 
is  also  altered  and  imperfectly  developed  in 
varying  degree.  We  have  noticed  in  skiagrams 
of  unilateral  cases  that  the  epiphysis  is  later 
in  ossifying  on  the  distorted  side.  The  axis 
3  of  the  neck  may  be  altered  both  as  regards 
the  angle  it  makes  with  the  shaft,  and  the 
direction  in  which  the  convexity  of  the  head 
faces.  The  neck  is  also  shortened.  The 
form  of  the  head  changes  with  growth  and 
use  of  the  limb,  and  the  acetabulum  tends  to 
become  shallower,  though  a  new  one  may 
form.  The  ligamentum  teres  is  atrophied, 
the  muscles  around  the  joint  are  wasted. 
The  affection  may  be  unilateral  or  less  often 
bilateral.  It  is  much  more  common  in  girls 
than  in  boys.  The  femur  is  usually  freely 
movable  and  slides  up  and  down  upon  the 
dorsum  ilii  to  an  extent  of  sometimes  2  inches 
or  more  (Plates  IV.,  V.). 

'  The  affected  limb  or  limbs  are  usually 
imperfectly  developed  throughout.  There  is 
always  a  good  deal  of  lameness  in  severe 
cases,   though   we   have    met  with  slight 

Fig.  2o8.-' Congenital  Dislocation 'of   degrees  of  this  deformity  in  which  the  johit 
both  Hips.   Not  a  severe  case.        was  not  Very  much  altered.    The  deformity 

increases  with  age  and  use  up  to  a  certain 
point.  There  are  marked  lordosis  and  a  peculiar  'waddling'  way  of  walking 
which  is  very  characteristic.  Usually  the  displacement  is  upwards  and 
backwards,  but  it  may  be  in  almost  any  direction  ;  the  limbs  are  sometimes 
adducted  markedly. 

Besides  the  ungainliness  of  the  walk,  it  is  possible  that  the  deformity  of 
the  pelvis  may,  as  Adams  suggested,  be  important  from  an  obstetric  point  of 

1  Dislocation  of  the  humerus  appears  to  be  often  associated  with  other  conditions  of 
malformation  ;  in  a  case  shown  us  by  our  friend  Mr.  C.  E.  Richmond  there  were  sub- 
spinous dislocation  of  the  shoulder  and  dislocation  of  both  hips.  See  Chapter  on  I. NJUKIES. 

^  See  Hamilton's  work  on  Fractures  and  Dislocations. 


PLATE 


'Congenital  Dislocation,'  of  the  hip.    The  acetabulum  is  seen  far  below 

the  head  of  the  femur. 


I 


PLATE  V. 


'Congenital  Dislocation'  of  the  hip,  the  fellow  to  Plate  IV. 
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view.  The  history  of  the  case,  the  absence  of  pain  and  rigidity,  and  the 
pecuHar  gait  distinguish  the  affection  from  hip  disease.  Rickety  lordosis 
sometimes  closely  resembles  congenital  dislocation,  but  careful  examination 
of  the  relative  positions  of  the  ti'ochanters  and  iliac  spines  will  prevent  a 
mistake.  A  similar  condition  may  result  from  infantile  paralysis,  so  much 
so  that  it  has  been  thought  that  many  of  the  cases  considered  as  congenital 
dislocations  are  really  due  to  such  paralysis  (Keetley's  'Orthopaedic  Surgery,' 
in  which  will  be  found  a  full  discussion  of  the  pathology  and  history  of  the 
subject).   The  affection  is  by  no  means  rare.   (See  also  Coxa  Vara,  p.  224.) 

The  treatment  of  congenital  dislocation  of  the  hip  is  one  of  the  thorny 
subjects  of  orthopaedic  surgery.  In  slight  single  cases,  undoubtedly  nothing 
is  required  beyond  perhaps  thickening  of  the  sole  of  the  boot  on  the 
affected  side.  In  more  marked  instances  various  modes  of  treatment  have 
been  advocated,  ranging  from  prolonged  extension  to  excision.  Of  prolonged 
extension  we  can  say  we  have  seen  it  do  harm,  it  is  irksome  to  carry  out, 
and  though  good  results  have  been  reported,  it  is  difficult  to  believe  that  this 
would  stand  the  test  of  walking  for  any  length  of  time.  Of  apparatus  it  has 
been  well  said  that  it  does  not  seem  likely  that  a  satisfactory  appliance  could 
be  designed. 

As  to  operations,  the  open  operation  of  Hoffa,  with  gouging  of  the 
acetabulum  and  modelling  the  neck,  is  to  be  condemned  on  the  grounds  that 
if  the  head  of  the  bone  remains  in  the  new  position  there  is  likely  to  be 
ankylosis,  as  well  as  on  account  of  its  risks  and  the  imi^ossibility  of  making 
a  satisfactory  articulation. 

It   is   clearly   impossible   to  'reduce'  a  dislocated  joint   where  no 
structurally  complete  joint  exists  ;  hence  a  'perfect'  result  can  only  occur 
when  the  case  is  one  of  true  traumatic  'dislocation  '  at  or  before  birth  or 
m  infancy,  and  not  an  arrest  of  development.    Where  there  is  an  arrest  of 
development  the  head  of  the  bone   may  be   placed  in   the  imperfect 
acetabulum  and  kept  there,  and  the  functional  improvement  may  be  most 
satisfactory  ;  but  a  '  perfect '  result  cannot  be  claimed  when  the  structure 
remams  imperfect,  and  we  do  not  yet  know  how  far  the  'cures '  claimed  will 
last.    As  regards  other  methods,  it  is  clear  that  in  some  cases  it  is,  from  the 
condition  of  the  capsule,  impossible  to  get  the  head  of  the  bone  inside  the 
acetabulum  and  inside  the  capsule,  i.e.  even  if  the  bone  lies  over  the 
acetabulum  some  part  of  the  capsule  must  be  folded  in  between  them 
In  such  cases  the  risk  of  relapse  must  be  considerable,  and  this  is  perhaps 
the  strongest  argument  in  favour  of  an  open  operation  with  division  of  the 
capsule,  such  as  is  practised  by  Mr.  Burghard.    Of  the  '  bloodless '  method 
of  Lorenz  it  is  difficult  in  these  days  to  see  why  such  a  crude  proceeding  as 
rupture  of  muscles  and  other  resisting  structures  should  be  preferred  to  a 
carefully  carried  out  tenotomy  by  open  incision.    There  can  be  no  doubt 
that  by  either  method  improvement  in  position  and  in  functional  result  is 
obtained,  at  any  rate  for  a  time  ;  and  we  should  select,  as  the  most  hopeful 
method,  tenotomy  of  the  adductors,  with  division  of  rigid  fascial  bands 
perhaps  of  the  , ho- psoas  by  open  incision,  followed  by  manipulations  of 
abduction,  traction  with  the  femur  fle.xed  upon  the  trunk,  extension  and 
fixation  in  such  position  as  will  best  keep  the  head  of  the  bone  opposite  the 
acetabulum.    This  poistion  will  usually  be  abduction  with  rotation  either 
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uutwards  or  in\v;ircls.  Tlie  '  reduction  '  must  be  tested  by  skiagrams  from 
time  to  time.  If  this  method  is  employed,  fixation  for  six  months  at  least, 
and  probably  more,  is  rec|uired  in  the  abducted  position.  If  this  method 
fails  and  anything  further  is  to  be  done,  the  method  of  laying  open  the 
capsule,  placing  the  head  in  the  acetabulum  and  shortening  or  tightening  the 
capsule,  as  carried  out  by  Mr.  Burghard,  is  probably  the  most  reasonable 
operation.  Manipulation  is  more  likely  to  be  followed  by  improvement 
the  younger  the  child,  and  up  to  3  or  4  years  of  age  is  said  to  be  the 
hopeful  time.  No  justification  exists  for  statements  that  there  is  no  danger 
in  these  modes  of  treatment,  or  that  they  are  by  any  means  certain ;  failures, 
fractures,  nerve  and  other  injuries  are  by  no  means  unknown,  and  some 
methods  have  caused  loss  of  life. 

In  some  cases  division  of  the  adductors  without  any  formal  attempt  at 
'  replacement '  causes  much  improvement  in  gait  and  position. 

So-called  Congrenltal  Dislocation  of  the  Knee  has  been  already  men- 
tioned as  '  genu  recurvatum  '  ;  this  joint  is  also  occasionally  found  with  partial 
backward  or  lateral  displacement.  If  seen  in  quite  early  infancy,  these  de- 
formities are  fairly  amenable  to  treatment  by  manipulation  and  splints,  and 
we  have  been  able  to  completely  remedy  the  deformity  of  'recurved  knee' 
by  these  means  (vide  figs.  206,  207). 

Besides  the  deformities  already  described,  it  is  necessary  just  to  men- 
tion the  occurrence  of  cases  of  Cong-enital  Fissure  of  the  Sternum  from 
non-union  of  the  dififerent  centres  of  ossification,  or  rather  non-closure  of  the 
ventral  laminte,  sometimes  associated  with  ectopia  cordis.  Cases  of  deficiency 
of  the  ribs  over  a  larger  or  smaller  area,  and  lack  of  development  of  the 
muscles  of  the  chest-wall  and  of  the  mammary  glands,  may  be  met  with  ;  we 
have  seen  hernia  of  the  lung  through  a  gap  of  this  sort.  {Vide  Thompson, 
'  Teratologia,'  January  1895.) 

Cong'enital  Deficiency  of  one  or  both  Clavicles  or  of  the  Scapula 
may  also  be  occasionally  seen.  A  suprascapula  has  been  met  with,  attaching 
the  scapula  to  the  vertebrae,  and  requiring  removal  (Willett  and  Walsham, 
'  Med.  Chir.  Trans.'  1883).  Deficiency  or  imperfect  development  of  the  patella 
sometimes  occurs  ;  it  is  usually  absent  in  cases  of  genu  recurvatum.  Many 
other  abnormal  conditions  may  occur— some  deficiencies,  some  excesses,  as 
in  the  common  cases  of  supernumerary  mamnicC,  which  are  doubdessmstances 
of  reversion,  and  so  on  ;  but  these  cannot  be  discussed  here.  Many  require 
no  treatment ;  others  must  be  dealt  with  on  general  rules.  Occasionally  pro- 
tective shields  may  be  required  for  such  cases  as  thoracic  hernia.  The 
works  of  Ballantyne,  Keetley,  Tubby,  and  Jones  should  be  consulted  for 
accounts  of  these  malformations,  as  well  as  papers  by  many  American 
surgeons  in  the  '  Annals  of  Surgery,'  and  elsewhere. 


CHAPTER  XXXIV 


ANOMALIES  OF  GROWTH 

The  general  question  of  natural  growth  of  the  infant  has  been  considered 
in  the  first  chapter  of  this  book,  and  the  effect  of  rickets  or  of  injuries  to 
the  growing  line  of  bones  in  producing  arrest  of  development  in  the  limbs 
is  discussed  under  those  headings.  Cretinism  and  myxcedema,  and  certain 
forms  of  idiocy  associated  with  stunted  growth,  are  also  dealt  with,  but  a 
short  account  must  be  given  of  certain  anomalies  in  general  growth  which 
are  less  easily  explained.  Incidental  mention  has  been  made  of  cases  in 
which  absence  of  adult  se.vual  characters  is  found,  and  it  appears  that  two 
forms  of  this  '  Infantilism,'  so  called,  may  be  recognised.  In  one  the 
physical  and  mental  characters  of  early  childhood  persist  into  the  time  of 
youth,  or  even  into  later  life  ;  in  the  other  the  arrest  of  development  occurs 
later,  and  the  individual  lives  on,  with  the  attributes  of  adolescence,  into 
the  years  of  adult  life.  The  former  type  has  been  called  'Infantilism'  ; 
the  latter  might  be  called  '  Juvenilism.' 

These  cases  are  quite  distinct  from  the  dwarfs  with  cerebral  deficiency. 
Mentally  they  are  quite  bright  and  well  developed,  though  in  Infantilism 
the  tastes  and  ideas  may  be  like  the  body  form,  those  of  a  little  child. 
In  Infantilism  there  is  the  roundness  and  plumpness  of  face,  limb,  and  body, 
usual  in  a  healthy  child  ;  while  in  Juvenilism  there  is  often  the  thin,  drawn- 
out  frame  and  long  thin  limbs  of  the  rapidly  growing  youth.  The  two  forms 
have  been  called  Infantilism  of  Brissaud  and  of  Lorain,  as  described  by 
those  writers. 

As  to  the  cause  of  this  arrest,  it  has  been  supposed  to  be  due  to  defect 
in  blood  supply  from  cardiac  or  vascular  insufiiciency,  but  this  does  not 
appear  an  adequate  explanation.  On  the  one  hand,  there  is  no  doubt  that 
m  some  instances  disease  or  deficiency  of  the  thyroid  gland  is  closely  asso- 
ciated with  the  arrested  growth,  for  not  only  has  such  disease  been  found, 
but  the  administration  of  thyroid  extract  has  produced  rapid  and  more  or 
less  complete  development  and  growth  {vide  Apert  in  '  Mai.  de  I'Enfance  ' 
by  Grancher  and  Comby).  On  the  other  hand,  in  a  case  of  Dr.  J.  Thom'- 
son's,  a  child  of  4f  years  resembled  one  of  i8  months,  was  unaffected  by 
thyroid  treatment,  and  after  death  was  found  to  have  a  normal  thyroid  and 
a  large  persistent  thymus  {vide  '  Scottish  Med.  and  Surg.  Jour.'  March  1900). 
These  conditions  have  also  been  described  as  Ateleiosis  (imperfection)' 
and  two  types  distinguished,  the  Asexual  and  the  Sexual.  In  the  former,  all 
the  parts  of  the  body  are  more  or  less  arrested,  but  in  varying  deo-ree  knd 
the  genital  organs  most  backward  of  all.    In  the  latter,  at  the  time  of  puberty 
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the  sexual  organs  develop  and  the  body  '  sets,'  i.e.  bones  complete  their 
ossification,  iSic,  but  the  size  and  to  some  extent  the  form  and  proportions 
of  a  child  are  persistent.  Of  this  type  many  of  the  show  dwarfs  are 
examples.  They  are  capable  of  propagation,  and  their  children  may  be 
normal,  but  show  a  tendency  to  be  dwa'rfs  of  the  asexual  type  \vidc 
H.  Gilford,  'Brit.  Med.  Jour.'  October  8,  1904). 

Mr.  Gilford  also  describes,  under  the  name  of  Progeria,  cases  of  pre- 
mature senility  occurring  in  the  subjects  of  Ateleiosis  who  died  of  senile 
disease  at  18  and  17  years. 

Besides  these  more  serious  and  complete  anomalies  of  growth  many 
less  severe  conditions  are  commonly  met  with.  They  occur  most  frequently 
between  12  and  16  years  of  age,  and  chiefly  in  town  dwellers  (Comby). 

Gigantic  growth  sometimes  follows  one  of  the  acute  fevers,  and  of  course 
rapid  growth  under  such  conditions  is  a  well-known  occurrence.  It  has 
been  attributed  to  posture  with  diminished  pressure  and  hypera^mia  of  the 
growing  lines  of  the  long  bones.  This  overgrowth  appears  to  be  specially 
likely  to  occur  after  typhoid. 

'Growing  Fever'  has  been  mentioned  under  DISEASES  OF  THE  BONES, 
and  in  addition  to  what  has  been  there  stated  we  may  add  that  the  de- 
velopment of  exostoses  is  sometimes  associated  with  the  local  hypertemia 
occurring  at  epiphysial  lines. 

The  various  affections  of  the  circulatory  and  cerebral  and  digestive 
apparatus  specially  occurring  during  active  growth  are  elsewhere  described 
{vide  also  Comby  in  '  Mai.  de  I'Enfance  '  for  details  of  these  troubles;. 


CHAPTER  XXXV 


DISEASES   OF  THE  NOSE 


The  orifices  of  the  anterior  nares  are  a  favourite  seat  of  eczema,  kipus,  and 
superficial  tuberculous  ulceration  ;  other  cutaneous  affections  and  ntevi  are 
also  often  met  with  upon  the  surface  of  the  nose  {vide  Chapters  XXXIX. 
and  XIX.) 

The  nasal  cavities  in  children  are  exceedingly  often  the  seat  of  acute  or 
chronic  catarrh,  the  result  of  cold,  or  extension  from  the  pharynx.  Catarrh 
also  commonly  occurs  in  rickety,  tuberculous,  or  syphilitic  children. 

Acute  Catarrh  is  generally  simply  mucous  ;  it  may,  however,  become 
purulent,  or  may  be  so  from  the  first,  especially  if  it  is  the  result  of  inocula- 
tion, which  may  occur  at  birth  or  accidentally  at  a  later  period. 

Chronic  Nasal  Catarrh  is  marked  by  discharge  of  muco-purulent  material 
from  the  nose,  swelling  of  the  mucous  membrane  and  of  the  skin  of  the 
anterior  nares,  with  often  some  thickening  of  the  upper  lip  from  irritation  ; 
the  voice  is  nasal,  respiration  is  impeded,  deafness  is  often  present,  the 
child  snores,  and,  in  an  infant,  suckling  is  often  difficult,  sometimes  impossible, 
from  obstruction  to  breathing  through  the  nose.  Occasionally  the  inflam- 
mation extends  to  the  antrum,  nasal  duct,  or  frontal  sinuses.  On  examining 
the  nose  the  interior  is  seen  to  be  red  and  angry-looking,  often  slightly  exco- 
riated ;  it  easily  bleeds,  and  there  are  frequently  dried  scabs  on  its  surface, 
while  stringy  mucus  is  apt  to  collect  upon  the  lips  in  neglected  children  and 
give  rise  to  soreness.  Where  one  nostril  alone  is  affected,  careful  search 
must  be  made  for  one  of  three  conditions  :  a  foreign  body,  such  as  a  button, 
a  bit  of  slate  pencil,  or  a  date-stone,  &c.  ;  a  mucous  polypus  growing 
from  the  region  of  the  inferior  or  middle  turbinated  bone  -n  somewhat  rare 
condition  in  childhood  ;  or,  thirdly,  a  deviated  nasal  septum. 

Chronic  catarrh,  from  whatever  cause,  is  apt,  if  neglected,  to  give  rise  to 
ozaena  from  decomposition  of  the  retained  secretion,  or  from  caries  or 
necrosis  of  the  bones  of  the  foss.^  ;  where  the  bones  are  involved  the  fcetor 
is  more  intense  than  in  other  cases. 

Should  the  inflammation  extend  to  the  cartilaginous  and  bony  septum 
the  nose  may  lose  its  support,  by  softening  of  these  structures,  and  become 
flattened  and  depressed.  Where  the  outer  walls  are  more  especially 
attacked,  a  broad  thickened  nose  results.  In  most  cases  these  deformities 
occur  m  connection  with  congenital  syphilis  rather  than  in  tuberculous  or 
simple  bone  lesions.  A  probe  will  usually  detect  the  presence  of  bare  bone 
and  It  must  be  remembered  that  in  cases  of  apparently  simple  polypi  a 
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patch  of  exposed  bone  will  often  be  felt.  Bleeding  from  the  nose  in  these 
affections  occurs  often  in  small  amounts,  but  rarely  to  any  serious  extent. 

Diagnosis. — The  existence  of  chronic  nasal  catarrh  is  obvious  ;  its  cause 
requires  looking  for,  and  this  should  be  done  systematically.  First,  if 
unilateral,  the  causes  already  mentioned — foreign  body,  deviated  septum, 
or  polypus — are  to  be  suspected.  If  double,  the  throat  should  be  examined 
for  enlarged  tonsils,  chronic  pharyngitis,  and  post-nasal  adenoid  growths. 
Evidence  of  congenital  syphilis  or  tuberculosis  may  be  obtained,  or  some- 
times simply  carious  teeth  or  eczema  may  be  the  source  of  the  trouble. 

Treatment. — If  the  cause  is  local,  an  anaesthetic  should  be  given,  and  the 
foreign  body,  post-nasal  growths,  &c.,  removed.  To  remove  a  foreign  body 
from  the  nose,  a  simple  loop  of  silver  wire  is  useful,  or  a  pair  of  dressing 
forceps  or  a  small  scoop  may  be  employed  ;  sometimes  a  finger  passed  from 
the  mouth  into  the  posterior  nares  is  of  service,  and  occasionally  the  simplest 
plan  is  to  push  the  foreign  body  backwards  into  the  pharynx  and  remove  it  from 
the  mouth.  In  one  of  our  cases  the  body,  a  button,  escaped  into  the  pharjmx 
while  the  child  was  under  chloroform,  and  was  found  in  the  vomit  brought 
up  by  the  child  on  its  awaking.  In  syphilitic  and  tuberculous  cases  syringing 
out  with  warm  alkaline  lotions  (sodii  bicarb,  gr.  xx  ;  aq.  ^j),  or  in  older 
children  the  nasal  douche,  is  the  most  efficient  means  of  clearing  away  the 
crusts  ;  this  should  be  done  three  or  four  times  daily,  and  subsequently 
powdered  boric  acid  or  tannic  acid  and  iodoform  in  equal  parts  should  be 
blown  into  the  nose  through  a  quill  or  insufflator,  or  the  nasal  cavity  may 
be  brushed  over  with  glycerine  of  tannin  or  lead  lotion.  Sometimes  a  spray 
may  be  substituted  for  the  syringing  after  the  nose  is  once  cleared.  Solution 
of  hydrochlorate  of  cocaine,  5  to  10  per  cent.,  may  be  used  as  a  spray  or 
brushed  on,  before  removing  a  foreign  body.  Cleanliness  and  care  of  the 
general  health,  with  mercury  or  iodide  of  potassium,  or  both  together, 
according  to  the  child's  age,  are  required  in  syphilitic  cases.^  Any 
sequestra  should  be  removed  as  early  as  possible,  and  all  foul  crusts  kept 
constantly  cleared  away.  Cod-liver  oil  and  iron,  with  the  usual  hygienic 
measures  and  careful  cleansing  of  the  nose,  together  with  iodoform  insuffla- 
tion, is  the  best  treatment  for  the  tuberculous  cases.  Nitrate  of  silver, 
gr.  x-xxx  to  5j,  is  sometimes  used  with  advantage  as  an  occasional  applica- 
tion. In  nearly  all  chronic  cases  the  prognosis  is  somewhat  uncertain,  and 
th^  course  of  the  disease  tedious.  Where  the  above-mentioned  methods  fail, 
ancl  especially  in  tuberculous  ulceration  of  the  nasal  mucous  membrane, 
an  anesthetic  should  be  given  and  the  affected  parts  well  scraped  with  a 
Volkmann's  spoon,  or  cauterised  with  the  wire  cautery. 

Nasal  obstruction,  apart  from  the  causes  just  mentioned  and  those 
already  described  under  Diseases  of  Tonsils,  &c.,  maybe  due  to  deviation  of 
the  cartilaginous  septum.  This  is  sometimes  congenital— more  often  it  is  the 
result  of  fracture  of  the  septum,  or  dislocation  from  either  the  ethmoid  or 
vomer,  or  from  the  nasal  spine  of  the  upper  jaw  ;  or,  again,  it  may' be  the  . 
result  of  a  chronic  perichondritis,  following  an  injury,  and  resultmg  m  soften- 

1  In  infants  mercury  alone,  in  children  over  three  or  four  years  iodide  of  potassium 
alone  or,  failing  a  good  result,  combined  with  mercury,  is,  we.  find,  the  most  successful 
plan. 
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iny  and  subsequent  deviation  of  a  local  patch  of  the  septum.    If  the  whole 
cartilage  is  in\'olved,  there  will  be  some  flattening  of  the  end  of  the  nose  ; 
this,  however,  does  not  usually  occur.    Simple  chronic  perichondritis,  causing 
thickening,  ha^matoma  of  the  septum,  or  abscess,  or  even  ecchondrosis 
of  the  cartilage  may  also  be  met  with.    The  treatment  of  deviated  septum 
consists,  with  or  without  incision  of  the  cartilage,  in  forcible  straightening 
with  a  pair  of  guarded   sequestrum  forceps  or  with   Adams's  special 
instrument  ;  and  the  subsequent  wearing  of  a  nasal  plug,  such  as  Walsham's 
or  the  one  devised  by  one  of  the  present  writers,  or,  best  of  all,  a  piece  of 
rubber  drainage  tube,  is  required.    In  some  cases  removal  of  the  projecting 
mass  is  called  for  :  in  such  circumstances  the  muco-perichondrium  should 
be  dissected  up  and   laid  down  again  after  removal  of  the  cartilage. 
Haematoma,  if  it  does  not  subside,  is  best  treated  by  incision — so  also 
abscess  ;  usually  in  both  cases  incision  on  one  side  will  empty  the  sac  on 
both  sides,  since  the  cartilage  is  perforated.    Dislocation  is  best  treated  by 
the  use  of  plugs.    Lateral  deviation  of  the  nose  visible  externally  ('  crooked 
nose')  sometimes  requires  the  use  of  special  appliances  to  be  worn  to  correct 
the  deformity. 

XTasal  Polypi  are  somewhat  rarely  met  with  in  childhood  ;  they  spring 
from  the  region  of  the  middle  or  inferior  turbinated  bones  as  soft,  grey 
semitransparent,  rounded  masses  ;  occasionally  they  take  origin  higher  up 
in  the  nasal  cavity.  Repeated  removals  with  the  use  of  astringents  in  the 
intervals  is  the  treatment  required.^  The  polypi  should  be  taken  away  with 
forceps  ;  in  some  cases  the  tendency  to  re-growth  is  so  obstinate  that  it  is 
necessary  to  take  away  the  whole  of  the  turbinated  bone  from  which  the 
growths  arise. 

Where  there  is  nasal  obstruction  from  chronic  catarrh  or  cicatricial  con- 
traction, the  use  of  nasal  bougies  or  plugs  smeared  with  any  medicament 
desired,  such  as  iodide  of  lead  or  iodoform  ointment,  is  useful. 

Superficial  Vlceratlon  of  the  mucous  membrane  of  the  nose  often  occurs 
in  cases  of  chronic  catarrh  from  any  cause,  and  occasionally  the  ulcers  are 
deeper  and  lead  to  perforation  of  the  septum  ;  this  is  especially  likely  to  occur 
from  pressure  of  foreign  bodies.  We  have  seen  perforation  of  the  septum 
occur  in  a  child  simply  from  picking  the  nose.  Perforation  of  the  septum 
from  tuberculous  ulceration  is  fairly  common  and  very  intractable.  The 
ulceration  may  or  may  not  be  associated  with  lupus  of  the  adjacent 
skin.  ^ 

Chronic  Dry  Catarrh  of  the  nose,  accompanied  by  atrophy  of  the  turbi- 
nated bones  and  their  coverings,  may  be  met  with  ;  it  is  often  associated  with 
ozaena.  The  treatment  is  similar  to  that  of  ordinary  chronic  catarrh  but 
accordmg  to  Sir  M.  Mackenzie,  the  use  of  medicated  plugs  of  wool  relieves 
some  cases.  The  disease  is  a  very  intractable  one  :  painting  with  fflvcerine 
is  occasionally  useful.  giyi-eune 

Congenital  Malformations  of  the  nose  are  rare  ;  closure  of  the  anterior  or 
posterior  nares,  adhesions  between  the  walls  of  the  nasal  fossa,  perforation 

'  Acid,  tannic  parts  ii ;  cupri  sulphat.,  part  i ;  pulv.  plumbi  nitrat,  part  i  will  be 
n,und  a  good  snuff  for  these  cases  if  obstinate ;  the  milder  applications  n  em  o.^ed  .  der 
CHRONIC  Catarrh  are.  however,  often  sufficient.  The  occasional  applicat  on  of  n i  e 
of  silver  fused  on  a  wire  is  sometimes  required. 
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of  the  septum,  and  rases  of  cleft  or  flattened  nose,  or  even  of  entire 
deficiency  of  the  organ,  have  been  met  with.^ 

Mallgrnant  Polypi  of  the  nose  and  nasopharynx  are  occasionally  seen 
in  children  ;  early  removal  is  the  only  treatment,  but  speedy  recurrence  is 
to  be  looked  for. 

Spistaxis  occurs  very  frequently  in  children,  sometimes  as  a  result 
merely  of  cerebral  congestion,  the  communication  between  the  longitudinal 
sinus  and  the  nasal  veins  remaining  open  in  early  childhood  ;  in  other  cases 
congestion  from  catarrh,  or  ulceration,  injury,  or  foreign  bodies,  &c.,  may 
give  rise  to  bleeding.  -Hnsmophilic  patients  frequently  bleed  from  the  nose, 
and  epistaxis  is  a  complication  often  met  with  in  some  of  the  exanthems,  &c. 

Usually  the  bleeding  ceases  spontaneously  in  a  short  time  ;  if  this  is  not 
so,  bathing  with  cold  water,  or  a  little  ice  applied  inside  or  over  the  nose, 
will  usually  stop  the  flow.  Astringent  powders  or  lotions,  tannin,  alum, 
solution  of  adrenalin,  &c.,  may  be  blown  into  the  nostrils.  Sometimes  pressure 
from  outside  is  effectual  ;  in  other  cases  making  the  child  stand  upright,  with 
the  arms  above  the  head  so  as  to  expand  the  chest  and  relieve  venous 
engorgement,  will  prove  successful. 

Occasionally  the  nose  may  require  plugging. 

Iffasal  Deformity. — Where  there  is  destruction  of  the  whole  or  part  of 
the  nose,  plastic  operations  may  be  employed.  These  must  be  planned 
according  to  the  individual  requirements  of  the  case.  The  method  of 
paraffin  injection  in  suitable  cases  is  well  worth  employing  ;  it  might  have  to 
be  repeated  as  growth  took  place.  We  are  rather  of  opinion  that  a  good 
artificial  nose  is  preferable  to  most  of  those  obtained  by  plastic  operations. 
Where,  however,  there  is  loss  of  only  a  small  part  of  the  nose,  or  where  there 
is  flattening  without  loss  of  substance,  attempts  should  be  made  to  improve 
the  appearance  of  the  child  by  filling  up  the  gap  or  elevating  the  depressed 
part.  It  will  be  found  that  there  is  great  difficulty  in  obtaining  a  good 
prominent  nose  by  any  method,  and  too  much  should  not  be  promised.  For 
details  of  the  methods  of  operating  we  must  refer  to  systematic  works  on 
Operative  Surgery. 

1  For  figs,  of  deformities  vide  Forster's  Misshildungen  des  Menschen. 
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CHAPTER  XXXVI 
DISEASES  OF  THE  EAR 

Diseases  of  the  External  Ear. — The  auricle  may  be  congenitally 
absent  or  crumpled  and  distorted  :  for  the  former  condition  an  artificial  ear 
may  be  fitted,  for  the  latter  usually  nothing  can  be  done. 

In  cases  of  deficient  development  of  the  pinna  the  ramus  of  the  jaw  may 
also  be  stunted— i.e.  the  first  post-oral  arch  and  its  appendages  may  be  ill 
developed.^ 

(For  an  account  of  supernumerary  auricles  and  fistulas,  vide  p.  190.) 

Sometimes  the  ear  is  unduly  large,  and  stands  out  prominently  from  the 
side  of  the  head ;  the  appearance  may  be  improved  by  the  use  of  an  ear 
truss,  or  in  extreme  cases  by  removal  of  a  triangular  portion  of  the  ear  and 
careful  closure  of  the  gap  by  sutures,  or  excision  of  a  portion  of  the  skin  and 
cartilage  from  the  posterior  surface  of  the  pinna,  or  by  suturing  the  ear  to 
the  skin  covering  the  mastoid  process. 

The  pinna  is  often  the  seat  of  eczema  and  chilblains,  which  require  the 
treatment  of  the  same  affections  elsewhere  ;  eczema  most  commonly  attacks 
the  crease  between  the  auricle  and  the  side  of  the  head,  and  chilblains  the 
free  edge  of  the  ear. 

Simple,  lupous,  or  other  tuberculous  ulceration  may  also  attack  the  ear, 
and  we  have  seen  the  whole  auricle  rapidly  slough  away  during  an  attack  ot 
whooping-cough. 

The  orifice  of  the  external  meatus  is  sometimes  congenitally  closed  :  in 
such  cases,  if  the  tuning-fork  shows  the  labyrinth  to  be  healthy,  a  careful 
dissection  may  be  made  at  the  site  of  the  orifice,  or  the  meatus  may  be 
reached  by  incision  behind  the  auricle  and  the  orifice  afterwards  opened 
upon  a  bent  probe.  Nothing  should  be  attempted  until  the  child  is  old 
enough  to  have  the  hearing  power  tested,  unless  there  is  evidence  of  retained 
secretion  giving  rise  to  abscess,  when  an  opening  must  be  at  once  made. 

The  common  affections  of  the  external  meatus,  which  in  children  is  pro- 
portionately shallower  and  broader  in  a  horizontal  direction  than  in  adults, 
are  eczema,  boils,  accumulations  of  wax  or  epidermis,  and  the  presence  of 
foreign  bodies  :  the  first  are  not  peculiar  to  children  ;  the  last  is,  of  course, 
commoner  in  them.  If  the  foreign  body  has  passed  beyond  the  orifice  of 
the  meatus,  it  should  be  removed  by  gently  syringing,  or  by  means  of  a  loop 
of  silver  wire,  or  by  a  probe  coated  with  cobbler's-wax  or  glue.    No  violence 


'  As  in  a  case  of  Canton's,  Pa(/i.  Soc.  Trans,  vol.  xv.  We  have  had  similar 
under  our  own  care. 
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should  be  used,  and  it  is  better  to  leave  a  foreign  body  where  it  is  than  to 
push  it  further  in  or  lacerate  the  meatus  or  membrana  tympani  in  attempts 
at  its  removal.  Insects,  &c.,  in  the  meatus  are  readily  killed  by  a  drop  or 
two  of  oil. 

Eczema,  tuberculous  sores,  &c.,  may  give  rise  to  purulent  discharge  from 
the  ear,  but  usually  such  discharge  comes  from  the  middle  ear.  In  all  cases 
the  pus  should  be  carefully  soaked  up  with  absorbent  wool  and  the  ear 
examined.  Sometimes,  however,  the  meatus  is  so  swollen  and  the  child  so 
intractable  that  no  examination  can  be  made  :  under  such  conditions  the 
case  should  be  treated  as  one  of  otitis  media  until,  either  with  or  without 
anaesthesia,  the  ear  can  be  examined. 

The  imperfect  development  of  the  tympanic  bone  and  consequent  shal- 
lowness of  the  meatus  in  children  must  be  borne  in  mind  ;  in  young  infants 
the  membrane  lies  in  a  more  horizontal  plane  than  in  adults. 

Inflammation  of  the  Middle  Ear  may  be  either  acute  or  chronic.  The 
causes  of  acute  otitis  are  catarrh  of  the  nasopharynx,  usually  associated  with 
enlarged  tonsils  or  post-nasal  adenoid  growths,  cold,  and  the  exanthems, 
especially  scarlet  fever  ;  injuries  also,  by  picking  or  roughly  drying  out  the 
ear  with  corners  of  towels  and  so  on,  may  rupture  the  membrane  and  set  up 
otitis  media. 

Sir  W.  Dalby  has  pointed  out  that  boxing  the  ears  of  children  may 
give  rise  to  nervous  deafness  without  a  rupture  of  the  membrana  tympani, 
such  deafness  being  usually  permanent  and  severe  ;  or  the  membrane  may  be 
ruptured  :  in  such  case  the  rupture  may  heal  or  be  followed  by  inflammation 
of  the  middle  ear  ;  or,  lastly,  acute  otitis  may  be  set  up  without  rupture  of 
the  membrane. 

In  otitis  the  result  of  throat  affections  the  disease  may  be  caused  either 
by  Eustachian  obstruction,  and  consequent  retention  of  secretion,  or  by  actual 
extension  of  the  inflammation  along  the  tube.  The  symptoms  ai-e  pain  in 
the  ear  and  head,  deafness,  and  some  constitutional  disturbance.  In  infants, 
who  cannot  indicate  the  seat  of  their  trouble,  otitis  should  be  suspected  if 
there  are  fretfulness  and  restlessness,  with  tossing  about  of  the  head  without 
other  assignable  cause.  If  these  cases  are  left  to  themselves,  the  membrane 
soon  yields,  and  a  purulent  discharge  escapes  from  the  meatus,  giving 
usually  great  relief  ;  until  discharge  appears  the  condition  is  often  overlooked 
in  scarlet  fever,  where  the  attention  is  apt  to  be  directed  to  other  symptoms. 
If  the  membrane  is  examined  in  such  cases,  there  will  be  seen  all  the  signs 
of  inflammation,  redness  and  loss  of  lustre,  and  if  pus  is  present  it  may 
perhaps  be  visible  as  a  yellow  discoloration  of  the  lower  part  of  the  mem- 
brane. It  must  not  be  forgotten,  however,  that  pain  may  be  quite  absent, 
and  the  first  sign  of  mischief  may  be  the  appearance  of  discharge  or  feverish- 
ness.  Persistence  of  high  temperature  after  the  escape  of  pus  should, 
even  in  the  absence  of  local  symptoms,  suggest  the  existence  of  mastoid 
or  jugular  inflammation.  (  Vide  Kerley,  whose  paper,  read  before  the  Ameri- 
can Pediatric  Society,  May  1904,  shows  the  importance  of  this  point  in 
infants.) 

Treatment.— throat  must  be  attended  to,  and  antiseptic,  sedative,  or 
astringent  applications  used,  according  to  circumstances  ;  next,  the  Eustachian 
tube  must  be  kept  open  by  Politzer's  method  :  the  inflation  can  be  performed 
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at  the  moment  of  the  child's  crying.  Hot  fomentations,  with  perhaps  a  leech 
behind  and  in  front  of  the  ear,  and  instillation  of  a  drop  of  glycerme  and 
laudanum,  or  glycerine  and  carbolic  acid,  into  the  meatus,  should  be  employed. 
Failing  relief  by  these  means,  the  membrane  should  be  carefully  incised, 
either  horizontally  or  vertically,  behind  the  handle  of  the  malleus,  and  the 
discharge  allowed  to  escape— gentle  washing  out  of  the  ear  with  warm 
boric  lotion,  or  better,  i^^^rx^  biniodide  of  mercury,  and  inflation  of  the 
middle  ear,  being  also  used.  As  soon  as  the  acute  symptoms  have  passed 
off,  powdered  boric  acid  and  iodoform  should  be  blown  into  the  ear  after 
drying  it  carefully  with  absorbent  wool  two  or  three  times  daily,  according  to 
the  amount  of  discharge. 

The  dangers  of  otitis  media  are  manifold  :  first,  deafness  ;  and  secondly, 
extension  of  inflammation,  which  may  reach  the  mastoid  antrum  or  the 
mastoid  cells,  perforate  the  roof  of  the  tympanum,  or  the  sutura  petro- 
mastoidea,  which  is  still  open  in  infancy,  and  so  directly  reach  the  brain. 
Cerebral  abscess  and  meningitis  are  not  remote  dangers.  Or  the  carotid 
artery  may  be  opened  by  ulceration  and  fatal  bleeding  ensue  ;  or  throm- 
bosis of  the  lateral  sinus  and  jugular  vein  and  pyaemia  may  result.  Exten- 
sion of  mischief  to  the  temporo-maxillary  joint  may  occur,  with  stiffness 
of  the  articulation.  The  amount  of  deafness  depends  rather  upon  the 
injury  done  to  the  labyrinth,  upon  interference  with  the  mobility  of  the 
ossicles,  or  upon  fixation  of  the  stapes,  than  upon  destruction  of  the  membrana 
tympani. 

The  dangers  to  life  are  to  be  met  by  providing  free  drainage  for  discharge 
and  keeping  the  cavity  aseptic  as  far  as  possible.  If  there  is  any  pain, 
swelling,  or  tenderness  over  the  mastoid  process,  an  incision  should  be  at 
once  made  down  upon  it  ;  if  no  pus  is  reached  and  the  symptoms  are  urgent, 
the  bone  must  be  carefully  gouged  away  just  behind  and  level  with  the  roof 
of  the  meatus  until  the  cavity  of  the  antrum  is  reached.  It  must  be  remem- 
bered that  in  children  the  mastoid  cells  are  not  well  developed  and  vary 
much  in  size,  and  that  the  lateral  sinus  descends  less  than  half  an  inch 
behind  the  meatus.  Swelling  and  tenderness  over  the  mastoid  process  does 
not  always  mean  inflammation  of  the  mastoid  antrum  or  cells,  but  may 
be  the  result  of  extension  superficially  of  inflammation  of  the  meatus  or  of 
irritation  of  the  mastoid  lymphatic  gland.  Even  if  pus  is  not  reached  at 
the  time,  relief  may  be  given  and  an  easier  way  for  discharge  made  ;  but 
the  removal  of  bone  should  be  free  if  the  symptoms  are  definite,  and,  if 
possible,  an  opening  should  be  made  through  which  lotion  can  be 
syringed  into  the  external  meatus.  In  chronic  cases  it  may  be  necessary 
to  do  a  further  operation  for  entire  removal  of  the  outer  wall  of  the  antrum, 
and  thus  obliteration  of  its  cavity.  In  neglected  cases  extensive  necrosis 
may  occur,  and  the  walls  of  the  meatus,  or  even  the  greater  part  of  the  petrous 
bone,  may  come  away  as  sequestra.  It  is  common  to  find  the  lymphatic 
glands  just  below  the  ear  inflamed,  and  they  may  cause  much  pain,  or  may 
suppurate  and  discharge  through  the  walls  of  the  meatus.  In  the  early  stages 
of  glandular  inflammation,  hot  belladonna  fomentations  will  often  arrest  the 
mischief  ;  if  suppuration  occurs,  the  abscess  should  be  early  incised.  Sup- 
purative meningitis,  if  diffuse,  is  not  amenable  to  treatment,  but  localised 
cerebral  abscess,  which  may  be  either  in  the  temporo-sphenoidal  lobe  or 
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cerebellum,  should  be  treated  by  trephining  the  skull  and  opening  the 
abscess. 

Facial  paralysis,  which  not  uncommonly  results  from  otitis  media,  is 
peripheral,  and  the  result  of  pressure  upon  the  nerve  in  the  wall  of  the 
tympanum  ;  the  paralysis  usually  disappears  on  subsidence  of  the  otitis,  but 
may  be  permanent.  Chronic  otitis  media  may  be  due  to  the  same  causes 
as  the  above,  but  is  often  tuberculous  ;  it  may  last  for  years,  and  give  rise  to 
occasional  attacks  of  acute  earache.  Chronic  otitis  is  always  a  source  of 
danger,  and  should  never  be  neglected  ;  the  tympanic  cavity  should  be  care- 
fully cleansed  by  gentle  syringing,  and  then  the  mucous  membrane  got  into 
a  healthy  state  by  insufflation  daily  of  the  iodoform  and  boric  powder,  or 
by  the  use  of  slight  astringents,  such  as  alum,  gr.  iij  to  5],  or  sulphate  of  zinc, 
gr.  j-ij  to  5j  ;  boric  and  carbolic  lotions  are  perhaps  the  most  generally 
useful.  On  examination  of  the  ear  in  these  cases  the  membrane  is  usually 
almost  entirely  gone,  and  the  ossicles  more  or  less  completely  destroyed  ;  the 
hearing  power  is  impaired,  but  seldom  entirely  lost.  The  complications  met 
with  in  the  acute  variety  are  also  liable  to  occur  at  any  time  in  the  course  of 
a  chronic  case.  Small  perforations  of  the  membrane  in  children  readily 
heal,  but  it  is  exceptional  to  meet  with  them. 

In  very  chronic  otorrhoea  masses  of  granulation  tissue,  springing  from  the 
tympanic  cavity,  less  often  from  the  membrane  or  walls  of  the  meatus,  may 
appear,  and  form  the  commonest  kind  of  aural  polypus  ;  fibrous,  mucous,  and 
adenomatous  polypi  are  much  rarer.  Polypi  are  to  be  treated  by  removal 
with  forceps,  or  scraping  away,  and  the  application  of  some  caustic,  of  which 
we  prefer  solid  nitrate  of  silver  fused  on  a  loop  of  wire  ;  crystals  of  per- 
chloride  of  iron  or  chromic  acid  may  be  used  if  preferred,  and  the  ear  should 
be  washed  out  with  a  solution  of  rectified  spirit  as  strong  as  can  be  borne 
without  pain  (usually  i  in  4  to  i  in  2  can  be  employed).  Boric  and  tannic 
acid  and  iodoform  insufflations  should  be  used  between  times.  It  is  often 
necessary  to  remove  these  polypi  several  times  before  they  cease  growing. 
All  abscesses  burrowing  about  the  ear  must  be  opened  and  well  drained,  and 
the  general  health,  as  well  as  the  condition  of  the  throat  and  nose,  carefully 
looked  after.  Eustachian  catheters  require  an  anesthetic  in  children,  and 
should  only  be  used  when  Politzer's  method  fails. 

The  general  routine  method,  then,  of  treating  otorrhoea  ('otitis  media 
suppurativa')  may  be  given  thus,  (i)  Dry  out  the  ear  with  absorbent 
wool.^  (2)  Examine  with  a  speculum,  and  through  this  puff  a  powder  of 
equal  parts  of  iodoform  and  boric  acid,  once,  twice,  or  three  times  daily, 
according  to  the  amount  of  discharge.^  (3)  Inflate  the  ear  by  Politzer's 
method  once  daily.  (4)  Watch  for,  and  open  early,  any  mastoid  or  glan- 
dular abscess.  (5)  Protect  from  cold,  and  take  care  of  the  general  health.^ 
(6)  Never  neglect  the  least  earache.  (7)  See  that  the  throat  and  naso- 
pharynx are  healthy. 

1  Where  hospital  patients  cannot  be  seen  daily  the  friends  should  syringe  out  the  ear 
with  warm  boric  lotion. 

■  We  prefer  a  simple  speculum  and  the  use  of  an  aural  reflecting  mirror,  but  Brinton's 
'  otoscope'  may  be  used. 

3  A  clean  plug  of  absorbent  wool  should  be  put  into  the  meatus  and  changed  two  or 
three  times  daily  or  more,  according  to  the  amount  of  discharge. 
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It  must  be  remembered  that  pain  in  the  ear  may  be  a  result  of  carious 
teeth,  cervical  adenitis,  or  any  source  of  pressure  upon  the  nerves  supplying 
the  auricle  or  meatus,  as  well  as  of  ear  disease.^ 

Affections  of  the  liatoyrlntu  in  children  may  be  either  congenital,  or  the 
result  of  injury,  or  of  extension  from  otitis  media,  or  of  congenital  syphilis. 
The  latter  form  usually  comes  on  about  the  seventh  to  twelfth  year,  increases 
rapidly,  affects  one  ear  first,  and  leads  to  severe  or  total  deafness  ;  it  is 
rarely  remediable,  though  mei'cury  and  iodide  of  potassium  should  be  tried. 
If  the  case  comes  under  treatment  in  an  early  stage,  there  is  some  hope  of 
recovery.  Deafness  in  children  should  be  seen  to  at  once,  and  care  should 
be  taken,  in  those  in  whom  restoration  of  hearing  cannot  be  complete,  to 
make  them  I'ead  and  speak  aloud  to  prevent  the  tendency  to  become  mutes. 
Deaf-mutes  should  be  taught  the  '  oral  method.' 

Intracranial  Abscess. — Should  there  be  evidence  of  intracranial  abscess, 
as  shown  by  fever,  vomiting,  otorrhoea,  pain  in  the  side  of  the  head,  convul- 
sions, squint,  hemiplegia,  more  or  less  loss  of  consciousness,  and  perhaps  optic 
neuritis,  the  ear  should  be  examined  and  well  cleaned  out,  so  as  to  avoid 
any  further  retention  of  pus  in  the  tympanum  ;  a  flap  of  soft  parts  should  then 
be  turned  up  by  a  curved  incision,  exposing  the  temporal  bone  above  and 
behind  the  ear  ;  a  circle  of  bone  should  then  be  gouged  away,  having  its 
centre  opposite  the  posterior  superior  quadrant  of  the  meatus,  and  from  \  in. 
to  \  in.  from  the  meatus,  according  to  the  age  of  the  patient.^  Having  removed 
the  bone,  if  no  sign  of  abscess  appears,  the  dura  mater  should  be  incised  and 
the  brain  punctured  first  directly  inwards,  then  forwards  and  inwards,  and 
finally  backwards,  so  as  to  tap  any  abscess  situated  either  in  the  cerebrum 
or  cerebellum  ;  if  pus  is  found,  the  opening  should  be  enlarged,  and  the 
abscess  drained  and  treated  on  general  principles.  The  mastoid  antrum 
and  cells,  if  not  previously  cleaned  out,  should  be  dealt  with  at  the  same  time. 
( Vide  also  p.  522.)  Barker  points  out  that  a  single  rigor,  followed  by  sub- 
normal temperature,  slow  pulse,  and  '  sluggish,  but  perfect,  cerebration,'  may 
be  met  with  in  cerebral  abscess.  There  appears  to  be  no  certain  means  of 
distinguishing  temporo-sphenoidal  from  cerebellar  abscess,  but  in  the  latter 
the  pain  is  usually  occipital,  and  there  is  retraction  of  the  head  ;  the  amount 
of  paralysis  in  either  case  is  inconstant.  Temporo-sphenoidal  abscess  is 
about  three  times  as  common  as  cerebellar,  according  to  Barker.  He  also 
believes  that  abscess  in  the  brain  is  much  rarer  than  meningeal  or  subdural 
suppuration. 

Some  time  ago  we  had  under  the  care  of  our  colleague  Dr.  Hutton  and 
ourselves,  a  boy  11  years  old,  suffering  from  double  otitis  after  small- 
pox. On  admission  there  was  discharge  from  both  ears,  with  pain  in  the 
left,  and  in  the  left  temple.  Shortly  after  entering  the  hospital  he  had 
a  succession  of  rigors.  The  ears  were  full  of  thick  discharge,  and  each 
contained  a  small  polypus.     The  ears  were  cleaned  out,  the  polypoid 

•  Vide  Hilton's  Rest  and  Pain. 

2  Barker  gives  i  in.  above  and  ^  in.  behind  the  centre  of  the  bony  meatus  for  sub- 
dural abscess  over  the  roof  of  the  tympanum,  and  Jin.  directly  behind  the  meatus  for 
subdural  abscess  in  the  groove  of  the  lateral  sinus.  By  enlarging  the  opening  upwards 
and  backwards,  and  then  puncturing  the  dura  mater,  avoiding  the  lateral  sinus,  any 
abscess  in  the  brain  would  probably  be  reached. 
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granulations  removed,  and  the  acute  symptoms  disapjjeared.  There  was 
no  mastoid  trouble.  A  week  later  the  boy  became  drowsy,  with  a  subnormal 
temperature :  there  was  no  paralysis,  no  spasm,  except  possibly  of  the 
muscles  of  the  left  side  of  the  face,  but  this  was  probably  rather  paresis  of 
the  right  side.  Slight  cloudiness  of  the  left  optic  disc  was  found  ;  there  was 
no  apparent  tenderness.  The  next  day  a  circle  of  bone  was  removed  from 
above  and  behind  the  meatus,  the  dura  mater  opened,  and  the  brain  explored 
systematically,  but  no  abscess  was  found  in  the  temporo-sphenoidal  region. 
A.  second  flap  of  skin  was  then  turned  upwards  from  the  occiput,  and  a  small 
aperture  made  in  the  skull :  a  trocar  was  then  passed  into  the  cerebellum, 
and  offensive  pus  escaped  ;  the  cannula  was  left  in,  but  the  boy  died,  appa- 
rently of  shock,  six  hours  later.  From  examination  of  the  head  we  should 
advise  in  such  cases  the  removal  of  a  circle  of  bone  immediately  above  the 
external  auditory  meatus,  at  a  distance  from  it  varjnng  from  \  in.  to  i  in., 
according  to  age  ;  the  dura  mater  should  then  be  stripped  back  until  the  roof 
of  the  tympanum  is  exposed,  and  any  pus  lying  there  evacuated.  Next,  the 
dura  mater  should  be  incised  and  the  brain  explored,  first  direcdy  inwards, 
in  the  posterior  part  of  the  temporo-sphenoidal  lobe,  and,  failing  this,  back- 
wards, inwards,  and  downwards,  and  finally  forwards.  Either  a  temporo- 
sphenoidal  or  cerebellar  abscess  would  probably  be  thus  reached.  If,  how- 
ever, the  symptoms  are  fairly  definite  and  no  abscess  is  found  in  this  way, 
the  skull  should  be  opened  midway  between  the  superior  and  inferior  curved 
lines  of  the  occipital  bone,  and  the  cerebellum  explored.  It  is  readily 
reached  in  this  position. 

It  should  be  remembered  that  a  cerebral  abscess  may  be  latent — i.e.  may 
exist  and  give  rise  to  few  or  almost  no  symptoms — and  yet  may  cause  sudden 
death,  probably  often  by  rupturing  into  the  lateral  ventricle. 

In  the  above  case  there  were  no  definite  symptoms  to  point  to  cerebellar 
rather  than  to  temporo-sphenoidal  abscess,  and  it  was  only,  failing  the  latter, 
that,  feeling  strongly  that  an  abscess  existed  somewhere,  we  sought  it  in  the 
cerebellum.    {VidedX'io  Cerebral  Abscess.) 

In  cases  of  tuberculous  otitis  we  have  been  in  the  habit  of  freely  scraping 
out  the  middle  ear  with  a  Volkmann's  spoon,  removing  all  cheesy  bone  and 
granulation  tissue  with  or  without  a  mastoid  incision,  according  to  the  extent 
of  the  disease.  The  scraping  should  be  thorough,  and  should  be  repeated  if 
necessary. 

Where  symptoms  of  septic  absorption  and  thrombosis  of  the  lateral  sinus 
and  internal  jugular  vein  exist,  the  vein  should  be  exposed  and  ligatured, 
and  then  together  with  the  sinus  laid  open  and  cleaned  out.  Similar  con- 
stitutional symptoms  with  orbital  swelling  and  proptosis  would  indicate 
thrombosis  of  the  cavernous  sinus,  which  occasionally  occurs,  and  might 
possibly  be  reached  by  operation  through  the  orbit,  though  we  are  not  aware 
that  this  has  been  hitherto  attempted. 

Note. — In  examining  the  tympanic  cavity />w^  viortem,  it  should  be  remembered  that 
the  presence  of  a  puriform  fluid  in  the  middle  ear  of  infants  is  common,  and  apparently 
rather  the  result  of  the  changes  that  take  place  after  the  entry  of  air  into  the  tympanic 
cavity  than  a  pathological  condition. 
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TUMOUR  GROWTH  IN  CHILDHOOD 

Tumour  Growth  in  Childhood.— As  might  be  expected  in  a  rapidly 
growing  organism,  the  connective-tissue  group  of  tumours  is  that  almost 
exclusively  met  with  in  children. 
Sarcoma,  myxoma,  enchondroma,  and 
osteoma  are  the  common  forms  of  new 
growth,  and  these  are  usually  in  an 
embryonic  and  therefore  unstable  and 
rapidly  growing  form.  Soft  (encepha- 
loid)  carcinoma  is  occasionally  met 
with,  it  is  said,  especially  in  the  eye, 
kidney,  and  testicle  ;  but  it  is  probably 
that  most,  if  not  all,  of  the  so-called 
carcinomata  are  really  sarcomata.^ 

Sarcomata  are  not  rare  in  chil- 
dren ;  they  are  commonly  of  the  small 
round-celled  or  mixed  varieties,  are 
most  often  seen  as  periosteal  growths, 
and  often  follow  injuries.  They  are 
met  with  in  connection  with  the  jaws, 
the  skull,  and  the  long  bones,  most 
commonly  grow  rapidly,  early  become 
generalised,  and  are  speedily  fatal ;  we 
have  met  with  rapidly  growing  sar- 
coma as  a  sequel  of  acute  periostitis. 

The  eye  *  and  the  skin  are  not 

rarely  the  seat   of  sarcoma.     Retinal        pjg  209.-Sarcoma  of  the  Lower  Jaw  and 
sarcomata  are  said  to  be  common  in  Eyeball  in  a  child  aged  19  months. 

infants  and  unknown  after  12  years 

(Warren  and  Gould).  "We  have  seen  a  melanotic  spindle-celled  growth  in 
the  skin  of  the  dorsum  of  the  foot.  The  kidney  is  sometimes  the  subject  of 
congenital  sarcoma  {vide  Diseases  of  the  Kidney). 

1  These  are  also  common  sites  for  sarcomata  in  childhood. 

2  As  in  the  following  case,  figured  above  (fig.  209) : 

Sarcoma  of  Eye  and  Jaw,  dfc.  —Walter  W. ,  aged  i  year  7  months ;  admitted  July  28, 
[884.  At  birth,  in  the  left  eye  it  was  noticed  that  the  pupil  was  white  ;  three  months  ago 
the  eye  began  to  swell ;  three  weeks  ago  the  right  half  of  the  lower  jaw  began  to  enlarge 
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Where  sarcomata  occur  in  the  limbs,  early  amputation  is  the  only  treat- 
ment.  Testicular  tumours  should  be  removed  as  soon  as  they  are  recot-nised 
and  growths  m  other  situations  must  be  treated  as  the  individual  case  may 
require. 

We  have  met  with  a  Weuroma  only  once  in  a  child,  and  the  case  is  of 
sufficient  interest  to  be  worth  recording  in  detail. 

Neuroma  of  Posterior  T/W  A'.rz^.. -Alice  M.,  age  ii  years ;  admitted  May  9,  i88<: 
Healthy  g,rl.  Three  years  ago  first  complained  of  pain  in  the  right  ankle  and  walked 
with  a  hmp.    Has  been  getting  worse  lately,  and  the  ankle  has  become  more  tender.  On 

admission  there  is  much  tenderness 
along  the  inner  side  of  the  ankle, 
extending  for  about  4^  inches  up  the 
leg.   There  is  swelling  and  some  heat 
over  the  painful  area,  which  seemed 
to  correspond  to  the  tendons  of  the 
tibialis  posticus  and  rtexor  longus 
digitorum.    The  case  was  thought  to 
be  one  of  tenosynovitis,  and  the  child 
was  sent  out  in  a  plaster-of-Paris 
splint  on  May  20.    Re-admitted  No- 
vember  5.     Condition    unaltered ; 
much  pain  and  tenderness.  Novem- 
ber 23,  the  limb  was  rendered  blood- 
less and  an  incision  made  over  the 
swelling  in  its  whole  extent,  when  a 
firm,   pale,    lobulated  tumour  was 
found  connected  with  the  posterior 
tibial  nerve  ;  the  growth  was  encap- 
suled  and  turned  out  fairly  freely; 
it  reached  from  the  middle  of  the  leg 
to  nearly  the  middle  of  the  inner  side 
of  the  foot,  and  was  about  the  size  of 
two  average  fingers.    The  nerve  was 
inextricably  involved  and  ran  through 
it.    The  ^vhole  tumour  and  the  nen'e 
were  removed,  about  5  inches  of  the 
latter  being  taken  away.    No  large 
vessel  was   injured,  but  there  was 
troublesome  bleeding  from  some  small 
ones.    She  did  not  bear  the  operation 
well.    For  some  days  she  had  hj'per- 
sesthesia  of  the  opposite  limb.  The 
wound  healed  well,  but  somewhat 
slowly.    On  December  2  it  was  noticed  that  ankle-clonus  was  well  marked.    On  the  13th 
the  whole  sole  of  the  foot  nearly  to  the  root  of  the  toes  was  completely  anaesthetic,  as  well 
as  almost  the  whole  of  the  plantar  surface  of  the  little  toe.    The  sides  of  the  foot,  the  ball 


Fig.  210.— Enchondroma  of  Cervical  Spine  and 
Fingers. 


painlessly  and  to  grow  rapidly  in  size.  No  cause  known.  On  admission,  well  nourished. 
The  left  eyeball  was  enlarged  and  protruded  ;  it  was  irregular  in  shape  and  reddened  ; 
the  cornea  was  vascular.  The  lower  part  of  the  right  side  of  face  much  enlarged  ;  large 
veins  on  the  surface,  which  was  nodulated  ;  swelling  involved  whole  thickness  of  hori- 
zontal ramus  of  jaw,  projecting  outwards  and  into  mouth,  which  could  not  be  closed. 
Teeth  displaced  and  loose;  no  ulceration;  no  disease  elsewhere.  August  i,  swelling 
increasing  rapidly,  not  much  pain,  losing  flesh.  Discharged  August  12,  and  died  at  home 
a  few  weeks  later. 
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of  the  great  toe,  and  to  a  less  extent  the  balls  of  the  second,  third,  and  fourth  toes,  together 
with  the  whole  of  their  plantar  surface,  were  partially  aneesthetic.  Sensation  elsewhere 
normal.  The  calf  muscles  somewhat  wasted.  In  January  1886  she  was  practically  as 
on  discharge,  but  could  walk  a  little  and  move  the  foot  freely  without  pain.  Nutrition 
of  foot  good.  Microscopically  the  tumour  was  a  my.vo-fibroma.  Nerves  could  be 
traced  for  some  distance  in  it  and  then  became  degenerated  and  lost.  March  23,  1888, 
quite  well ;  no  return  of  sensation ;  foot  warm ;  arch  good  ;  walks  well ;  no  pain  or 
tenderness. 

Of  the  more  innocent  growths  the  Encbondromata  are  the  most  common  ; 
they  are  usually  multiple,  occur  on  the  fingers,  and  may  be  congenital ;  they 
tend  to  grow  with  more  or  less  rapidity,  and  if  they  cause  inconvenience  may 
require  amputation  of  one  or  more  fingers.  Removal  of  the  growth  alone 
is  rarely  satisfactory,  since  it  has  been  shown  that  the  tumour  is  very  often 
central  in  origin,  as  in  the  following  instance  : 

Multiple  Enchondromata  of  the  — Samuel  M. ,  age  /  years  9  months;  admitted 

January  28,  1885.    When  5  months  old  swellings  were  noticed  on  the  fore  and  middle 


Fig.  211.— Multiple  Enchondromata  of  the  Forefinger. 


fingers  of  the  left  hand  ;  these  have  gradually  increased,  and  give  rise  to  much  pain  if 
injured  ;  at  other  times  they  are  painless.  On  admission,  is  a  thin,  unhealthy  boy.  Several 
cartilaginous  masses  are  growing  from  all  the  fingers  of  both  hands  ;  the  swellings  vary 
in  size  from  a  pea  to  a  small  nut,  the  largest  is  in  the  flexor  aspect  of  the  left  middle 
finger;  this  finger  cannot  be  fle.xed.  The  fingers  are  large  and  distorted,  with  some 
lateral  deflection  of  the  second  and  third  fingers  of  the  right  hand.  The  worst,  the  left 
middle  finger,  was  amputated  at  the  metacarpo-phalangeal  joint,  and  the  theca  was 
stitched  up  with  catgut  (Treves).  A  section  of  the  finger  showed  a  cartilaginous  tumour, 
the  size  of  a  small  walnut,  growing  from  the  proximal  end  and  from  the  central  part  of  the 
epiphysial  line  of  the  second  phalanx.  The  flexor  tendon  was  stretched  over  the  tumour. 
A  smaller  mass  sprang  from  the  distal  end  of  the  same  phalanx.  The  wound  soon  healed. 
The  other  fingers  were  not  touched,  as  they  gave  rise  to  no  great  inconvenience.  The 
cervical  vertebrse  were  similarly  affected  {vide  fig.  210),  and  the  feet  in  1899  also  became 
the  seat  of  cartilaginous  outgrowths. 
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Another  case  is  shown  in  fig.  21 1.  Osteomata  are  usually  sessile,  com- 
posed of  cancellous  tissue  capped  with  soft  cartilaginous  or  myxochondro- 
matous  tissue  ;  they  most  frequently  spring  from  the  neighbourhood  of  an 
epiphysial  line,  may  be  multiple,  and  are  occasionally  hereditary.  These 
growths  may  require  removal  on  account  of  their  interference  with  the 
movements  of  a  joint  or  of  pain  ;  if  chiselled  or  sawn  through  at  the  base, 
they  do  not  recur.  We  have  most  often  seen  them  at  the  upper  end  of  the 
humerus,  as  in  the  case  quoted. 


Exostosis. — Sarah  E.  T. ,  age  10  years  6  months  ;  admitted  January  9, 
first  noticed  si.x  weeks  ago ;  has  grown  slightly  since ;  no  cause  known, 
an  e.xostosis  as  large  as  a  good-sized 
walnut  was  found  on  the  posterior 
aspect  of  the  humerus,  2  inches  below 
the  acromion ;  the  swelling  was  bi- 
lobed.  Removed  by  chisel  antisep- 
tically  on  January  17  ;  the  surface  was 
cartilaginous,  the  deeper  part  com- 
posed of  cancellous  tissue.  Wound 
healed  on  January  22. 
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Fig.  213. — Congenital  Serous  Cyst  of  the  Back. 


Fig.  212. — Hygroma  of  the  Neck,  asso- 
ciated with  Macroglossia.  Mr.  White- 
head's case.  The  tongue  is  protruding. 
{Vide  also  Naevus.) 

Besides  the  growths  already 
mentioned,  there  is  the  large 
group  of  Congrenital  Fibrous 
and    Cystic    Tumours  :  the 

former  may  occur  in  any  part, 
the  latter  are  said  to  be  limited 
to  the  trunk  and  head  ;  we  have, 

however,  removed  a  multilocular  cystic  growth  from  the  back  of  the  thigh  in 
a  child.  Cystic  hygroma  of  the  axilla  is  not  very  uncommon  ;  it  usually 
extends  up  into  the  neck.  The  cystic  tumours  may  be  divided  into 
several  classes.  A  large  proportion  are  really  cavernous  lymphangiomata 
(lymph  nsevi)  (see  Ntevus)  ;  such  are  hygroma,  hydrocele  of  the  neck 
(a  unilocular  hygroma),  the  tumour  mentioned  above  as  removed  from  the 
thigh,  and  many  others.  In  the  second  group  are  those  cystic  tumours 
resulting  from  degeneration  of  a  blood  nsvus  ;  in  these  the  fluid  may  be 
clear,  or  more  or  less  stained  by  admixture  of  blood  pigment.  The  third 
group  includes  cystic  formations  by  degeneration  in  fibrous  or  teratoraatous 
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growths  ;  and  the  hast  includes  dermoid  cysts,  the  resuh  of  involuted  or 
'  dissociated '  blastoderm.  r.u^i:„«c 
These  '  dermoid '  cysts  may  be  met  with  m  the  course  of  any  ot  the  hnes 
of  union  of  the  embryo,  e.g.  along 
the  median  ventral  and  dorsal 
lines  of  the  trunk,  in  the  face, 
head,  palate,  neck,  &c.  These 
cysts  are  due  to  closing  in  of  the 
tissues  over  a  portion  of  epiblast  ; 
hence  the  cyst  wall  is  composed 
of  more  or  less  perfectly  formed 
skin,  with  hairs,  sebaceous  glands, 
&c.  ;  lying  in  the  cavity  of  the 
cyst  will  be  found  sebaceous 
matter  and  hairs,  and  epidermic 
scales.  Perhaps  the  commonest 
sites  for  these  tumours  are  the 
outer  angle  of  the  orbit  (orbital 
fissure),  the  inner  angle  (lachry- 
mal fissure),  and  the  median 
ventral  line.  In  the  auricle  they 
may  result  from  inclusion  of  skin 
between  the  tubercles  by  fusion 
of  which  the  auricle  is  formed. 
They  are   sometimes   met  with 


Fi^.  214.— Hydrocele  of  Neck.    (From  photograph 
by  J.  Hepworth,  M.R.C.S.) 


in  the  middle  line  of  the  nose,  and 
cause  much  disfigurement  by  the  growth  of  hair  from  their  interior  ; 
in  this  position  they  may  be  due, 
as  pointed  out  by  Bland  Sutton, 
to  some  irregular  laying  down  of 
the  skin.  Or  they  may  arise  from 
imperfect  closure  of  the  internasal 
fissure.  Possibly  the  growth  of 
the  nasal  bones  and  lateral  carti- 
lages causes  some  inversion  of  the 
skin  in  some  cases.  The  growth 
of  hair  seen  upon  the  nose  in 
later  life  suggests  a  possible  simi- 
larity between  the  two  conditions. 

Dermoid  cysts  differ  from  ac- 
quired sebaceous  cysts  in  that 
they  are  congenital,  that  they  lie 
deeper  than  the  ordinary  wen, 
being  in  the  subcutaneous  or  even 
in  the  submuscular  tissues,  and  in 
the  case  of  the  skull  they  may  cause 
partial  or  complete  absorption  of 
the  underlying  bone.  The  skin 
over  a  dermoid  cyst  is  usually  of 


Fig.  215. — Dermoid  Cyst  of  Orbit. 


natural  appearance  and  of  normal  thickness,  not  thinned  and  showing  dilated 
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capillaries,  as  is  often  the  case  in  sebaceous  cysts.  In  sebaceous  cysts  the 
aperture  of  the  gland  is  often  visible  as  a  black  speck  :  no  such  mark  is  seen 
in  a  dermoid  tumour.  Should  the  dermoid  cysts  grow  and  become  unsiglitly 
they  should  be  excised,  but  it  must  be  remembered  that  their  removal  may 
be  dangerous  on  account  of  their  deep  relations,  and  that,  as  they  are  lined 
with  more  or  less  perfect  skin,  complete  removal  is  required,  and  it  is  not 
sufficient  to  lay  open  and  scrape  the  cyst  wall. 

Mr.  Bland  Sutton,  in  his  lectures  delivered  at  the  Royal  College  of  Surgeons,  classifies 
dermoid  tumours  as  (i)  Sequestration  dermoids;  (2)  Tubulo  dermoids;  (3)  Ovarian 
dermoids. 


The  first  occur  usually  in  the  lines  of  union  of  the  embr3'0,  or  are  a  result  of  accident ; 
a  sort  of  subcutaneous  grafting  of  dermal  tissue. 

Tubulo-dermoids  arise  in  connection  with  '  obsolete  canals '  '  associated  with  the  primi- 
tive alimentary  canal.'  They  may  exist  as  '  dermoid  cysts,'  'dermoid  tumours,'  or  as 
'thyroid  dermoids,'  or  'congenital  adenomata.'  The  first  two  varieties  do  not  differ 
from  sequestration  dermoids,  except  that  the}'  are  more  complex.  Mr.  Sutton  calls  them 
thyroid  dermoids  because  of  their  histological  resemblance  to  the  thyroid  body.  '  They 
present  easily  recognisable  characters  :  (1)  they  arise  in  obsolete  sections  of  the  gut ; 
(2)  resemble  structurally  the  thyroid  body  ;  (3)  are  frequently  associated  with  striped  or 
unstriped  muscle  fibre;  and  (4)  are  usually  congenital.'  'The  most  typical  specimens 
occur  in  the  neighbourhood  of  the  coccyx,  in  the  tongue,  and  in  the  neck.^ 


'  Vide  also  Marshall,  Jour.  Aiiat.  and  Phys.  vol.  xxvi. 
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After  further  details,  for  which  we  must  refer  to  the  '  British  Medical  Journal,' March  2, 
1889,  whence  the  above  extracts  are  taken,  Mr.  Sutton  concludes  his  most  interesting 
account  of  these  curious  growths  by  remarking :  '  It  is  an  interesting  fact  that  the  six 
obsolete  canals  existing  in  the  embryo  of  a  mammal,  namely,  the  infundibulum,  neur- 
enteric  passage,  post-anal  gut,  cranio-pharyngeal  canal,  thyreo-lingual  duct,  and  theduct  of 
the  yolk  sac,  should  all  have  direct  relation  with  the  alimentary  canal,  and  each  be  directly 
associated  with  dermoids,  often  of  considerable  complexity,  and  with  a  peculiar  form  of 
tumour,  identical  in  structure  with  the  th)'roid  body.'  Some  time  ago  we  met  with  a 
case  of  an  infant,  a  twin  three  days  old,  who  was  the  subject  of  a  large  unilocular  cystic 
tumour  growing  from  beneath  the  coccyx,  and  forming  a  somewhat  pendulous  mass 
hanging  from  the  perinseum.  The  cyst  was  thin-walled,  and  about  the  size  of  the  child's 
head.    A  day  or  two  after  admission  the  cyst  burst,  and  gave  exit  to  about  half  a  pint  of 


Fig.  2T7.— Dermoid  Cyst  in  the  Lachrymal  Fissure.    A  tooth  is  seen  growing 
at  the  upper  part  of  the  tumour.    Professor  Young's  case. 


clear  yellow  fluid— practically  serum.  We  removed  the  collapsed  cyst  by  incision,  and 
found  a  fine  channel  running  up  into  the  pelvis  for  about  \\  inch.  The  child  did  well, 
and  was  sent  out  with  the  wound  nearly  healed  in  March  1889.  Sections  of  the  wall  of 
the  cyst  sliowed  a  distinctly  villous  lining,  with  a  single  layer  of  somewhat  indistinct 
roundish  cells. 

( Vide  also  Malformation  of  the  Digestive  Apparatus.) 

An  important  group  of  tumours  in  childhood  is  formed  by  the  fatty 
growths  often  met  with.  There  may  be  simple  general  obesity  or  hyper- 
trophy of  fat,  a  condition  often  met  with  in  our  experience  in  association 
with  malformations  such  as  club-foot,  spina  bifida,  giant  foot,  &c.i  Jacobi,- 
who  has  collected  many  of  the  cases  on  record  of  hypertrophy  of  the 

1  The  cervical  fatty  growths  met  with  in  cretins  are  also  noteworthy  in  this  connection. 
Archives  0/ Pcediatrics,  February  1884.   Jacobi's  list  contains  obviously  very  different 
pathological  conditions.    Also  Bland  Sutton,  Brit.  Med.  Jour.  vol.  i  1890  p  877 
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extremities,  attributes  the  condition  to  intra-uterine  venous  congestion'  in 
early  fcetal  life  ;  if,  however,  this  occurs  before  the  first  half  of  intra-uterine 
life,  during  which  no  fat  is  said  to  be  formed,  myxomatous  tissue  is  developed  ; 
If  in  the  later  stages,  fatty  tissue. 

Lipoma  may  occur  in  any  part  of  the  body  ;  it  is,  however,  rarely  met 


Fig.  218.— Congenital  Myxo-lipoma  of  the  Breast.    The  tumour  was  removed,  and  the 
child  did  well.    We  have  seen  a  second  similar  case. 

with  in  the  head.  Congenital  lipomata  are  often  not  encapsuled  ;  they  are 
sometimes  associated  with  nsevus,  as  in  fig.  94  (n^vus  lipomatodes),  or,  as 
in  one  case  of  Jacobi's,  with  spina  bifida.    Congenital  sacral  tumours  are 

often  mainly  fatty,  as  in  one  or  two  of 
our  own  cases  ;  but  these,  and  indeed 
congenital  lipomata  elsewhere,  are  by 
no  means  always  pure  fatty  growths  ; 
fibrous,  bony,  or  cartilaginous  material 
may  be  mixed  up  with  the  fat,  as  well 
as  nasvus,  muscular  tissue,  &c.  ;  these 
more  complex  tumours  belong  to  the 
teratomatous  class  rather  than  to  the 
ordinary  lipomata.  When  occurring  in 
the  foot  congenital  lipoma  forms  one  of 
the  varieties  of  so-called  '  giant  foot,'  of 
which  fig.  219  is  a  specimen  ;  in  some 
of  these  cases  the  growth  is  encapsuled  : 
Fig.  2i9.-Giant  Foot  (the  Fatty  Variety),  the  others  it  is  diffuse,  and  after  incom- 
s^ltL^Tfe^JShrfor ■      "^'^  "  plete  removal  it  shows  a  tendency  to  re- 

currence.  In  these  cases  of  giant  hmb, 
which  are  usually  unilateral,  the  rate  of  growth  is  variable,  and  all  the 
constituents  of  the  limb  are  overgrown  in  some  cases  whUe  m  others  the 
bones  are  enlarged,  the  vessels,  muscles,  and  nerves  being  riormal.  (See 
also  Nasvus  for  an  account  of  the  lymphatic  form  of  giant  foot. ) 

Fatty  tumours  of  doubtful  congenital  origin  are  sometimes  met  with, 
.and  may  be  the  seat  of  myxomatous  change,  as  in  the  appended  case. 
1-  Busey  attributes  it  to  lymph  stagnation.  ■ 
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Cmk.— Congenital  (f)  Myxo-lipoma  of  TA/^yi.— William  M.,  age  2  years;  adnptted 
November  2,  1885.  Child  began  to  walk  last  January,  but  was  weak  and  soon  tired  ; 
had  a  severe  fall  at  that  time.  Four  months  ago  a  swelling  was  first  noticed  at  the  back 
of  the  left  thigh;  it  has  gradually  increased  in  size,  but  has  never  been  painful.  Has 
been  wearing  splints  for  rickety  deformity  lately.  No  sores  about  the  legs.  On  admission, 
a  very  rickety  child.  In  the  middle  of  the  back  of  the  left  thigh  is  a  soft  movable  swell- 
ing, not  tender,  not  well  defined,  and  indistinctly  fluctuating  (?).  The  swelling  is  about 
the'size  of  a  large  walnut  or  larger.  November  5,  an  incision  was  made  over  the  swelling 
between  the  hamstrings ;  it  was  found  to  project  on  the  inner  side  of  the  great  sciatic 
nerve,  and  was,  with  some  dissection,  shelled  out  from  its  deeper  attachments  to  the 
superficial  layer  of  periosteum  ;  it  extended  from  the  upper  border  of  the  popliteal  space 
upwards  for  about  2^  inches.  The  whole  growth  was  removed  ;  it  was  fairly  well  en- 
capsuled,  soft,  and  gelatinous.  Microscopically  it  proved  to  be  a  myxo-lipoma.  On 
November  16  all  stitches  were  removed  and  the  wound  was  almost  healed.    Sent  home. 


Fig.  220.— Congenital  Cystic  Tumour  of  the  Groin.    Mr.  Hardie's  case. 


Compound  Congrenltal  Tumours  occur  most  frequently  about  the  sacral 
and  lumbar  regions  ;  their  origin  is  obscure,  and  has  been  accounted  for  on 
the  view  of  included  foetation,  gemmation,  or  inclusion  of  a  portion  of  the 
outer  layer  of  blastoderm,  at  the  time  of  closure  of  the  dorsal  lamina."'  The 
tumours  are  often  cystic,  and  may  contain  masses  of  fat,  cartilage,  bone,  and 
skin  elements.    They  vary  in  size,  and  may  attain  great  dimensions  ;  their 

1  Mr.  Bland  Sutton  divided  these  tumours  into  four  classes  :  (i)  Sacral  spina  bifida  ■ 
(2)  Tumours  originating  in  the  post-anal  gut ;  (3)  Cystic  tumours  originating  in  the 
neurenteric  canal ;  (4)  Parasitic  foetuses.— Erasmus  Wilson's  Lectures,  Brit  Med  Jour 
February  12,  1887.  "  " 
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rate  of  growth  usually  corresponds  with  that  of  the  child  ;  they  may  become 
ulcerated  from  irritation.  Such  tumours  give  rise  to  trouble  by  their  weight 
and  bulk,  and  their  interference  with  movement,' 

CK%-&.~Congenital  Sacral  Tumour.— EWzth.  AnnT.,  age  4  years;  admitted  Febru- 
ary 2,  1885.    Always  a  delicate  child  ;  more  so  since  an  attack  of  scarlet  fever  at  2  years 
The  tumour  has  gradually  increased  to  twice  the  size  it  was  at  birth.    She  has  had  no  fits  • 
vomits  frequently  after  meals  ;  cannot  retain  her  urine,  but  has  no  incontinence  of  feeces  ;' 

sleeps  badly  and  complains  of  abdo- 
minal pain.  On  admission,  a  delicate 
child.  Over  the  lower  lumbar  and 
upper  sacral  vertebrae  is  a  soft,  pulpy 
tumour,  about  the  size  of  a  small 
orange ;  the  skin  is  natural  over  it ; 
there  is  no  tenderness  on  pressure,  and 
the  swelling  is  not  fluctuating.  There 
is  loss  of  power  in  both  legs  ;  the  child 
can  draw  them  up  in  bed,  but  cannot 
support  herself  upon  them.  February  13, 
the  tumour  was  explored  with  a  needle, 
but  no  fluid  was  found  ;  a  straight  in- 
cision was  then  made  over  the  swelling 
and  the  skin  reflected,  exposing  a  mass 
of  fat.  On  dissecting  this  carefully 
away  a  small  tumour  the  size  of  a 
filbert  was  exposed ;  this  evidentl)'  con- 
tained fluid  and  could  be  seen  to 
pulsate ;  it  clearty  was  connected  with 
the  theca  ;  this  was  left  uninjured,  and 
the  fatty  mass  dissected  away  from  it. 
The  wound  was  drained  and  sutured  ; 
operation  antiseptic.  On  making  a 
section  of  the  growth  a  small  nodule 
of  cartilage  was  found  in  its  centre. 
February  14,  dressed ;  about  half  an 
ounce  of  blood-stained  serum  escaped ; 
child  vomited  once,  othenvise  well ;  no 
convulsions  or  pain ;  tube  removed. 
15th,  was  sick  twice  yesterday,  and 
awoke  several  times  in  the  night,  scream- 
ing. i6th,  sick  again  yesterday ;  no 
more  screaming  ;  lies  very  quiet.  18th, 
dressed ;  a  quantity  of  serum  col- 
lected beneath  the  skin,  so  tube  was 
put  in  again  ;  has  been  very  irritable 
for  last  two  days ;  sick  once  in  the 
night ;  slept  well ;  ice  to  head  and  spine  ;  no  squint  or  convulsions  ;  temperature  normal. 
19th,  is  a  little  better.  She  became  steadily  worse,  and  died  on  the  21st  with  evidence 
of  meningitis.    The  highest  temperature  was  99 '2°. 

Post-mortem.—Oa.  removing  the  brain  an  excess  of  fluid  escaped  ;  the  surface  of  the 
brain  was  congested,  but  otherwise  natural ;  there  was  some  matting  together  along  the 
Sylvian  fissure,  but  no  other  abnormal  appearance.  Spinal  cord,  excess  of  fluid  and  much 
congestion  at  the  seat  of  the  tumour  and  for  four  inches  above  it.    The  cord  ended  in  a 


1  Vide  Clin.  Led.  by  James  Hardie,  F.R.C.S. ,  Lancet,  May  2, 1885.  Into  thesubject 
of  teratology  it  is  impossible  to  enter  here,  but  the  reader  may  refer,  among  other  works, 
to  Forster's  Missbildungoi  des  Mcuschen  and  Ballantyne's  Antenatal  Pathology. 


Fig.  221. — Congenital  Sacral  Tumour  with  Talipes. 
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tibrous  expansion  which  spread  out  over  the  tumour.  Small  portions  of  the  tumour 
extended  downwards  into  the  sacrum.  The  lamince  were  imperfect  at  the  seat  of  the 
tumour ;  the  central  canal  of  the  cord  was  dilated  below  the  mid-dorsal  region,  and  the 
left  cornu  of  grey  matter  had  disappeared,  leaving  a  hollow  space.  This  was  evidently  a 
combination  of  spina  bifida,  syringo-myelia,  and  a  congenital  tumour  of  cartilage  and 
fat.  The  operation  was  undertaken  with  the  view  of  possibly  relieving  the  cord  of  pres- 
sure and  so  removing  the  paraplegia,  bat  there  is  much  risk  of  meningitis  in  these  cases. 

As  these  growths  are  usually  median  in  position,  or  nearly  so,  they 
simulate  spina  bifida  :  hence  they  have  been  called  '  false  spina  bifida '  {vide 
p.  602)  ;  they  may  have  attachments  within  the  spinal  canal  or  pelvis. 

Any  congenital  tumour  of  the  vault  of  the  skull  or  over  the  spine  should 
be  looked  upon  with  suspicion,  as  likely  to  have  intimate  relations  with  the 
cranial  or  spinal  cavities.  The  appearance  of  the  skin,  the  mobility  of  the 
tumour,  its  reducibility,  and  the  effects  of  pressure,  &c.,  are  the  points  to  be 
looked  to  {vide  Chap.  XXVI.).  It  is  sometimes  impossible  to  diagnose 
nsevus  from  other  soft  growths  ;  the  presence  of 
cutaneous  stains  or  of  nasvi  elsewhere,  the  effects  of 
straining  or  crying,  the  possibility  of  partly  emptying 
the  tumour,  and  its  peculiar  spongy  feel,  must  be 
taken  into  account  {vide  Chap.  XIX.).  We  had  in  1899 
under  our  care  a  child  of  a  few  months  old  with  a 
large  cystic  abdominal  tumour.  On  opening  the  abdo- 
men the  tumour  turned  out  to  be  a  '  parasitic  fcetus ' 
in  the  lesser  cavity  of  the  peritoneum.  The  tumour 
was  firmly  attached  to  various  viscera  and  the  posterior 
abdominal  wall,  but  was  removed.  The  child  died  of 
shock.  The  mass  contained  skin,  bone,  coils  of  in- 
testine, and  other  imperfectly  developed  viscera.  This 
case,  with  a  report  by  Dr.  Ballantyne,  who  was  kind 
enough  to  examine  it,  and  drawings  by  Dr.  Fothergill, 
will  be  found  recorded  in  the  '  Brit.  Med.  Jour.,' 
November  17,  1900. 

Treatment. — Congenital  lipomata,  if  large,  rapidly 
growing,  painful,  or  inconvenient,  should  be  excised.  The  congenital  sacral 
tumours,  unless  for  some  very  good  reason,  should  be  left  alone — there  is 
much  risk  of  injury  to  the  spinal  contents,  as  seen  in  the  case  just  related. 

Cystic  growths  may  be  treated  by  tapping,  injection,  setons,  incision,  or 
excision  ;  none  of  these  modes  are  free  from  danger,  and  the  last  is  some- 
times impossible  from  the  extent  and  connections  of  the  mass.  In  large 
unilocular  deep-seated  cysts,  such  as  'hydrocele  of  the  neck,'  tapping, 
followed  by  injection  with  Morton's  solution  if  the  cyst  refills,  is  the  best 
plan  ;  if  suppuration  occurs,  free  incision  and  drainage  must  be  employed. 
The  multilocular  cysts  are  often  best  treated  by  setons,  small  threads 
being  inserted  and  the  process  repeated  if  necessary.  In  the  cavernous 
lymphatic  nasvi,  much  lymph  may  drain  away  if  the  growth  is  cut  into,  just 
as  bleeding  occurs  from  a  blood  na:vus,  and  there  is  much  risk  of  septic 
infection  or  exhaustion :  hence  these  growths  should  be  removed  entire,  if  at 
all.  Incision  and  packing  with  gauze  will  procure  obliteration  sometimes, 
but  we  have  seen  further  growth  take  place  after  the  wound  has  healed  in 
multilocular  hygromata  (cavernous  njevi),  just  as  in  blood  navi. 

3  G 


Fig.  222.  —  Section  of  Con- 
genital .Sacral  Tumour. 
A  points  to  the  spinal 
canal ;  b  to  the  body  of 
a  vertebra  ;  c  to  a  mass 
of  ossifying  cartilage  in 
the  tumour. 
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In  the  case  of  giant  foot  the  fatty  variety  has  a  tendency  to  grow  steadily, 
and  though  pressure  may  slightly  retard  it,  we  have  not  found  it  succeed 
as  a  means  of  treatment.  Ligature  of  the  anterior  and  posterior  tibial 
arteries  in  the  following  case  gave  a  good  result  for  a  time,  but  after  a  year 
or  two  the  growth  continued.  In  such  cases  the  choice  is  between  leaving 
the  case  alone  and  amputation  ;  the  latter  should  only  be  done  when  the 
crippling  from  the  presence  of  the  growth  is  greater  than  would  result  from 
the  mutilation. 

Case. — Fes  Gigas.  Lipomatous  Variety. — Emily  C. ,  age  9  months ;  admitted  June  23 
1884.  Family  history  unimportant.  At  birth  it  was  noticed  that  the  left  foot  was  dis 
tinctly  larger  than  the  right ;  since  that  time  it  has  steadily  grown  ;  there  has  been  no 
pain,  and  the  child's  health  has  been  unaffected.  [Thanks  to  the  courtesy  of  Dr.  Withers, 
of  Sale,  we  were  able  to  watch  this  case  almost  from  the  first.]  On  admission,  a  fat, 
healthy  child ;  the  left  foot  much  enlarged,  chiefly  the  dorsum  and  inner  side  ;  toes  not 
affected  ;  skin  natural,  dimples  on  raising  it ;  at  the  outer  side  a  few  hard  nodules  can  be 
felt.    Measurements : 

At  root  of  toes          6^  in.  .  .  Right  foot  45  in.  circumference. 

At  middle  of  foot      75  in.  .  .  ,,        4!  ,, 

Across  heel  and  foot  8    in.  .  .  ,,  5^ 

Around  ankle           7    in.  .  .  ,,         5^:  ,, 

Middle  of  calf          7^  in.  .  .  ,,  jh 

Elastic  pressure  was  fairly  tried  for  a  long  time  prior  to  admission  w'ithout  apparently 
diminishing  the  rate  of  overgrowth.  The  temperature  of  the  two  limbs  did  not  apparently 
differ,  and  the  child  could  kick  the  foot  about,  though  it  did  so  clumsily.  On  July  2  the 
posterior  tibial  artery  was  ligatured  in  the  middle  of  the  leg  by  the  usual  method,  a 
catgut  ligature  being  employed  ;  the  vessel  was  very  small,  and  its  pulsations  feeble ;  a 
drainage  tube  was  used  ;  operation  antiseptic  ;  all  went  on  well.  On  the  nth  the 
measurements  were  as  before,  except  the  one  at  the  root  of  the  toes,  which  was  \  in. 
le^  ;  wound  almost  healed.  July  12,  the  anterior  tibial  artery  was  ligatured  doubly,  and 
divided  between  the  ligatures  ;  the  veins  were  included  in  the  ligatures,  21st,  first 
dressing,  wound  all  healed ;  no  drainage  was  used  ;  measurements  as  on  nth,  except 
middle  of  foot  \  in.  less.  28th,  Martin's  bandage  applied ;  the  warmth  of  the  foot 
seems  in  no  way  interfered  with.  August  4,  measurements  :  Root  of  toes,  6J  in.  ;  middle 
of  foot,  7^  in. ;  across  heel  and  foot,  8  in.  ;  around  ankle,  7^  in.  ;  middle  of  calf,  7^  in. 
February  1885,  the  foot  is  getting  smaller  in  all  dimensions.  Subsequently  the  growth 
remained  stationary  for  a  while  and  then  increased. 

]bymplioma  (^ympbadenoma,  tympliosarcoma)  is  sometimes  met 
with  in  the  shape  of  large  masses  of  glands  in  the  neck  (fig.  223)  or  else- 
where,!  which  slowly  grow  and  give  trouble  from  their  size,  unsightliness,  and 
pressure  effects  {vide  Hodgkin's  Disease),  as  well  as  ultimately  cause  death. 

Removal  of  such  masses  of  glands  is  usually  of  only  temporary  value  ;  it 
is  seldom  that  all  can  be  got  away,  and  recurrence  often  takes  place  in  a 
short  time.  Section  of  such  a  tumour  shows  a  pinkish-grey  lymphoid  tissue 
with  no  caseous  foci. 

The  following  was  a  characteristic  case  : 

Cask.— Lymphoma  ofNeck.—]dh.nT.,  age  12 years  4  months  ;  admitted  November  10, 
1882.  Family  history  good,  except  that  the  mother  had  abscessee  beneath  the  jaw  whilst 
pregnant  with  this  child  ;  boy  himself  never  very  hearty,  but  had  fair  health ;  four  )  ears 


1  Cystic  lymphomata  are  sometimes  met  with,  and  these  growths  have  been  found  in 
the  rectum,  among  other  places. 
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ago  a  swelling  appeared  beneath  the  lower  jaw  on  the  left  side  ;  this  grew  slowly  till  the 
last  three  months— since  then  it  has  increased  rapidly ;  for  three  weeks  has  had  pain. 
On  admission,  in  the  left  posterior  triangle  is  a  large  globular  tumour  consisting  of  lobu- 
lated  lymphomatous  masses ;  the  swelling  extends  from  .i  inch  below  the  jaw  to  i  inch 
below  the  clavicle,  which  it  overhangs  ;  it  is  5^  inches  in  transverse  diameter  ;  some  of  it 
projects  beneath  the  trapezius,  and  outlying  masses  reach  nearly  to  the  middle  line  of  the 
neck  ;  the  skin  is  movable  over  it,  and  it  is  not  fixed  to  the  vertebrae  ;  no  marked  glandu- 
lar enlargement  elsewhere,  though  a  few  slightly  enlarged  glands  can  be  felt  in  the  left 
groin;  some  dulness  over  apex  of  left  lung  ^  left  pupil  slightly  smaller  and  less  sensitive 
than  right.  On  November  16  the  gland  masses  were  removed,  weighing  8  oz.  ;  most  ot 
the  glands  shelled  out  easily,  some  were  adherent ;  the  external  jugular  vein  was  tied  and 
divided  ;  at  times  when  traction  was  made  upon  the  carotid  sheath  during  the  operation 
the  pulse  was  much  accelerated  ;  the  carotid 
sheath  and  cervical  transverse  processes  were 
exposed.  He  bore  the  operation  well  and  lost 
little  blood.  Operation  antiseptic,  with  sponge 
pressure  ;  recovery  uninterrupted  ;  antiseptics 
were  left  off  on  December  6,  and  he  was  dis- 
charged with  a  small  superficial  wound. 
February  1883,  the  boy  has  been  better  since 
the  operation,  but  new  masses  of  glands  are 
already  beginning  to  enlarge,  though  at  and 
after  the  operation  none  could  be  felt. 


F^ig.  223. — Lymphoma  of  the  Neck. 


Another  case  is  shown  in  fig.  223. 
It  is  not  at  all  uncommon  to  find  cases 
in  which  certain  of  the  glands  have 
broken  down  and  discharged,  while  in 
other  respects  the  conditions  resemble 
lymphoma  rather  than  tuberculosis.  We 
have  accounted  for  these  cases  by  sup- 
posing that  tuberculosis  and  Hodgkm's 
disease  have  co-existed.  We  have  seen 
lymphoma  also  appear  in  a  child  the 
subject  of  hip  disease.  Variation  in  the  size  of  the  swellings,  associated 
with  fever,  but  subsiding  without  suppuration,  is  also  often  seen. 

Multilocular  Cystic  Growtbs  of  the  Jaws  arise  from  epithelial 
mgrowths  from  the  surface  of  the  gum,  which  afterwards  become  shut  off  and 
develop  cysts  ;  they  may  be  congenital  or  occur  in  infancy.  Besides  these, 
two  other  forms  of  cyst  are  found  associated  with  the  teeth  (dentary  cysts)  : 
(I)  Cysts  originating  in  connection  with  the  tooth  follicles— follicular,  or,  if 
they  contain  teeth,  dentigerous  cysts  ;  (2)  Periosteal  cysts,  originating  beneath 
the  periosteum  of  the  jaw. 

Dentigerous  cysts  arise  from  mal-placed  or  mal-developed  teeth,  and  may 
occur  at  any  part  of  the  jaws  ;  they  contain  clear,  serous  or  glairy,  white  or 
coloured  fluid,  rarely  pus.  Most  often  they  are  associated  with  the  perma- 
nent,  soinetmies  with  the  milk  teeth.  Eggshell  crackling,  the  presence  of 
ftuid,  and  suppression  of  a  tooth  are  the  common  indications  of  the  nature 
or  these  swellings. 

For  further  details  on  the  question  of  tumours  we  must  refer  to  the 
general  text-books. 
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CHAPTER  XXXVIII 


DISEASES  OF  THE  THYROID  AND  THYMUS 


Acute  Enlargrement  of  the  Thyroid. — A  slight  enlargement  with 
tenderness  of  the  thyroid  gland  is  not  uncommon,  but  any  acute  enlarge- 
ment, the  result  of  inflammation,  is  very  rare.  A  typical  case  of  this  kind  is 
recorded  by  Sir  T.  Barlow,^  in  a  boy  of  3  years.  The  symptoms  at  first 
consisted  in  pain  in  the  neck  on  movement,  feverishness  and  slight  enlarge- 
ment of  the  thyroid  gland.  Later  the  swelling  considerably  increased  ;  th- 
temperature  varied  from  100°  to  103°  F.  ;  there  was  some  difficulty  in 
swallowing,  but  no  marked  dyspnoea.  In  four  or  five  days  the  swelling 
began  to  subside  ;  he  finally  made  a  good  recovery. 

Chronic  Enlarg-ement.  Goitre. — Simple  or  cystic  enlargement  of  the 
thyroid  is  sometimes  met  with  in  children,  most  commonly  in  the  inhabitants 
of  certain  hilly  districts  such  as  Derbyshire  ;  it  is,  however,  met  with  in  some 
cases  among  town-bred  children,  both  with  and  without  a  family  history  of 
goitre. 

In  the  case  here  figured  half  the  gland  was  removed  ;  it  consisted  of  a 
mass  about  the  size  of  a  small  orange  ;  in  it  were  many  cysts,  the  larger  of 
which  contained  reddish-yellow  fluid.  The  child  did  perfectly  Avell,  but  died 
some  months  later  of  scarlet  fever  ;  the  other  half  of  the  gland  had  not 
appreciably  altered  after  the  operation. 

We  have  been  three  times  called  upon  to  perform  tracheotomy  in  young 
people  for  urgent  dyspnoea,  the  result  of  pressure  of  an  enlarged  thyroid 
gland  ;  in  two  cases  the  patients  were  young  adults,  the  third  was  an  ill- 
developed,  idiotic  child,  in  whom  there  was  enlargement  of  the  tonsils,  with 
post-nasal  vegetations  ;  these  had  been  dealt  with  once  with  marked  im- 
provement, but  on  the  second  occasion  sudden  dyspnoea,  evidently  due  to 
pressure  of  the  enlarged  thyroid,  was  brought  on  by  an  attempt  at  examina- 
tion, and  on  administering  chloroform  the  breathing  stopped  ;  tracheotomy 
was  performed,  and  the  child  did  fairly  well  for  a  day  or  two,  but  died  of 
bronchitis  on  the  third  or  fourth  day.  The  operation  under  such  cuxum- 
stances  may  be  of  extreme  difficulty  alike  from  the  presence  of  the  large  mass 
of  gland,  from  the  engorgement  of  the  vessels,  and  from  the  altered  shape  of 
the  trachea,  which  is  compressed  laterally.  A  specially  long  tube  is  required 
to  reach  down  below  the  constricted  part  of  the  windpipe.    There  is  no 

^  '  On  a  Case  of  Acute  Enlargement  of  the  Thyroid  Gland  in  a  Child,'  by  Dr.  T. 
Barlow,  Clin.  Soc,  Trans,  vol.  xxi. 
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doubt  that  in  any  case  where  attacks  of  dyspnoea,  'thyroid  asthma,'  have 
recurred,  either  removal  of  part  of  the  gland  or  division  of  the  isthmus  should 
be  performed  in  an  interval  between  the  attacks.^  In  simple  cases  of  goitre 
the  treatment  is  the  same  as  for  adults.  _ 

We  have  divided  the  thyroid  isthmus  in  a  young  gentleman  of  16,  in 
whom  acute  attacks  of  almost  fatal  dyspnoea  had  more  than  once  occurred. 
The  trachea  was  much  flattened  late- 
rally ('scabbard  trachea').  Three 
weeks  after  operation  the  gland  had 
resumed  nearly  its  normal  size.  In 
another  case  the  operation  was  done 
during  an  attack,  and  the  patient  died 
a  few  hours  later  from  rapid  cedema 
of  the  lungs.  In  another,  part  of  the 
gland  was  removed  and  tracheotomy 
performed  ;  the  patient  recovered, 
though  in  cases  where  tracheotomy  is 
necessary  the  danger  to  life  is  much 
increased. 

It  is  not  very  uncommon  to  see 
children  in  whom  the  thyroid  is  slightly 
enlarged  and  sometimes  painful  and 
tender,  but  in  whom  there  is  no  very 
great  deformity  and  no  cystic  deve- 
lopment. These  cases  of  '  simple 
bronchocele '  may  be  met  with  at  any 
age,  but  are  perhaps  most  common  about 
puberty.  Under  treatment  with  iodine 
iodide  of  mercury  ointment,  cautiously  used,  externally,  the  gland  generally 
returns  to  its  natural  size.    Iron  is  required  if  there  is  anaemia. 

The  thyroid  gland  is  usually  absent  in  cases  of  myxoedema  or  'sporadic 
cretinism ' ;  in  any  case  of  wasting  or  disease  of  the  thyroid  the  possibility  of 
myxoedema  must  be  borne  in  mind.    (See  p.  591.) 

Thymus  Gland. — The  thymus  body  or  gland  reaches  its  greatest  size  at 
two  years  of  age,  after  which  it  dwindles,  and  by  puberty  is  in  most  cases 
reduced  to  a  mere  vestige.  At  birth  it  measures  some  2  in.  in  length  and 
perhaps  in.  in  breadth,  and  weighs  about  ^  oz.  At  2  years  of  age  it 
weighs  from  \\  to  2  oz.  It  is  situated  behind  the  upper  piece  of  the  sternum, 
reaching  as  low  down  as  the  fourth  costal  space  ;  it  lies  partly  on  the  peri- 
cardium, the  aortic  arch,  and  large  vessels. 

But  little  can  be  said  concerning  the  diseases  of  the  thymus.  Some 
authors  have  attributed  laryngismus  and  spasm  of  the  glottis  to  enlargement 
of  the  thymus  and  a  consequent  pressure  on  the  nerves  or  trachea  itself  It 
is  very  doubtful  if  laryngismus  is  due  in  any  way  to  hypertrophy  of  the 
thymus,  but  cases  in  which  there  was  evident  pressure  on  the  trachea  by  an 
enlarged  thymus  have  been  recorded  by  Goodhart,  Jacobi,  and  Baginsky. 
Sudden  death  from  spasm  of  the  glottis  is  not  uncommon  during  the  first 
two  or  three  years  of  life,  and  this  has  in  some  cases  been  attributed  to  the 

1  Vide  Med.  Chron.  vol,  xi.  1890. 


Fig.  224. — Cystic  Bronchocele  in  a  Child. 

or  arsenic  internally,  and  weak  red 
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presence  ofan  enlarg  ed  thymus  (Pott).  We  are  by  no  means  convinced  of  this. 
It  is  common  to  find  small  cysts  at  first  sight  looking  like  abscesses  scattered 
through  the  substance  of  the  thymus  ;  these  have  been  attributed  to  syphilis. 
Jacobi  has  noted  an  excessive  quantity  of  connective  tissue  in  the  thymus  of 
syphilitic  children.  He  has  also  observed  tuberculosis  of  the  thymus  in 
cases  of  general  tuberculosis.  Demme  has  recorded  a  case  in  which  caseous 
masses  were  found.  The  thymus  when  it  becomes  tuberculous  probably 
does  so  from  contact  with  caseous  mediastinal  lymph  glands,  as  in  case 
rekated  at  p.  351.  In  some  recorded  instances  it  appears  that  sarcoma  has 
originated  in  the  thymus. 

Drs.  Stokes,  Ruhrah,  and  Rohrer  have  investigated  the  relation  of  the 
thymus  to  marasmus  in  infants.  They  found  that  in  all  cases  of  infantile 
atrophy  there  was  atrophy  of  the  thymus  gland.  The  administration  of 
thymus  mternally  in  infantile  atrophy  has  not  apparently  met  with  any 
success. 


CHAPTER  XXXIX 


DISEASES    OF    THE  SKIN 

During  intra-uterine  life  the  foetus  is  surrounded  by  the  liquor  amnii,  which 
softens  and  soddens  the  cutaneous  surface.  After  birth  the  skin  is  subjected 
to  the  drying  action  of  the  air  and  the  epidermis  quickly  assumes  its  normal 
condition  ;  it  is,  however,  exceedingly  easily  fretted  and  excoriated  by  pro- 
longed contact  with  the  urine  and  fteces,  and  also  by  the  hot  water  and  soap 
of  the  bath.  It  is  hardly  surprising  to  find  that  under  these  new  conditions 
the  skin  is  often  injured,  especially  when  we  remember  the  delicate  nature 
of  the  horny  layer  of  the  epidermis  in  the  infant.  In  consequence  of  the 
rapid  growth  which  is  taking  place,  there  is  necessarily  a  continual  building 
up  of  the  tissues  of  the  skin  to  keep  pace  with  body-growth,  and  any  inter- 
ference with  the  infant's  digestion  or  assimilation  of  food  is  exceedingly 
likely  to  interfere  with  the  nutrition  of  the  skin.  This  is  seen  in  various  con- 
ditions of  wasting  during  infancy  ;  the  skin  becomes  rough  and  harsh,  and 
the  sHghtest  irritation  from  the  urine  or  fasces,  or  friction  at  the  flexures  of 
the  joints,  gives  rise  to  an  erythema,  eczema,  or  to  excoriations. 

Another  point  to  be  remembered  is  that  infants,  especially  those  suffering 
from  early  rickets,  sweat  very  freely,  and  in  consequence  their  skins  become 
sodden  with  moisture,  and  miliaria  break  out.  Probably  the  sweat  may 
contain  toxins  absorbed  from  the  alimentaiy  canal,  which  have  an  irritating 
effect  on  the  skin  and  help  to  create  a  favourable  cultivation  ground  for  cocci 
of  various  kinds.  Then,  also,  scratching  plays  a  very  important  rdle  in 
eczema,  impetigo,  &c. 

Reflex  inflammations  are  more  common  during  infancy  than  in  later  life, 
a  transference  of  inflammation  readily  taking  place  from  one  part  to  another, 
or  an  irritation  present  in  one  place  may  give  rise  to  an  inflammatory  lesion 
at  a  distance.  In  this  way  we  find  blotches  or  scaly  spots  around  the  mouth 
and  on  the  face  of  childi-en  who  are  suffering  from  dyspepsia  or  gastric 
catarrh,  or  herpetic  patches  in  those  suffering  from  pneumonia  or  bronchial 
catarrh.  Urticaria  or  erythematous  blotches  may  be  the  result  of  indigestible 
food  in  the  stomach,  or  the  pressure  of  a  tooth  upon  the  gum,  or  the  presence 
of  acari  burrowing  beneath  the  skin. 

Eczema 

Eczema  during  infancy,  while  proving  amenable  to  treatment,  is  ex- 
ceedingly apt  to  relapse,  and  in  aggravated  cases  it  forms  one  of  the  most 
troublesome  complaints  with  which  the  practitioner  has  to  deal.  Probably 
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most  physicians  can  call  to  mind  cases  of  eczema  in  infants  a  few  months 
old  which  have  improved  for  a  while,  then  relapsed  again  and  again,  and 
for  which  numerous  ointments,  lotions,  powders,  and  medicines  had 'been 
tried  in  vain.  While  the  majority  of  these  cases  get  well  as  the  end  of  the 
first  year  is  approached,  or  only  relapse  occasionally,  in  many  cases  the 
eczema  continues  to  give  trouble  for  years,  or  even  for  life. 

The  causes  of  eczema  in  infants  are  various,  though,  indeed,  but  little  is 
known  for  certain  about  many  of  them.  In  some  cases,  especially  in  the 
local  eczemas,  there  are  irritants  at  work,  such  as  scabies,  pediculi,  and  the 
fretting  produced  by  napkins  constantly  wet  with  urine  or  faeces.  There 
cannot  be  a  doubt  that  there  is  a  close  relation  between  the  condition  of  the 
skin  and  the  alimentary  canal.  It  is  interesting  to  note  that  if  a  healthy 
infant  gets  an  attack  of  dyspepsia  or  diarrhoea,  its  muscles  become  flabby, 
there  is  some  wasting,  and  the  nutrition  of  the  skin  is  lowered  ;  and  now 
the  contact  of  urine  or  soiled  napkins  sets  up  an  irritative  erythema  or 
eczema,  the  irritation  of  the  soiled  napkins  being  powerless  to  excite  an 
excoriation  until  the  nutrition  of  the  skin  is  interfered  with  by  faulty 
assimilation.  One  of  the  commoner  internal  causes  of  eczema  in  infants  and 
young  children  is  an  abnormal  condition  of  the  alimentary  canal ;  probably, 
in  some  instances,  the  eczema  is  due  to  a  large  extent  to  toxins  in  the  blood, 
absorbed  from  the  alimentary  canal  and  excreted  in  the  sweat.  Eczemas  are 
usually  worse  during  the  cold  east  winds  of  spring. 

In  what  class  of  children  is  eczema  the  most  common?  The  answer 
must  be  that  eczema  may  be  found  in  children  of  every  type  and  of  every 
social  grade.  In  the  first  place,  it  must  be  said  that  eczema  is  by  no  means 
uncommon  in  infants  and  children  who  are  apparently  in  perfect  health  ;  and 
breast-fed  infants  suffer  as  well  as  artificially-fed  infants.  We  have  fre- 
quently noted  in  hospital  that  children  admitted  for  some  other  disease,  and 
who  are  quite  free  from  any  skin  trouble,  develop  eczema  as  they  become 
fat  and  well.  In  these  cases  there  is  a  strong  presumption  that  over-feeding 
may  have  something  to  do  with  the  eczema ;  it  is  certainly  true  that  very 
fat  children  are  often  eczematous,  and  it  is  very  possible  that  strong, 
healthy  children  with  large  appetites  may  habitually  be  overfed,  and  the 
system  seek  relief,  as  it  were,  in  an  acute  or  chronic  discharge  from  the 
skin.  Perhaps  in  some  of  these  cases  there  is  a  history  of  eczema  in  the 
parents.  Children  suffering  from  early  rickets  and  sweating  freely  seem 
peculiarly  subject  to  eczema. 

On  the  other  hand,  as  already  remarked,  dyspeptic  children,  and  those 
who  are  badly  or  poorly  fed,  are  subject  to  eczema. 

The  so-called  strumous  children  are  exceedingly  likely  to  suffer  from 
eczema,  especially  of  the  impetiginous  type.  The  scalp,  face,  and  backs  of 
the  ears  are  most  often  affected  :  there  is  much  oozing  of  a  semipurulent 
fluid,  which  dries  and  forms  yellow  crusts.  The  lymphatic  glands  asso- 
ciated with  the  seat  of  the  eruption  are  apt  to  become  enlarged,  and  sub- 
cutaneous abscesses  to  form. 

It  is  a  popular  notion  that  many  of  the  eczemas  of  infancy  are  due  to 
teething,  and  that  a  chronic  eczema  is  always  worse  when  a  tooth  is  being 
cut.  Mothers  often  look  forward  to  the  last  teeth  being  cut,  as  they  believe 
that  then  the  child  will  be  free  from  eczema.    In  all  this  we  think  there  is  a 
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great  deal  of  exaggeration,  but  it  is  easy  to  understand  that  a  swollen  and 
tender  gum  may  give  rise  to  a  good  deal  of  crying,  and  some  feverishness, 
and  so  any  eczema,  especially  affecting  the  face,  may  be  aggravated.  We 
cannot  emphasise  too  forcibly  the  important  part  which  scratching  plays  m 
producing  eczemas  in  infants  and  in  preventing  healing. 

Vaccination  is  frequently  blamed  by  the  parents  of  eczematous  children  : 
it  is  certain  that  a  local  eczema  may  arise  at  the  seat  of  the  vesicles,  and  an 
impetigo  be  started  elsewhere  in  consequence  of  scratching  and  inoculation 
of  infective  pus  into  healthy  skin  ;  but  we  do  not  think  that  vaccination  gives 
rise  to  a  general  eczema. 

What  part  do  micro-organisms  play  in  producing  eczema  ?  It  is  quite 
certain  that  many  cocci  may  be  found  in  every  eczema,  but  it  hardly  can  be 
said  that  they  are  the  cause  of  eczema  in  the  same  sense  that  the  tubercle 
bacilli  are  the  cause  of  lupus  or  phthisis.  Given  a  papular  itching  eczema, 
then  scratching  removes  the  cuticle  and  inoculates  the  broken  skin  with 
cocci,  which  find  a  congenial  soil  in  which  to  flourish.  Much  of  the  chronic 
inflammation  which  follows  is  doubtless  the  result  of  the  growth  of  the  cocci 
thus  inoculated.  Eczema  may  be  self-inoculated,  like  true  impetigo,  by 
scratching. 

Symptoms  and  Course. — The  commonest  places  for  eczema  in  infants  and 
young  children  (local  irritants  excluded)  are  the  forehead,  cheeks,  scalp,  and 
backs  of  the  ears.  The  limbs,  especially  the  flexures  of  the  joints  and  backs 
of  the  hands,  are  often  attacked.  The  usual  form  is  eczema  vesiculosum  ; 
in  weakly  and  scrofulous  children  the  pustular  variety,  E.  pustulosum  or 
impetiginodes,  is  the  most  common.  The  former  mostly  begins  with  patches 
of  redness,  the  inflamed  patch  quickly  becoming  the  seat  of  numerous 
papules  ;  in  less  severe  cases  the  papules  may  make  their  appearance  in  crops 
on  apparently  normal  skin.  In  the  worst  cases  the  itching  is  intense,  and 
the  skin  of  the  forehead  or  cheeks  is  hot,  red,  and  oedematous.  The  papules 
quickly  become  vesicular  and  bursty  or  perhaps  more  often  the  inflamed  skin 
begins  to  ooze  without  distinct  vesicles  being  formed.  A  free  discharge 
from  the  skin  usually  gives  relief.  The  skin  continues  to  weep,  perhaps 
for  some  days,  and  probably  also  the  eczematous  patch  is  extending,  cover- 
ing the  whole  forehead  and  affecting  the  cheeks,  so  that  at  this  period  all 
stages  of  the  affection  may  be  seen.  In  one  place  there  may  be  redness 
only,  in  other  places  excoriated  and  weeping  skin  ;  at  another  place  the  dis- 
charge has  dried,  forming  crusts  with  raw,  tender  skin  beneath  ;  where  the 
eczema  is  nearly  well  the  skin  is  thickened  and  the  cutis  desquamating. 
The  skin  of  the  thighs,  flexures  of  the  groin  and  knees,  the  arms  and  back, 
are  very  likely  to  become  affected,  and  as  the  eczema  heals  in  one  place  it 
is  very  likely  to  break  out  in  another.  Sooner  or  later  the  eczema  passes 
into  the  subacute  or  chronic  stage  ;  the  skin  is  more  or  less  red  and  indu- 
rated, there  is  less  oozing  from  the  surface,  while  there  is  a  tendency  to  form 
crusts  and  for  free  desquamation  to  take  place  from  the  skin.  This 
desquamation  or  scurfiness  is  particularly  noticed  on  the  scalp. 

In  some  cases  the  eczema  is  more  of  the  erythematous  type.  The  child 
goes  to  bed  at  night,  and  when  warm  in  bed  the  face  and  forehead  flush  up, 
the  skin  becoming  red,  shiny,  and  hot  ;  the  itching  and  tingling  are  intense, 
so  that  the  child  scratches  and  almost  tears  itself  in  its  restlessness  and 
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discomfort,  while  sleep  is  out  of  the  question.  In  the  course  of  an  hour  or  two 
the  congested  vessels  are  relieved  by  a  serous  discharge  through  the  perhaps 
already  damaged  skin,  and  the  inflammatory  stage  is  succeeded  by  the 
oozing  and  crusting  stage.  The  raw  and  tender  skin  left  after  the  discharge 
more  or  less  recovers  and  dries  up,  and  then  there  is  another  inflammatory 
attack  and  the  process  is  repeated. 

In  weakly  and  scrofulous  children  the  eczema  is  of  a  less  acute  type  • 
there  is  less  redness,  burning,  and  itching,  and  a  greater  tendency  to  pus  for- 
mation than  when  eczema  occurs  in  strong  and  healthy  children.  The  scalp 
and  face  are  mostly  affected  :  in  these  places  much  crusting  takes  place,  the 
crusts  being  formed  of  dried  pus,  and  on  raising  these  more  or  less  puriform 
fluid  escapes.  In  the  early  stages  pustules  are  usually  present.  In  the 
worst  cases  the  whole  scalp  is  a  mass  of  thick  crusts,  abscesses  form  in  the 
scalp,  glandular  abscesses  are  present  in  the  cervical  glands,  and  perhaps 
'  cold  abscesses '  in  various  places  throughout  the  body.  In  dispensary 
practice  an  eczema  pustulosum  of  the  back  part  of  the  scalp  is  almost 
certainly  the  result  of  pediculi. 

All  forms  of  eczema  in  infants  and  young  children  are  apt  to  relapse, 
fresh  attacks  coming  on  before  the  skin  has  entirely  recovered  from  the 
effects  of  the  last  attack,  and  the  old  place  is  soon  as  bad  as  ever.  The 
tendency  is  for  the  attacks  to  involve  the  same  places  time  after  time  where 
the  skin  has  been  injured  or  has  '  contracted  a  bad  habit.'  Often,  however, 
while  healing  in  one  place  it  breaks  out  in  another.  The  younger  the  infant, 
the  more  troublesome  is  the  eczema  ;  the  older  it  grows,  the  less  likely  is  the 
disease  to  relapse. 

The  eczemas,  or  perhaps  more  properly  erythemas,  caused  by  the  con- 
tact of  foul  napkins,  or  by  two  surfaces  of  skin  coming  in  contact  (intertrigo), 
are  exceedingly  common  in  dispensary  practice  ;  with  ordinary  care  they 
never  occur  in  healthy  children,  but  in  infants  suffering  from  intestinal 
catarrh  or  diarrhoea,  where  the  napkins  are  constantly  soaked  with  the 
excretions,  a  certain  amount  of  soreness  may  be  difficult  to  avoid.  The  skin 
is  usually  at  first  red,  the  erythematous  eruptions  spreading  from  the  anus 
and  genitals ;  then  the  horny  layers  of  the  skin  become  detached,  leaving 
superficial  excoriations,  from  which  serum  and  perhaps  blood  may  ooze. 

Eczema  in  older  children  does  not  differ  from  eczema  in  adults.  Any 
part  of  the  body  may  be  affected— the  face,  trunk,  or  limbs,  and  especially 
the  flexures  of  the  joints.  A  subacute  or  chronic  conjunctivitis  is  commonly 
associated  with  eczema  of  the  face.  The  skin  readily  becomes  red  and  in- 
filtrated, with  a  dry,  rough  surface,  which  readily  cracks,  making  painful  sores. 
The  itching  is  usually  severe,  and  the  affected  part  is  constantly  fretted  and 
irritated  by  the  scratching  which  goes  on. 

Children  with  eczema  are  usually  constipated. 

Co7nplications.—Q\CMx^xv  who  suffer  from  eczema  may  also  be  the  subjects 
of  bronchial  asthma.  In  some  cases  the  two  diseases  are  co- existent,  in 
other  cases  they  alternate  ;  there  is  no  constant  rule  as  far  as  we  have 
been  able  to  determine.  Eczematous  children  frequently  also  suffer  from 
gastro-intestinal  catarrh.  This  is  only  another  way  of  saying  that  there  are 
children  who  are  specially  prone  to  catarrh  of  the  bronchial  tubes,  catarrh 
of  the  stomach  and  bowels,  and  also  to  a  catarrhal  inflammation  of  the 
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external  surface  of  the  body.  We  have  already  remarked  that  eczema  and 
impetigo  may  co-exist  in  the  same  subject,  and  so  also  may  seborrhoea. 

It  is  well  known  that  at  times  infants  who  are  suffering  from  eczema, 
especially  when  extensive,  suddenly  develop  a  high  temperature,  convulsions, 
and  coma,  and  die  in  a  few  hours.  We  have  seen  this  occur  both  in  infants 
in  hospital  and  in  private  practice,  and  do  not  doubt  that  there  has  been 
some  connection  between  the  eczema  and  the  convulsion-fever.  These  cases 
are  well  known  to  the  old  practitioner,  who  regarded  the  fever,  &c.,  as  the  result 
of  curing  the  eczema.  This  view  is  certainly  open  to  doubt,  and  need  not 
deter  us  from  using  our  best  endeavours  to  cure  the  disease.  It  is  well, 
however,  to  bear  in  mind  that  a  sudden  and  fatal  illness  may  occur  at  any 
stage  of  the  disease. 

Treatment.— ThG  most  scrupulous  care  must  be  taken  to  keep  the  healthy 
infant's  skin  clean,  especially  those  parts  which  come  in  contact  with  the 
soiled  napkins.  A  daily  bath  should  be  given  from  the  first  week,  but  a 
prolonged  immersion  must  be  avoided  as  likely  to  macerate  and  soften  the 
cuticle  too  much.  A  good  curd  soap  free  from  excess  of  alkali  should  be 
used,'  and  soft  water  in  preference  to  hard.  Some  starch  powder,  such  as 
finely  ground  rice  or  maize  powder,  Avith  20  per  cent,  of  boric  acid,  should 
be  applied  after  careful  drying. 

If  the  parts  about  the  genitals  become  red  or  excoriated,  attention  must 
at  once  be  directed  to  the  state  of  the  infant's  digestive  organs  to  see  if 
gastric  and  intestinal  digestion  is  in  a  normal  state,  or  if  there  is  diarrhoea  ; 
and  it  will  probably  be  found  that  something  is  wrong  here.  The  affected 
parts  must  be  kept  clean,  as  little  friction  as  possible  being  used,  and  thin 
gruel,  or  rice  boiled  in  milk,  being  used  instead  of  soap  ;  or  the  parts  may 
be  cleansed  with  a  piece  of  absorbent  cotton-wool  dipped  in  carron  oil 
(lime  water  and  Hnseed  or  ohve  oil  in  equal  parts).  After  careful  drying,  boric 
acid  powder,  or  oxide  of  zinc  and  starch  (1-5),  kaolin,  or  finely  prepared 
fuller's  earth,  may  be  used  to  dust  on.  Where  there  is  constant  diarrhoea 
the  ordinary  napkin  may  be  dispensed  with,  and  pads  made  of  absorbent 
cotton  or  wood-wool  used  instead,  as  they  more  readily  absorb  the  faeces 
and  urine.  Unna's  'powder-bags'  are  sometimes  useful;  these  are  bags 
made  of  soft  fine  muslin,  and  filled  with  some  dusting  powder,  as  zinc 
and  starch,  or  Taylor's  cimolite,  and  quilted,  to  pre\'ent  the  powder  from 
gravitating  to  one  end.  These  bags  may  be  made  ready  and  used  as 
required  ;  their  value  consists  in  keeping  the  parts  dusted  by  the  powder, 
which  escapes  through  the  pores  of  the  linen  or  muslin. 

The  dietetic  treatment  of  general  eczema  is  often  difificult,  as  it  may  be 
by  no  means  clear  that  anything  is  wrong  with  the  digestive  organs.  If  the 
infant  is  being  nursed  at  the  breast,  great  care  should  be  exercised  by  the 
mother  as  regards  her  diet  :  beer,  tea,  coffee,  salt  meats  or  greasy  dishes  are 
best  avoided,  or  taken  only  in  moderate  quantities,  while  milk,  fish,  fresh 
meat,  and  vegetables  may  be  taken  freely.  The  infant,  if  vigorous  and  full- 
blooded,  is  perhaps  taking  too  much  breast-milk,  and  the  amount  should 
be  lessened.  Possibly  the  breast-milk  may  be  poor  in  quality — containing 
an  excess  of  sugar,  while  deficient  in  proteids  and  fat— and  the  infant  is  flabby. 


1  Unna's  '  over-fatty  '  soap  or  '  Vinolia '  soap  is  good  for  infants. 
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poorly  nourished,  and  suffers  in  consequence  from  impetigo  or  intertrigo  ;  in 
which  case  some  form  of  artificial  food  must  Idc  given  in  addition  to  the  breast- 
milk.  In  artificially  reared  children  the  question  of  diet  is  of  great  importance  : 
eczematous  infants  being  brought  upon  cow's  milk  are  frequently  constipated 
and  pass  large  quantities  of  undigested  curd  in  their  stools.  In  such  cases 
some  form  of  modified  milk  or  whey  should  be  given.  In  older  children, 
especially  if  there  is  an  excess  of  fat,  starchy  and  saccharine  foods  should  be 
avoided,  and  the  diet  confined  as  much  as  possible  to  milk,  cream,  eggs, 
broth,  underdone  minced  meat,  and  green  vegetables. 

The  medicinal  treatment  must  be  directed  to  overcoming  the  constipation 
so  often  present,  and  getting  rid  of  bye-products  in  the  alimentary  canal  ; 
small  doses  of  mercury,  euonymin,  or  rhubarb  and  soda  may  be  pre- 
scribed. (F.  95  or  96.)  Small  doses  of  Rubinat  or  Hunyadi  water  are 
often  successful. 

Of  other  internal  remedies  in  the  acute  stages,  alkalis,  such  as  the  citrate 
or  bicarbonate  of  potass,  with  nux  vomica,  are  frequently  useful.  Effervescing 
citrate  of  potass  and  lithia  are  useful,  acting  both  on  the  bowels  and  kidneys. 
Carlsbad  salts,  taken  in  warm  water  before  breakfast  several  times  a  week, 
may  be  prescribed  in  older  children.  Arsenic  is  rarely,  if  ever,  of  use  in 
the  early  stages  of  infantile  eczema  ;  indeed,  we  have,  seen  cases  which 
were  made  distinctly  worse  by  it.  In  many  cases  in  infants  a  dose  of  two  or 
three  grains  of  chloral  hydrate  (infant  6  months)  will  secure  a  good  night 
and  prevent  sci-atching.  In  older  children  in  the  chronic  stages,  where  there 
is  a  disposition  to  excessive  desquamation,  arsenic  is  usually  beneficial.  In 
the  chronic  impetiginous  eczemas  of  scrofulous  children  cod-liver  oil  and  the 
iodides  may  be  prescribed  with  great  advantage.  Cod-liver  oil  and  arsenic 
may  be  given,  or  arsenic  can  be  added  to  some  ready-made  cod-liver  oil 
emulsion.    (F.  97.) 

In  the  management  of  local  remedies  much  depends  upon  how  the 
application  is  used,  and  much  time  and  trouble  may  be  well  bestowed  in 
showing  the  friends  of  patients  how  to  apply  the  dressings,  and,  what  is  by 
no  means  easy,  to  keep  them  in  position.  Merely  smearing  on  an  ointment 
or  dabbing  on  a  lotion  may  be  an  entirely  valueless  proceeding  ;  moreover, 
the  newly  formed  cutis  is  very  easily  injured.  The  ointment  or  lotion  re- 
quires to  be  kept  in  constant  contact  with  the  part  if  it  is  to  be  of  any  use. 
In  infants  and  young  children  some  method  will  have  to  be  adopted  to 
prevent  scratching  ;  mittens  must  be  placed  on  the  hands,  and  in  some  cases 
it  may  be  necessary  to  secure  the  arms  by  means  of  bandages. 

For  application  locally  the  range  of  remedies  is  very  wide,  and  various 
combinations  have  been  called  into  requisition  in  the  way  of  lotions, 
liniments,  and  ointments.  As  a  rule,  in  all  acute  eczemas,  where  there  is 
much  excoriation  of  the  skin,  or  thin  newly  formed  skin  is  present,  much 
washing  or  any  rough  handhng  should  be  avoided.  On  the  other  hand,  in 
chronic  cases,  where  the  skin  is  thick,  scaly,  or  infiltrated,  baths  are  of  great 
service  in  removing  the  scales  and  softening  the  skin.  In  all  eczemas,  how- 
ever, a  certain  amount  of  cleansing  is  necessary  to  remove  the  remams  of 
the  old  ointments  and  crusts  :  this  can  usually  be  done  by  gently  applymg 
some  almond  oil— or  carron  oil  answers  very  well— ordinary  soap  bemg  best 
avoided  in  acute  cases. 
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In  all  acute  or  subacute  eczemas  soothing  remedies  are  required,  and 
must  be  persevered  in  as  long  as  there  is  an  irritable  condition  of  the  skm 
-md  free  discharge.  The  most  troublesome  eczemas  m  mfancy  are  those  of 
the  face.  In  these,  when  the  skin  flushes  up  and  is  hot  and  angry  durmg 
the  evening  exacerbation,  and  the  infant  sleepless  and  restless  from  the 
burning  and  itching  of  the  skin,  hot  poppy-head  or  boric  fomentations  often 
o-ive  relief.  Perhaps  more  often  cooling  applications  are  the  most  grateful, 
and  for  this  purpose  carron  oil,  with  or  without  ichthyol,  may  be  applied  on 
lint  and  kept  in  place  with  a  bandage.    (F.  98,  99,  100.) 

When  the  eczema  has  passed  into  the  scaly  stage,  and  there  is  no  large 
amount  of  discharge  from  the  skin,  more  stimulating  ointments  may  be  used 
and  the  face  kept  continuously  bound  up  to  exclude  the  air.  There  should 
be  a  daily  cleansing  with  carron  oil  to  remove  the  excess  of  ointment  and 
the  accumulated  scabs,  and  now  Lassar's  or  Ihle's  pastes  are  useful  to  form  a 
protective  covering  to  the*  newly  formed  skin,  but  they  are  difficult  to  remove 
if  allowed  to  cake  on  to  any  extent.    (F.  103,  104.) 

In  acute  general  eczema,  where  large  surfaces  of  the  body  are  affected, 
liniments  applied  on  rag  or  lint  should  be  used,  and  the  parts  firmly 
bandaged  with  gauze  bandages  so  that  the  application  may  be  kept  in  constant 
contact  with  the  skin.  When  there  is  much  discharge  and  the  skin  inflamed 
and  tender,  it  is  sometimes  best  simply  to  powder  on  some  -finely  ground 
boi-ic  acid  and  surround  the  limb  with  absorbent  wool,  firmly  bandaged 
on  ;  or  strips  of  lint  may  be  saturated  with  carron  oil  or  calamine  liniment. 
(F.  98,  99.)  In  a  later  stage,  when  the  skin  is  thickened  and  scaly,  with 
but  little  or  no  discharge,  more  stimulating  applications  containing  sulphur, 
ichthyol,  zinc,  or  lead  are  usually  prescribed.  (F.  102,  108.)  The  ointment 
should  be  of  tolerably  firm  consistence,  so  as  not  to  melt  too  readily  and  run 
into  the  lint.  Ung.  paraffini  B.P.  is  one  of  the  best.  Mercurial  ointments 
should  not  be  applied  to  an  extensive  surface  of  skin  or  too  continuously 
for  fear  of  mercurial  poisoning. 

In  impetigo,  where  the  discharge  is  more  or  less  purulent  and  much 
scabbing  takes  place,  the  scabs  should  be  removed  by  poultices  or  carbolic 
oil,  and  some  diluted  mercurial  ointment  (F.  106,  109) — or  an  ointment 
consisting  of  five  or  ten  grains  of  iodoform  to  the  ounce — may  be  applied. 

Eczema  affecting  the  scalp  must  be  treated  in  a  similar  manner  to  that  of 
the  face,  except  that,  as  a  rule,  more  stimulating  applications  may  be  used. 
In  the  weeping  and  irritable  stage  carron  oil  or  the  calamine  liniment  or 
zinc  and  cold  cream  may  be  applied  on  lint  or  rags,  and  a  nightcap  worn 
by  the  child  to  protect  the  parts  and  prevent  him  from  scratching.  The 
hair  must  be  kept  short  and  the  scalp  cleansed  every  morning  with  some 
mild  soap  and  warm  water  ;  or  thin  gruel  may  be  used.  In  the  more  chronic 
stages,  especially  in  neglected  cases,  the  crusts  must  be  removed  by  oiling 
and  poulticing,  and  some  diluted  white  precipitate  ointment  or  other  mild 
mercurial  ointment  applied.  Lassai-'s  or  Ihle's  paste  (F.  103,  104)  may  be 
used,  being  put  on  thickly,  and  the  head  covered  with  a  cap  made  of  old 
linen,  or  what  is  known  as  '  butter-cloth  '  ;  the  crusts  and  excess  of  ointment 
must  be  removed  daily  or  every  few  days.  Eczema  of  the  scalp,  the  result 
of  pediculi,  should  be  treated  by  poulticing,  cutting  the  hair,  and  the 
continuous  application  of  white  precipitate  ointment. 
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In  the  chronic  general  eczemas  of  older  children,  especially  where  the 
skin  IS  rough  and  coarse,  and  there  is  much  infiltration,  and  the  flexures  of 
the  jomts  are  affected,  baths  and  stimulating  liniments,  followed  by  some 
soothmg  protective  ointment,  usually  answer  best.  Soft  soap  the  pure 
green  variety,  maybe  rubbed  over  the  parts  on  a  wetted  flannel  for  a  minute 
or  two  so  as  to  soften  the  skin  ;  it  is  then  washed  off  in  a  warm  bath,  the 
child  dried,  and  some  strips  of  lint  coated  with  zinc  and  lead  ointment 
applied.  This  plan  answers  well  in  hospital,  but  the  application  of  the  soft 
soap  causes  smarting,  and  in  private  practice  the  child's  friends  are  apt  to 
think  It  makes  the  eczema  worse  and  fail  to  persevere.  Instead  of  the  soft 
soap,  the  old  ointment  having  been  cleaned  off,  the  parts  may  be'  sponged 
with  lead  and  carbolic  lotion  (F.  107)  every  evening  for  a  few  minutes, 
and  this  treatment  should  be  followed  by  simple  zinc  or  lead  ointment. 

In  local  eczemas,  especially  those  about  the  nose,  back  of  the  ears,  and 
flexures  of  the  joints,  Unna's  salve  plaisters  or  salffe  muslins  are  very  con- 
venient and  efficacious.  Pieces  of  these  can  be  cut  with  the  scissors  to  any 
shape,  and  when  placed  over  the  patch  of  eczema  can  be  readily  held  in 
position  by  a  light  bandage.  The  zinc  and  red  oxide  of  mercury  salve 
muslin,  and  tar  and  lead  are  the  most  useful. 

Impetigro    Contagriosa,    Stapbylococcia. — This  eruption   is  charac- 
terised by  the- formation  of  crops  of  vesicles  of  various  sizes,  which  become 
converted  into  pustules.    The  pustules  dry  up  or  become  ruptured,  leaving 
a  greenish-yellow  thick  scab.   The  eruption  is  most  common  about  the  face, 
especially  round  the  mouth  ;  it  may  also  occur  about  the  neck,  hands,  and 
feet.    In  some  cases  there  is  marked  febrile  disturbance  before  the  vesicles 
appear.    When  the  patient  is  seen  for  the  first  time,  after  having  been 
affected  for  several  days  or  a  week,  but  few  vesicles  may  be  present,  and 
only  scabs  and  crusts  visible  on  the  face  and  back  of  the  neck.  Deep 
ulcers  may  form  at  the  seat  of  the  pustules.     The  disease,  as  its  name 
imphes,  is  contagious,  being  transferred  by  means  of  the  nails  from  one  part 
of  the  body  to  another,  and  from  one  child  to  another  in  a  similar  way. 
The  attacks  may  be  acute  in  character,  and  the  constitutional  disturbance 
severe.    It  occurs  in  cachectic  children,  and  is  rarely  seen  except  in  hospital 
practice.   It  may  follow  midge  bites.   There  is  a  close  resemblance  between 
impetigo  contagiosa  and  some  forms  of  eczema.    Indeed,  we  should  say 
clinically  there  is  no  sharp  line  of  demarcation  between  them.    The  treat- 
ment consists  in  removing  the  scabs  by  oiling  or  poulticing,  and  applying 
dilute  white  precipitate  or  sulphur  ointment  on  lint.    Cod-liver  oil  should 
be  given  internally. 

Seborrtaoea. — Seborrhcea  is  a  'functional  disorder  of  the  sebaceous 
glands,  producing  increase  of  the  secretion,  which  forms  an  oily,  waxy,  or 
scaly  accumulation  on  the  surface.'  (Crocker.) 

The  most  familiar  example  of  this  disorder  is  seen  in  dispensary  practice 
in  infants  who  are  badly  looked  after  and  rarely  washed  ;  in  such  there  is  often 
an  accumulation  of  a  dirty  yellow  material  over  the  anterior  fontanelle,  which 
can  be  scraped  off  with  a  blunt  instrument.  A  certain  amount  of  eczema 
may  be  present.  What  has  been  termed  '  dry  seborrhcea'  is  not  uncommon 
in  the  scalp  of  older  children  ;  it  may  occur  on  the  face  as  well  as  on 
the  trunk  and  limbs ;  the  scalp  is  dry  and  covered  with  small  scales  or  scurf, 
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which  fly  out  when  the  head  is  combed  or  brushed.  Care  must  be  taken 
not  to  mistake  diffused  ringworm  of  the  scalp  for  simple  seborrhoea. 

Treatment.— excessive  sebaceous  secretion  on  the  scalp  of  infants 
can  usually  be  removed  by  gentle  friction  with  a  piece  of  flannel  dipped  in 
warm  olive  or  almond  oil,  following  this  up  with  washing  with  soap  and 
water  ;  this  process  may  want  repeating  once  or  twice,  and  care  must  be 
taken  to  keep  the  child's  head  well  washed.  If  there  is  a  tendency  to  exces- 
sive secretion,  a  little  ung.  hydrarg.  ox,  flav.  (5  per  cent,  in  vaseline)  or  ung. 
boracis  (5ss  ad  gj  benzoated  lard)  should  be  applied.  For  dry  scaly  patches 
on  the  face  an  ointment  consisting  of  precipitated  sulphur  in  cold  cream  (5ss 
ad  5j)  may  be  used. 

Erythematous  Eruptions. — The  term  '  erythema '  is  applied  to  those 
eruptions  which  consist  in  a  redness  or  congestion  of  a  more  or  less  extended 
portion  of  skin,  as  well  as  to  other  eruptions,  where  there  is  not  only  a  con- 
gestion, but  an  actual  exudation  from  the  cutaneous  vessels,  as  in  erythema 
nodosum. 

A  simple  erythema  or  congested  portion  of  skin  occurs  under  various 
conditions  ;  it  may  be  the  result  of  some  external  irritation,  such  as  the  con- 
tact of  foul  napkins  ;  the  application  of  various  irritants,  such  as  mustard, 
chrysarobin,  arsenic  ;  or  the  bites  of  insects.  An  erythema  sometimes  pre- 
cedes the  eruptions  of  the  specific  fevers  :  this  occurs  at  times  in  small-pox, 
chicken-pox,  vaccinia  ;  and  it  accompanies  other  febrile  disorders,  which  are 
not  usually  accompanied  by  a  rash,  as  diphtheria,  cholera,  and  septicaemia. 
An  erythematous  redness  is  often  present  when  there  is  a  high  temperature, 
as  in  pneumonia  and  other  febrile  disorders.  An  idiopatbic  erythema 
or  roseola  is  not  uncommon  in  infants  and  young  children,  mostly  as 
the  result  of  some  intestinal  ii-ritation,  possibly  also  due  to  the  irritation  of 
the  gum  caused  by  dentition.  It  is  more  or  less  patchy  in  its  distribution, 
occurring  on  the  forehead,  face,  trunk,  or  limbs  ;  there  may  be  no  marked 
constitutional  disturbance,  and  the  patches  of  redness  may  be  the  first 
.  symptom.  In  other  cases  there  may  be  several  degrees  of  fever,  restless- 
ness, and  perhaps  vomiting.  The  eruption  is  mostly  fugitive,  disappearing 
in  a  few  hours  to  twenty-four  hours.  Other  patches  may  appear  as  the  first 
ones  fade. 

Erythema  Scarlatlnlforme. — Is  a  typical  'scarlet  fever  rash'  ever 
present  in  any  non-scarlatinal  case  ?  It  is  difficult  to  answer  this  question 
dogmatically,  but  it  may  certainly  be  said  that  in  any  case  when  there  is  a 
diffuse,  well-marked,  punctiform  rash,  remaining  visible  for  at  least  twenty- 
four  hours,  the  disease  is  almost  certainly  scarlet  fever  or  rubella.  It  is 
certain,  however,  that  some  erythematous  or  roseolous  rashes  do  closely 
resemble  scarlet  fever,  and,  as  they  are  attended  not  infrequently  with  some 
constitutional  disturbance  and  fever,  the  difficulty  in  diagnosis  may  be  very 
•  great. 

Some  children  are  especially  liable  to  roseolous  rashes  resembling  scarlet 
fever,  as  the  result  of  indigestion  or  some  other  source  of  irritation  ;  a  roseo- 
lous rash  is  also  apt  to  occur  in  septic  conditions,  such  as  in  an  empyema,  or 
wherever  pus  is  shut  up  in  a  cavity. 

The  constitutional  disturbance  in  these  cases  is  generally  slight  ;  the 
temperature  may  reach  101°  or  102°  F.,  the  tongue  may  be  slightly  coated. 
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but  the  child  usually  feels  quite  well  and  his  appetite  is  normal.  The  rash 
may  very  closely  resemble  mild  scarlet  fever;  it  is,  however,  as  far  as  our 
experience  goes,  never  so  intense  as  it  is  in  a  typical  or  well-marked  case  of 
scarlet  fever ;  moreover,  in  some  part  of  the  body  it  is  almost  sure  to  be 
patchy  and  unlike  scarlet  fever.  The  distinction  between  a  roseolous  and  a 
scarlet-fever  rash  may  be  difficult  or  impossible  if  one  part  of  the  body  only 
happens  to  be  seen,  but  the  difficulty  usually  disappears  if  a  careful  examina- 
tion of  the  whole  body  be  made,  as  in  some  places,  especially  the  face  and 
trunk,  the  roseola  is  patchy,  the  patches  having  a  sharp  outline.  Crocker 
speaks  of  a  roseolous  rash  lasting  two  to  six  days,  and  followed  by  a  more 
or  less  copious  desquamation.  We  have  never  seen  this,  and  should  be 
extremely  suspicious  of  scarlet  fever  in  such  cases.  In  our  experience  an 
erythematous  or  roseolous  rash,  while  it  may  closely  resemble  a  scarlet-fever 
eruption,  is  more  fugitive,  and  rarely  lasts  more  than  twenty-four  to  forty- 
eight  hours,  and  is  not  followed  by  desquamation.  In  the  majority  of  cases 
the  presence  or  absence  of  a  tonsillitis  will  decide  the  diagnosis. 

A  roseolous  rash  may  follow  the  taking  of  certain  drugs,  more  especially 
belladonna,  copaiba,  and  salicylic  acid. 

Erytbema  Pernio,  Cbilblains. — Children  with  slow  circulations, 
especially  the  so-called  strumous,  are  very  apt  to  suffer  from  chilblains.  The 
favourite  spots  are  the  toes,  heels,  and  fingers  ;  they  begin  with  redness  and 
intense  itching,  or  aching,  coming  on  towards  evening,  or  when  the  patient 
is  warm.  The  skin  is  smooth,  livid,  and  shiny,  and  ulceration  may  take 
place  if  it  is  subjected  to  much  friction.  Children  subject  to  chilblains  should 
wear  warm  woollen  stockings  and  well-fitting  boots  with  broad  toes  and 
thick  soles,  and  should  take  much  exercise.  In  the  early  stages  the  affected 
areas  may  be  painted  with  equal  parts  of  tr.  iodi  and  lin.  aconiti,  or  lin. 
saponis  co.  with  an  equal  quantity  of  lin.  belladonuce.  A  mild  capsicum 
ointment  also  answers  well  (capsici  5ss,  almond  oil  Sij,  lanoline  5vj),  rubbed 
in  with  a  piece  of  flannel.  Zinc  ointment  with  ung.  hydrarg.  ox.  rubri,  or 
ung.  picis  liq.,  in  varying  proportion  according  to  the  stimulating  effect 
desired,  may  be  applied. 

Erytbema  Multiforme  is  mostly  seen  during  early  life  in  association 
with  rheumatism,  or  in  rheumatic  subjects  ;  whatever  importance  it  possesses 
is  derived  from  this  association.  The  outbreak  of  this  form  of  erythema  is 
always  suggestive  of  the  rheumatic  state,  and  an  examination  of  the  heart 
for  endocarditis  should  always  be  made.  The  most  common  form  consists 
in  red  papules  surrounded  by  more  or  less  congested  skin.  In  association 
with  the  papules  there  may  be  flat  raised  patches  surrounded  by  a  zone  of 
redness  (erythema  marginatum).  Sometimes  the  eruption  becomes  purpuric, 
and  bullse  or  vesicles  may  form. 

Erytbema  iTodosum  has  apparently  a  relationship  to  the  erythema 
just  described,  though  the  constitutional  disturbance  is  often  much  greater. 
Prior  to  the  appearance  of  the  nodes  there  maybe  rheumatic  pains  and  fever, 
the  temperature  perhaps  reaching  103°  or  104°,  and  the  child  is  apparently 
c[uite  ill  (see  fig.  56).  The  eruption  appears  most  copiously  over  the  shins, 
but  the  arms,  especially  on  the  extensor  surfaces,  or  any  part  of  the  body,  may 
be  attacked  ;  it  appears  as  node-like,  tender,  red  swellings  of  various  sizes, 
accompanied  by  a  burning  or  itching  sensation.    The  patches  come  out  two 
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or  three  at  a  time  in  various  parts  of  the  body.  At  first  rose-red  in  colour, 
they  then  assume  a  darker-red  colour,  and  as  they  disappear  become  of  a 
yellow  colour  like  a  fading  bruise.  Epidemics  of  erythema  nodosum  have 
been  described,  and  this  fact  suggests  that  perhaps  this  disease  really 
belongs  to  the  infectious  fevers. 

Not  much  treatment  is  required  for  erythema  multiforme  or  nodosum. 
A  light  milk  diet,  a  mild  aperient  with  some  saline,  or  with  salicylate  of  soda 
if  rheumatism  is  suspected.  Locally,  lead  lotion  with  some  tr.  opii  or  liq. 
carbonis  detergens  may  be  used. 

Vrtlcaria  is  characterised  by  the  sudden  appearance  of  elevated  blotches 
or  wheals,  at  first  red  in  colour,  afterwards  becoming  white  and  sur- 
rounded by  a  zone  of  redness.  They  are  attended  by  much  burning  and 
itching.  The  blotches  usually  disappear  in  the  course  of  a  few  hours,  but 
most  frequently  there  are  successive  crops.  In  some  cases  a  certain 
amount  of  cedema  is  produced  by  urticaria  ;  we  have  seen  children  with 
oedema  of  the  eyes  and  backs  of  the  hands  following  nettle-rash.  There  is 
usually  some  gastro-intestinal  disturbance.  Urticaria  is  sometimes,  espe- 
cially in  infants,  a  distressing  and  troublesome  complaint,  the  intense 
itching  making  the  child  restless,  and  entirely  preventing  sleep.  Urti- 
caria is  the  result,  in  the  large  majority  of  instances,  of  some  irritation  in 
the  alimentary  canal,  less  often  of  teething  ;  sometimes  it  is  due  to  the 
bites  of  insects  or  scabies.  Worms  are  not  an  uncommon  cause  in  young 
children  ;  fruits  of  various  kinds,  especially  strawberries,  fish,  sausages, 
stale  meat,  sour  milk,  or  any  kind  of  fruit  which  disagrees,  may  act  as 
a  cause. 

The  most  troublesome  form  of  urticaria  is  that  variety  known  as  urticaria 
papulosa  or  ilcben  urticatus.  This  is  a  very  intractable  affection  and 
may  last  for  many  months  or  even  years.  When  seen  in  dispensary  practice 
it  is  very  apt  to  be  mistaken  for  scabies,  as  the  rash  consists  of  numerous 
papules  ;  many  are  often  scabbed  over  as  the  result  of  scratchings  about  the 
body,  limbs,  hands,  and  feet.  In  the  worst  cases  the  whole  body  is  covered 
with  itching  papules,  which  in  some  places  perhaps  become  pustular,  making 
the  resemblance  to  scabies  a  very  close  one,  but  no  '  burrows '  can  be  dis- 
covered. The  eruption  begins  as  small  wheals,  which  become  papules, 
fresh  ones  coming  out  every  night  in  crops  when  the  child  goes  to  bed. 
Rest  is  broken,  and  health  may  be  seriously  interfered  with.  It  is  most 
common  during  the  period  of  the  first  dentition,  and  the  tendency  to  it 
mostly  disappears  at  3  or  4  years  of  age.  In  the  milder  cases  there  is 
a  succession  of  papules,  some  of  which  are  surmounted  by  a  small  vesicle, 
which  is  quickly  broken  by  scratching.  After  two  or  three  days  the  rash 
ceases  to  make  its  appearance,  to  return  perhaps  in  a  few  weeks.  Gene- 
rally speaking,  urticaria  is  more  common  in  summer  than  in  winter. 

In  some  children  fleas  and  other  insects  will  produce  vesicles  as  well  as 
papules,  and  give  rise  to  more  or  less  constitutional  disturbance. 

T reatment.—kx).  aperient  should  be  given,  calomel  or  rhubarb  and  soda 
being  the  best.  Santonin  and  calomel  may  be  given  if  worms  are  suspected. 
A  saline  such  as  citrate  of  potash  or  bromide  of  potassium  may  be  ordered'. 
Locally,  sponging  the  wheals  with  lead  and  tar  lotion  (such  as  F.  107)  is 
perhaps  the  best  application,  or  each  wheal  may  be  rubbed  with  menthol  or 
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painted  with  collodion.  Sulphur  baths  (sulphuret  of  potassium,  Jij  to  a  bath) 
are  useful  in  the  chronic  varieties. 

Iiloben  ScrofuloBUB  '  is  characterised  by  very  small  inflammatory  papules 
of  a  red  colour,  fading  to  that  of  the  normal  skin,  disposed  in  groups  or  circles, 
and  occurring  mainly  in  scrofulous  subjects  '  (Crocker). 

This  form  of  lichen  is  not  common  in  our  experience,  but  it  is  easily 
overlooked,  inasmuch  as  it  is  unattended  with  any  great  inconvenience  to  the 
patients  :  they  may  make  no  complaint,  and  it  is  only  discovered  accidentally. 
The  important  points  in  the  diagnosis  consist  in  the  absence  of  irritation 
and  the  presence  of  caseous  lymph  glands  or  other  well-marked  evidence  of 
scrofula.  The  papules  are  small,  and  of  a  bright  red  colour  at  first,  gradually 
changing  to  dull  red,  then  desquamating,  and  finally  leaving  a  brown  stain. 
They  must  be  present  on  the  trunk  or  limbs.  Their  course  is  very  chronic, 
fresh  papules  appearing  as  the  old  ones  fade,  so  that  the  patient  may  not  be 
entirely  free  for  months  or  years. 

Psoriasis. — This  affection  is  common  in  children  over  3  years  of  age, 
but  is  seldom  so  severe  or  so  intractable  as  it  often  is  in  adults.  It  is 
perhaps  even  more  liable  to  recur  in  children  than  in  adults.  The  symptoms 
are  so  similar  during  childhood  to  those  seen  in  after  life  that  no  detailed 
description  is  necessaiy.  The  treatment  we  usually  adopt  is  to  give  arsenic, 
beginning  with  two-minim  doses  and  gradually  increasing  it  ;  warm  baths, 
with  the  moderate  use  of  green  soft  soap  to  remove  the  scales,  and  the 
application  of  some  tarry  or  mercurial  ointment.  In  hospital  patients  we 
have  used  Auspitz's  solution  of  chrysarobin  with  great  success.  The  solution 
is  applied  to  the  spots  twice  a  week,  a  patient  wearing  old  linen  to  avoid 
damage.    (F.  109,  110.) 

Pityriasis  Rubra. — We  have  occasionally  seen  this  disease  in  children,^ 
but  it  is  comparatively  rare.  The  best  marked  case  was  in  a  girl  of  8  years 
who  was  in  hospital  twice  with  a  precisely  similar  attack.  The  rash  ap- 
peared to  commence  on  the  chest,  and  spread  over  the  arms,  trunk,  and 
extremities.  It  consisted  of  a  red  rash  covered  with  fine  thin  scales.  Both 
attacks  proved  very  chronic.  A  lotion  of  bichloride  of  mercury  (1-5000)  was 
used,  but  had  to  be  stopped  on  account  of  salivation. 

Miliaria.  Sudamina.— In  various  fevers,  such  as  scarlet  fever,  enterica, 
and  in  other  febrile  disorders,  as  rheumatism,  a  number  of  minute  vesicles 
with  clear  contents  make  their  appearance  on  the  skin.  The  clear  fluid  is 
sweat,  which  has  been  unable  to  escape  from  the  orifice  of  the  sweat  gland  ; 
the  contents  of  the  vesicles  are  absorbed  or  dried  up  in  a  day  or  two,  leaving 
a  tiny  desquamating  spot.  Sudamina  are  often  seen  in  the  sweating  of 
rickets.  In  other  cases  a  slight  inflammation  occurs  at  the  blocked  sweat 
gland,  and  a  minute  papule  appears  instead  of -the  vesicle,  though  vesicles 
may  also  be  present  ;  this  condition  has  been  called  Miliaria  rubra.  The 
so-called  Uchen  strophulus  or  '  red  g-um '  is,  according  to  Crocker,  a 
sweat  rash  ;  it  consists  of  minute  crops  of  red  papules  which  make  their 
appearance  in  infants  ;  they  are  attended  often  with  much  itching  and  con- 
sequent restlessness  of  the  infant.  A  somewhat  similar  rash  has  been 
attributed  to  dentition  as  well  as  to  gastric  irritation.  The  papules  should 
be  dabbed  with  the  lotion  F.  99  or  F.  100,  and  powdered  with  boric  acid  or 
some  drying  dusting  powder. 
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Pempbi^us  is  rare  in  infants  apart  from  syphilis,  but  attacks  of  the 
acuter  form  of  the  disease  {Pemphigus  neonatorum),  occurring  in  epidemics 
in  lying-in  hospitals  or  in  the  practice  of  a  midwife,  have  been  recorded  by 
continental  writers.  In  these  cases  the  disease  appears  to  have  been  dis- 
tinctly contagious  :  not  only  has  it  apparently  passed  from  infant  to  infant, 
but  also  from  infant  to  nurse.  In  a  few  cases  the  eruption  is  preceded  by 
fever,  restlessness,  or  convulsions  ;  the  rash  usually  appears  at  the  end  of 
the  first  week.  The  bullte  vary  in  size  ;  their  contents  are  clear  or  slightly 
cloudy,  rarely  pustular  ;  they  gradually  dry  up,  forming  superficial  ulcers  or 
crusts.  All  parts  of  the  body  may  be  attacked,  and,  unlike  syphilitic  pem- 
phigus, there  is  no  preference  for  the  palms  of  the  hands  or  soles  of  the 
feet. 

Chronic  pemphigus  is  seen  occasionally  in  older  children  ;  in  some  of 
these  cases  the  children  appear  to  be  in  good  health  and  complain  of  nothing 
except  the  eruption,  for  which  no  cause  can  be  assigned.  In  most  cases 
there  is  marked  anaemia,  and  more  or  less  fever  and  constitutional  dis- 
turbance ;  the  latter  may  be  severe.  The  number  of  bullae  varies  from  two 
or  three  to  perhaps  twenty  ;  they  appear  as  vesicles  on  the  face,  trunk,  and 
limbs,  gradually  enlarging,  and  finally  drying  up  in  the  course  of  a  few  days. 
The  treatment  consists  in  giving  arsenic  in  full  doses,  and  cod-liver  oil'. 
Locally,  boric  acid  or  zinc  ointment  may  be  applied.  In  the  severer  cases 
continuous  baths  are  useful. 

Dermatitis  Gangrraenosa  Xnfantum.— In  speaking  of  varicella  we  have 
referred  to  a  peculiar  form  of  multiple  gangrene  of  the  skin,  which  is  apt 
to  follow  varicella  in  anaemic  or  emaciated  children  (p.  330).    There  is 
reason  to  believe  that  this  condition  is  not  necessarily  preceded  by  varicella 
but  may  follow  other  pustular  eruptions  (Crocker);  it  has  been  known  alsJ 
to  follow  vaccination.    It  almost  always  occurs  in  infants  or  young  children 
under  3  years  of  age,  and  in  many  of  the  fatal  cases  tuberculosis  has  been 
found.    In  these  cases  the  varicella  vesicle  or  pustule  is  succeeded  by  an 
ulcer  which  rapidly  extends  in  size  and  depth,  several  frequently  joining 
ogether,  so  as  to  form  large  sinuous  ulcers  ;  the  floor  becomes  black  from 
the  formation  of  sloughs.    In  the  worst  cases  the  scalp,  face,  body,  and  limbs 
are  covered  with  sloughy-looking  ulcers,  either  separate  or  confluent  TlTerJ 
may  be  marked  constitutional  symptoms.    In  one  of  our  cases  there  was 
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result  ensues    The  treatment  consists  in  giving  the  child  a  generous  diet 

ncluding  beef  tea  and  wine,  and  dressing  the  ulcers  with  iodoform  or  other 
antiseptic  ointment.  oiner 

3>ermatltl«  Exfoliata  Infantum.-It  is  not  uncommon  to  find  infants  a 
few  weeks  old  with  a  diff-used  red  rash  which  desquamates  freely  the  skin 
coming  off  m  scales  or  flakes.    The  skin  is  thickened,  red  and  shL  Lck. 
or  fissures  appear  round  the  lips,  and  in  places  large  uIcL  2'y  fort 
especially  over  the  sacrum.    The  disease  usually  beLs  Z  tL 
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occurs  most  frequently  in  Foundling  Asylums.  In  all  the  cases  we  have 
seen  the  infant  has  been  artificially  fed.    (See  Ritter's  Disease,  p.  34.) 

Drug-  Eruption 8. — The  most  important  rash  belonging  to  this  class  is  the 
Bromide  eruption.  In  some  children  a  few  grains  of  a  bromide  salt  are 
sufficient  to  cause  a  rash,  while  in  other  cases  the  salt  may  be  taken  for 
weeks  or  months  together  without  giving  rise  to  any  eruption.  Infants 
perhaps  are  more  liable  than  older  children.  The  eruption  consists  in  most 
cases  of  a  red  papular  rash,  the  papules  being  discrete  and  occurring  chiefly 


Fig.  225. -A  severe  Bromide  Eruption.    (From  a  photograph  by  Dr.  G.  H.  Lancashire.) 

on  the  face,  scalp,  trunk,  and  limbs.    On  the  summit  of  the  red  papules  are 
one  or  more  yellowish  points,  or  small  pustules.    The  rash  looks  more  like 
acne  than  any  other  rash.    It  is  sometimes  confluent.    Scabbmg  and  ulcera- 
ion  may  take  place.    We  have  seen  the  scabs  and  ulcers  an  mch  m 

diameter  on  the  limbs.  •  •  1 

A  somewhat  similar  rash  also  occurs  after  takmg  iodides,  but  it  is  lesb 
common.  Antipyrin  and  Phenacetln  in  some  recorded  cases  have  given 
rise  to  a  '  measly'  eruption  or  an  urticaria.    We  have  several  times  noted  a 
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papular  rash  after  giving  antipyrin.  The  long  administration  of  Arsenic  is 
sometimes  followed  by  a  darkening  of  the  skin,  especially  marked  on  the 
abdomen  and  trunk.  The  pigmentation  mostly  disappears  after  the  drug  is 
left  off.  Salicylic  acid  or  the  soda  salt  sometimes  gives  rise  to  a  '  measly'  or 
urticarial  rash.    Belladonna  may  produce  a  roseolous  rash  (see  Roseola). 

Tinea  Tonsurans.— Ringworm  of  the  scalp  is  one  of  the  most  trouble- 
some local  diseases  with  which  the  practitioner  has  to  deal,  and  one  which 
is  apt  to  bring  unmerited  discredit  on  account  of  the  many  months  or  even 
years  that  the  disease  sometimes  lasts.  In  some  children  there  seems  to  be 
an  especial  disposition  of  the  disease  to  spread,  and  to  relapse  when  to  all 
appearance  it  has  been  cured,  or,  in  spite  of  the  local  treatment  vigorously 
carried  out  for  months,  no  marked  improvement  ensues  and  every  one  con- 
cerned becomes  tired  of  the  case. 

Ringworm  is  exceedingly  contagious,  one  child  taking  it  from  another  in 
consequence  of  the  spores  of  the  tricophyton  being  transferred  from  one  to 
another  by  direct  contact,  or  by  means  of  hair-brushes,  combs,  caps,  orbed- 
linen  being  used  both  by  the  affected  and  the  healthy.  It  rarely  affects 
infants,  or  children  after  puberty,  its  subjects,  especially  in  the  chronic  form, 
being  the  weakly  rather  than  the  strong,  though  exceptions  may  be  met 
with. 

The  disease  when  recent  may  be  recognised  at  a  glance  :  the  patches  are 
circular,  the  central  skin  in  the  smaller  ones  being  red  in  colour,  while  at 
the  circumference  desquamation  is  freely  going  on,  the  branny  scurf  giving 
the  patch  at  this  part  a  greyish  or  yellowish  appearance  ;  the  hairs  from  the 
central  part  may  have  come  away,  or  they  have  broken  off,  leaving  stumps. 
In  the  larger  patches  all  traces  of  redness  have  disappeared,  and  they  are 
simply  bald  or  scurfy  patches  of  varying  size.  Chronic  diffuse  ringworm  of 
the  scalp,  especially  if  it  has  undergone  a  certain  amount  of  irritation  as  the 
result  of  treatment,  is  more  difficult  to  diagnose  ;  there  may  be  much  scurfi- 
ness,  perhaps  scabbing  and  pustulation.  In  the  condition  known  as  kerion 
the  hair  follicles  suppurate,  the  hairs  becoming  loosened  at  their  roots,  and 
there  is  redness  and  puffiness  of  the  patch.  The  diagnosis  of  ringworm  is 
made  from  the  stumps  of  hair  left  after  the  hair  has  broken  off.  These  are 
best  seen  by  means  of  a  lens  of  two  or  three  inches  focal  length  :  the  stumps 
will  then  be  readily  seen  often  more  or  less  twisted  or  bent,  and  having  lost 
the  gloss  ordinarily  seen  on  the  hair.  They  are  readily  extracted  with  for- 
ceps, as  they  are  mostly  loose  in  their  follicles  ;  they  can  then  be  placed  upon 
a  glass  slide  with  a  drop  of  liq.  potassae  and  examined  after  soaking  for  half 
an  hour.  The  broken  hair  will  be  found  to  be  frayed  out  at  the  end,  and 
moreover  infiltrated  with  conidia  or  spores  ;  the  latter  are  readily  seen  with 
a  power  of  300  diameters  if  a  sufficient  time  has  been  allowed  for  the  caustic 
alkali  to  dissolve  the  fatty  matters  and  render  the  hair  transparent.  The 
mycelium  is  less  readily  seen  than  the  spores.  It  is  needless  to  say  it  is 
mostly  useless  to  examine  the  unbroken  hairs,  and  in  old  cases  which  have 
been  treated  no  spores  may  be  present  in  the  scurf  The  greatest  caution 
must  be  exercised  before  pronouncing  that  a  case  is  well,  or  certifying  that 
it  is  no  longer  infectious,  as  relapses  occur  again  and  again,  and  may  be  the 
means  of  communicating  the  disease  to  others.  Before  any  patient  can  be 
said  to  be  cured,  repeated  examinations  must  be  made  with  the  aid  of  a 
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lens  for  diseased  hairs,  any  suspicious-looking  stump  being  extracted  and 
examined  microscopically  ;  it  is  well  to  remember  also  that  scurfy  patches 
even  when  the  hair  is  growing  freely  over  them,  are  extremely  suspicious' 
In  every  case  some  mild  parasiticide  should  be  continued  to  be  applied  for 
some  time  after  the  disease  appears  to  have  been  eradicated.  In  seborrhoea 
or  non-parasitic  scurfiness  the  whole  scalp  is  affected,  and,  though  the  hair 
may  come  out,  there  are  no  broken  stumps  and  no  sharply  defined  patches 
of  scurfiness  as  in  ringworm. 

The  course  of  ringworm  is  apt  to  be  exceedingly  chronic,  and  when 
undertaking  the  treatment  of  a  case  it  is  well  not  to  be  too  ready  to  name  a 
definite  time  when  it  will  be  well. 

Tinea  Circinata.— Ringworm  of  the  body  is  frequently  associated  with 
rmgworm  of  the  scalp.  It  is  first  seen  as  a  raised  red  spot,  which  becomes 
scaly  at  the  periphery  as  it  enlarges,  while  the  centre  may  present  more 
or  less  healthy  skin  ;  as  the  ring  enlarges  it  becomes  more  or  less  broken 
and  fainter.  It  may  be  present  on  all  parts  of  the  body  ;  it  is  perhaps 
commonest  on  the  face  and  neck.  The  diagnosis  is  generally  easy,  for  though 
sometimes  the  patches  of  scurfiness  on  children's  faces  may  be  mistaken 
for  ringworm,  they  do  not  assume  the  formation  of  a  ring  with  a  normal  skin 
in  the  centre  ;  if  any  difficulty  occurs,  an  examination  of  the  scales  scraped 
off  the  patch  for  spores  would  decide. 

T reatment. — The  treatment  of  tinea  circinata  is  a  comparatively  simple 
affair,  and  is  readily  effected  by  the  continuous  application  of  some  mercurial 
ointment  or  solution  for  a  few  days  or  a  week.  It  is  well  to  commence 
treatment  by  removing  the  scales  as  far  as  possible  with  soap  and  water,  and 
then  some  dilute  white  precipitate  ointment  may  be  gently  rubbed  into  the 
patch  morning  and  evening.  An  ointment  containing  sulphur,  5ss,  and  ung. 
picis  liq.,  5),  to  the  ounce  of  benzoated  lard  also,  answers  well.  CarboHc  oil 
or  carbolic  acid  in  glycerine  (i-8)  may  be  used. 

In  the  treatment  of  ringworm  of  the  scalp  the  first  step  to  be  taken  is  to 
cut  the  whole  hair  off  with  a  pair  of  scissors  to  at  least  half  an  inch,  leaving 
a  fringe  if  thought  desirable  ;  the  scalp  can  then  be  carefully  examined,  and 
it  will  be  usually  found  that  there  is  more  extensive  disease  than  was  at  first 
thought.  Wherever  there  are  any  patches  of  ringworm  the  hair  must  be 
cut  close  to  the  scalp  both  over  and  around  the  patch.  The  scalp  should  be 
thoroughly  washed  with  soft  soap  or  carbolic  soap,  removing  all  or  as  many 
of  the  scales  as  possible.  The  ointment  or  application  selected  should  then 
be  rubbed  in  by  means  of  a  mop  of  rag  for  a  few  minutes,  at  least  twice  a 
day.  Very  many  parasiticides  have  been  recommended  ;  the  one  we  have 
mostly  used,  and  which  is  certainly  as  successful  as  any,  is  the  oleate  of 
mercury,  and  we  fully  endorse  Dr.  Alder  Smith's  praises  of  it.  An  oint- 
ment containing  5  per  cent,  is  used  for  children  under  8  years  of  age,  and 
10  per  cent,  for  older  children  ;  a  small  piece  of  the  ointment  is  rubbed 
vigorously  into  the  affected  patch  every  morning  and  evening  ;  if  there  is 
much  tenderness  it  must  be  omitted  for  a  day  or  two.  Once  a  week  at  least 
the  ointment  should  be  washed  off  with  soft  soap,,  and  the  effects  of  treatment 
carefully  noted.  Oleate  of  mercury  is  especially  suited  for  the  diffuse  form 
of  ringworm  ;  it  apparently  penetrates  better  than  iodine  or  carbolic  acid, 
which  tend  to  harden  the  epithelial  tissues  ;  this  power  of  penetration  is 
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obviously  of  great  advantage  when  the  fungus  extensively  affects  the  hair- 

^°°In  the  early  stages,  when  there  is  a  single  circumscribed  patch  of  ring- 
worm or  only  a  few  patches,  some  more  powerful  remedy  than  the  5  per  cent, 
oleate  of  mercury  may  be  used  with  advantage.  The  10  per  cent,  omtment 
maybe  applied,  or  carbolic  acid  and  glycerine  (1-6  by  measure)  may  be 
rubbed  into  the  patches  night  and  morning.  Coster's  pamt  (lodme  ^ij,  oil  of 
cade  5vj)  is  also  useful  in  recent  cases  painted  on  the  patch,  removmg  the 
crust  every  few  days  and  re-applying.  Glacial  acetic  acid  and  hydrarg. 
perchlorid.  (gr.  iv  ad  gj)  as  used  by  Alder  Smith  are  good  applications,  as  is 
also  Auspitz's  solution  of  chrysarobin  in  chloroform.  (F.  no.)  The  last  two 
must  only  be  used  to  circumscribed  small  patches,  and  are  not  suitable  for 
young  children  or  those  in  whom  inflammation  is  readily  set  up.  It  is  well 
to  keep  the  rest  of  the  scalp  well  oiled  with  carbolic  oil  when  strong  applica- 
tions are  being  applied  to  some  local  patch.  A  light  skull-cap  should  be 
worn  to  prevent  the  ointment  smearing  the  bed  linen  at  night. 

While  in  the  chronic  or  diffuse  forms  we  prefer  mercurial  preparations, 
yet  some  cases  appear  benefited  by  a  change,  or  at  any  rate  a  change  of 
ointment  will  sometimes  work  wonders  in  the  eyes  of  the  friends.  An  oint- 
ment containing  equal  quantities  of  carbolic  acid  (Calvert's  No.  2),  ung.  hyd. 
nitr.,  and  ung.  sulphuris  (Alder  Smith),  is  a  good  and  useful  one  ;  or  the 
formula  (F.  in)  recommended  by  Jamieson. 

Whatever  form  of  application  is  adopted,  it  is  tolerably  certain  that  much 
patience  will  have  to  be  exercised  before  the  disease  can  be  pronounced 
cured.  Weeks  and  even  months  may  elapse,  and  while  progress  has  been 
made  perhaps  scurfiness  and  diseased  stumps  can  still  be  detected  ;  or, 
may  be,  while  the  disease  appears  eradicated  in  one  place,  it  is  spreading  in 
another  direction. 

Epilation  is  useful  in  all  stages,  but  timid  and  young  children  are  too 
nervous  to  submit  to  much  being  done  in  this  way.  In  cases  which  have 
proved  intractable  and  resisted  all  treatment  for  months  a  local  patch  of 
inflammation  may  be  set  up  by  means  of  croton  oil.  The  usual  method  is 
to  paint  some  croton  oil  on  over  a  patch  of  half  an  inch  to  an  inch  in 
diameter,  to  repeat  it  the  next  day,  and  to  follow  it  up  by  a  poultice  ;  the 
patch  becomes  red  and  puff^',  suppuration  takes  place  about  the  hair  follicles, 
and  the  hairs  readily  come  out.  To  this  boggy  condition  the  term  kerion  is 
applied.  It  is  important  to  apply  this  treatment  to  only  small  patches  at  a  time. 

After  the  disease  has  been  apparently  cured  it  is  well  to  continue  for  a 
time  with  some  remedy  containing  a  mild  parasiticide.  One  of  the  formulas 
106,  108,  or  112  usually  answers  for  this  purpose. 

Alopecia  Areata.— Alopecia  consists  of  smooth,  shining  bald  patches  on 
the  scalp.  It  occurs  at  all  ages,  both  of  childhood  and  adult  life.  Its  cause 
is  uncertain  ;  there  is  a  difference  of  opinion  as  to  the  presence  of  a 
fungus.  In  some  cases  it  follows  severe  headaches,  in  others  there  is  no 
known  cause,  though  it  occurs  mostly  in  those  who  are  below  par  and  out  of 
health.  It  may  occur  first  in  patches,  and  perhaps  after  a  while  involve  the 
whole  scalp.  It  is  extremely  intractable,  and  little  influenced  by  local  or 
constitutional  treatment.  Cod-liver  oil  and  tonics  are  usually  given,  and 
stimulating  lotions,  such  as  F.  114. 
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ravus.— FavLis  is  not  a  common  disease  in  this  country,  but  is  occasion- 
ally seen  among  out-patients  at  a  children's  hospital.  It  is  known  at  once 
by  the  peculiar  yellow  cup-like  depressions  formed  hy  the  crusts,  and  by  the 
peculiar  '  mousy '  smell.  These  crusts  can  be  raised  from  the  scalp  by  means 
of  a  blunt  knife,  carrying  the  hairs  with  them,  leaving  the  pitted  skin,  which, 
however,  crusts  over  again  in  ten  or  twelve  days.  The  favus  crusts  may  be 
present  on  the  body  as  well  as  on  the  scalp.  The  subjects  of  this  disease  are 
generally  cachectic  and  have. been  ill  fed.  The  fungus— achorion  Schonleinii 
—closely  resembles  the  tricophyton  of  ringworm,  but  the  mycelium  is  more 
jointed,  and  the  gonidia  are  more  numerous  and  larger,  though  they  vary 
much  in  size. 

The  disease  is  very  chronic,  frequently  lasting  for  years.  The  treatment 
consists  in  removing  the  crusts,  applying  parasiticides,  and  administering 
cod-liver  oil  and  iron. 

Scabies.— Scabies  is  very  common  in  infants  and  children  in  dispensary 
practice,  and  by  no  means  unknown  among  the  well-to-do  classes  of  society. 
Among  the  former  there  is  rarely  any  difficulty  in  diagnosis,  as  they  usually 
do  not  present  themselves  till  the  disease  is  well  marked  and  pustules  have 
formed,  while  in  private  practice  the  diagnosis  may  be  difficult  when  the 
disease  is  local,  as,  for  instance,  on  the  hahds.  In  infants  and  young  children 
scabies  gives  rise  to  more  irritation  than  in  aduhs,  and  in  infants  at  the 
breast  urticaria  and  erythema  of  a  more  or  less  severe  nature  may  be 
frequently  seen.  In  infants  the  hands  may  be  quite  free,  while  the  face  and 
legs  or  genitals  may  be  affected.  In  cachectic  or  weakly  children  there  are 
usually  much  crusting  and  many  pustules,  pus  being  transferred  from  one 
part  to  another  by  means  of  the  finger  nails.  The  diagnosis  is  not  as  a  rule 
difficult ;  urticaria,  simple  eczema,  and  lichenous  rashes  may  be  mistaken 
for  it.  The  presence  of  burrows,  the  irregular  distribution  of  the  vesicles 
and  papules,  as  well  as  the  intense  itching,  are  the  characteristic  points. 
We  have,  however,  sometimes  been  in  doubt  regarding  the  nature  of  itching 
rashes  present  only  on  the  backs  of  the  hands.  A  cure  is  readily  effected 
by  a  hot  bath  with  the  copious  use  of  soft  soap,  follow^ed  by  sulphur  or  storax 
ointment ;  the  bath  and  ointment  should  be  repeated  for  four  or  five  nights 
in  succession,  and  the  clothes  should  be  stoved.    (F.  115,  116,  117.) 

Pediculosis. — The  pediculus  capitis  is  exceedingly  common  among  the 
children  of  the  poorer  classes,  and  is  by  no  means  unknown  in  other 
quarters.  The  insect's  bite  produces  intense  itching  of  the  scalp,  chiefly 
in  the  occipital  region,  and  vigorous  scratching  takes  place.  As  a  result, 
more  especially  in  the  weakly  and  cachectic,  scabs,  crusts,  and  pustules 
form,  and  in  many  cases  the  occipital  glands  become  enlarged  and  may 
suppurate.  A  diagnosis  is  readily  made,  by  the  presence  of  nits  and  also 
crusts  and  scabs  in  the  occipital  region.  The  hair  should  be  cut  short, 
the  scalp  thoroughly  cleansed  with  hot  water  and  carbolic  soap,  and  white 
precipitate  ointment  applied.  Liquid  paraffin  or  spirits  of  wine  are  very 
efficacious,  but  the  smell  is  disagreeable. 

Flea-bites. — The  common  flea  produces  by  its  bite  a  small  wheal 
surrounded  by  a  red  area,  with  a  central  red  spot.  The  central  spot,  as 
also  the  distribution  of  the  eruption,  will  generally  distinguish  it  from 
urticaria  or  other  rashes.   The  bite  in  debilitated  subjects  becomes  petechial. 
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The  itching  and  irritation  produced  by  flea-bites  cause  great  restlessness  and 
fever  at  night.  Some  children  are  much  more  affected  by  flea-bites  than 
others.  Body-lice  and  bugs  produce  similar  eruptions.  Carbolic  ointment 
(10  per  cent.),  lead  and  carbolic  lotion,  or  diluted  sp.  ammon.  aromat.  are 
useful  in  allaying  irritation. 

Midge-Mtes.— Midges  mostly  attack  the  exposed  parts,  such  as  the  face, 
arms,  and  legs.  They  will,  however,  crawl  up  arm  sleeves,  beneath  the 
stockings  and  up  the  legs.  In  hot  weather  especially  their  bites  give  rise  to 
large  wheals,  which  may  become  vesicular  or  pustular.  The  irritation  is 
worse  at  night,  and  much  scratching  takes  place.  If  pustules  follow  the 
bites,  an  auto-infection  perhaps  takes  place,  and  pustules  make  their 
appearance  in  various  parts  of  the  body.  We  have  seen  children  on  their 
return  from  their  summer  holidays  with  deep  ulcers,  pustules,  and  enlarged 
glands,  the  result  of  midge-bites. 

Harvest  bug-.— Occasionally  during  holidays  in  the  country  children 
will  suffer  from  the  attacks  of  the  '  harvest  bug '  {Leptus  aiitiimnalis).  To 
the  naked  eye  it  is  a  small  red  point,  which  adheres  to  the  skin  and  produces 
papules  that  itch  greatly.  It  buries  its  head  in  the  skin,  and  in  this  way 
produces  great  irritation.  It  may  give  rise  to  symptoms  not  unlike  scabies, 
the  feet  and  legs  being  first  affected.  Pustules,  ulcers,  and  staphylococcia 
may  result.    A  weak  sulphur  or  mercurial  ointment  may  be  used. 

Simple  Onycbia  in  children  may  be  looked  upon  as  a  variety  of  the 
subcuticular  form  of  whitlow,  in  which  the  nail  matrix  is  involved  instead  of 
the  skin  of  the  finger.  It  is  usually  the  result  of  some  slight  injury  such 
as  nail-biting,  running  a  splinter  beneath  the  nail,  or  too  close  cutting  of 
the  nails.  Early  letting  out  of  the  matter  and  removal  of  foreign  material, 
with  subsequent  warm  water  or  lead  lotion  dressing,  is  all  that  is  required. 
Occasionally  suppuration  goes  on  intractably  beneath  the  nail,  or  recurs 
again  and  again  after  drying  up  ;  in  such  cases  the  nail  should  be  cut  away 
over  the  inflamed  spot,  and  the  surface  scraped  clean,  and  some  solid  nitrate 
of  silver  applied. 

Onycbia  Maligrna  is  a  more  formidable  affection,  nearly,  if  not  quite, 
always  due  to  injury'  of  the  finger-end.  The  whole  nail  matrix  becomes 
inflamed,  the  end  of  the  finger  is  swollen,  congested,  and  bulbous,  the  nail 
becomes  loosened,  curled  up,  and  blackened,  and  there  is  much  burning  pain  ; 
a  dirty,  sero-sanguineous,  often  foul  discharge  comes  away,  and  the  mischief 
may  go  on  for  months  if  neglected,  and  even  give  rise  to  necrosis  of  the 
terminal  phalanx  and  permanent  distortion  or  destruction  of  the  nail.  The 
treatment  we  have  hardly  ever  found  to  fail  is  dusting  the  raw  surface  over 
with  powdered  nitrate  of  lead  night  and  morning  for  a  few  days  ;  the  nail 
should  be  removed  if  the  disease  has  involved  anything  more  than  the  upper 
part  of  the  matrix.  We  have  often  seen  onychia  of  many  months'  standing 
get  practically  well  in  a  week  under  this  treatment.  Occasionally  it  is  neces- 
sary to  scrape  away  the  diseased  tissue  and  remove  a  sequestrum,  but  this  is 
quite  exceptional. 

liupus — Mention  has  already  been  made  of  superficial  tuberculous 
ulceration  of  the  skin  {vide  p.  258),  but  the  special  form  known  as  lupus 
vulgaris  needs  a  short  notice  here.  The  affection  consists  in  the  develop- 
ment of  small  circular  deposits  of  inflammatoiy  material  in  the  thickness 
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of  the  true  skin.  These  deposits,  known  as  '  hipus  tubercles,  are  found 
usually  in  patches  which  tend  to  spread  by  the  formation  of  new  tubercles 
at  the  margin  of  the  patch.  At  first  isolated,  after  a  while  the  tubercles 
coalesce  and  break  down,  forming  a  larger  or  smaller  superficially  ulcerated 
patch,  which  is  usually  coated  over  with  thick  scabs  or  crusts.  In  earlier 
stages  there  is  no  obvious  ulceration,  and  a  thin  pellicle  covers  over  each 
^  tubercle.'  If  allowed  to  spread,  extensive  destruction  of  the  skin  may 
occur,  and  the  deeper  structures  are  in  certain  cases  attacked.  It  is,  how- 
ever, very  rare  for  lupus  to  penetrate  through  the  deep  fascia,  arid  it  probably 
never  attacks  bone.  The  most  extensive  destruction  is  usually  of  the  nose, 
vt'here  the  whole  of  the  lateral  and  alar  cartilages  may  be  eaten  away,  leaving 
a  short,  pinched,  and  shrunken  organ.  Almost  any  part  of  the  body  may 
be  attacked,  but  the  face  is  the  favourite  seat,  and  especially  the  tip  and  sides 
of  the  nose.  Less  often  the  disease  attacks  the  mucous  membrane  of  the 
lips,  cheeks,  and  septum  nasi,  and  we  have  seen  the  tonsil  and  soft  palate 
involved  by  extension  from  a  patch  of  lupus  at  the  angle  of  the  mouth.  We 
had  one  case  under  our  care  in  which  the  skin  of  the  shoulder,  arm, 
and  also  the  buttock  and  thighs,  was  extensively  involved.  The  disease  had 
lasted  some  years.  Chronic  in  its  course,  and  intractable  to  any  but  very 
thorough  treatment,  lupus  is  one  of  the  most  troublesome  of  the  skin  diseases 
met  with  in  tuberculous  subjects,  especially  as  great  deformity  and  disfigure- 
ment are  often  produced  by  its  ravages.  On  scraping  out  a '  lupus  tubercle ' 
a  hollow  or  pit  is  seen  in  the  thickness  of  the  dermis,  while  at  the  edge  of 
the  patch  the  superficial  part  of  the  skin  is  undermined. 

Treatment. — The  general  treatment  is  that  of  tuberculosis,  cod-liver  oil 
and  arsenic  being  of  especial  value.  Locally  nothing  is  so  effectual  as 
thorough  removal  of  the  disease  mechanically.  It  is  best  to  give  an 
anaesthetic,  and  thoroughly  scrape  away  and  dig  out  all  the  soft  tissue  with  a 
sharp  spoon.  All  the  material  that  can  be  scraped  away  should  be  removed  ; 
healthy  skin  will  not  break  down  under  the  use  of  a  Volkmann's  spoon. 
After  the  scraping  the  actual  cautery  or  solid  nitrate  of  silver,  or,  better  still, 
powdered  nitrate  of  lead,  may  be  applied,  but  the  mechanical  removal  is  the 
most  important  part  of  the  process.  There  is  free  bleeding  at  the  time,  but 
this  speedily  stops.  The  sore  should  be  dressed  with  iodoform  ointment,  and 
a  careful  watch  kept  for  the  appearance  of  fresh  tubercles,  which  should  be 
at  once  attacked  in  the  same  way.  The  repeated  application  of  powdered 
nitrate  of  lead  has  been  very  useful  in  our  hands,  both  for  lupus  and  other 
intractable  tuberculous  sores  ;  it  is  somewhat  painful,  but  very  effective. 
Injections  of  tuberculin  have  been  employed  with  some  success.  Certainly 
in  many  cases  there  is  a  temporary  improvement,  but  relapses  are  very  apt 
to  occur. 

The  use  of  rays  and  Finsen's  hght  in  the  treatment  of  lupus  in  children 
is  useful  in  cases  where  an  anaesthetic  is  undesirable  and  time  not  an  object, 
but  in  young  children  it  is  difficult  to  manage,  and  not  practicable  in  all 
situations.  For  details  of  the  use  of  these  methods  we  must  refer  to  the 
special  works  on  the  subject. 

'  Inveterate'  lupus  is  occasionally  met  with,  and  resists  all  treatment.  It 
continues  for  years  and  causes  terrible  disfigurement,  but  usually  ultimately 
the  active  process  dies  out. 


Hairy  and  Pigmented  Moles 


843 


Papilloma.— Warts  are  very  commonly  met  with  on  children's  hands, 
and  often  appear  in  crops.  They  frequently  disappear  spontaneously,  but  if 
they  are  troublesome  may  be  readily  cured  by  some  caustic  application,  or 
better  by  the  steady  use  of  salicylic  collodion. 

Hairy  and  Pigmented  Moles  occur  congenitally,  and  sometimes  cause 
great  disfigurement,  as  in  fig.  226.    If  small  they  may  be  treated  by  excision. 


If  extensive  the  growth  may  be  removed  in  sections  by  the  application  of 
the  actual  cautery  or  strong  nitric  acid,  but  it  must  be  remembered  that  any 
of  these  methods  necessarily  leave  a  scar.  Mere  overgrowth  of  hair  may 
be  removed  by  electrolysis  and  epilation. 


Fig.  226. — Hairy  mole  of  the  face  and  scalp.  A  large  part 
of  the  patch  was  removed  by  the  use  of  the  actual  cautery 
and  nitric  acid. 


CHAPTER  XL 


INJURIES,  SHOCK,  HAEMORRHAGE,  ETC. 

The  various  injuries  met  with  in  children  can  only  be  very  briefly  described 
here,  and  only  those  more  or  less  peculiar  to  childhood  will  be  mentioned. 

Injuries  to  the  Head. — In  young  children  it  is  not  uncommon  for  one 
of  the  bones  of  the  vault  of  the  skull  to  be  dinted  or  dinged  in,  and  a  well- 
marked  but  shallow  saucer-like  depression  may  be  felt.  Care  must  be  taken 
to  distinguish  this  lesion  from  cephalhsematoma  (vz^jfe  p.  23).  The  symptoms 
of  brain  injury  in  such  a  case  are  usually  those  of  concussion  and  often 
speedily  pass  off ;  recovery  usually  takes  place  without  any  bad  symptoms, 
and  the  depression  in  most  instances  gradually  becomes  obliterated  by 
pressure  from  within  and  modelling  of  the  bone. 

The  treatment  of  such  cases  is  simply  rest  and  quiet ;  no  operation  is 
called  for.  Sometimes,  however,  where  the  depression  is  more  abrupt  and 
marked  symptoms  of  compression  exist,  and  always  if  the  fracture  is  com- 
pound, the  general  lines  of  treatment  for  such  cases  in  adults  must  be 
followed.  In  young  children  the  rule,  however,  is  not  to  operate  unless  the 
fracture  is  compound  or  symptoms  arise. 

Traumatic  Cephalhydrocele  is  the  name  applied  to  a  condition  where 
there  has  been  a  simple  fracture  of  the  skull,  with  probably  in  all  cases 
laceration  of  brain  and  laying  open  of  one  or  other  lateral  ventricle.  The 
fluid  contained  in  the  ventricle  escapes  beneath  the  scalp  and  forms  a  soft, 
fluctuating,  usually  pulsating  swelling  ;  this  is  distinguished  from  ha;matoma 
in  some  cases  by  its  later  onset  and  steady  increase.  The  swelling,  how- 
ever, may  appear  immediately  ;  sometimes  it  is  not  found  for  some  months 
after  the  injury  ;  in  any  doubtful  case  aspiration  would  settle  the  point. 

Cephalhydrocele  is  most  often  met  with  in  children  under  two  years  old, 
but  may  occur  as  late  as  the  twelfth  year  ;  it  is  most  common  in  the  parietal 
region.  We  have  seen  several  of  these  cases.  There  is  often  extensive 
absorption  of  bone  after  the  injury,  so  that  a  considerable  gap  is  left  in  the 
skull.    Hydrocephalus  not  rarely  ensues. 

Treatjnent,  (Sr-T.— Tapping  appears  to  be  of  little  use,^  and  pressure  and 
quiet  are  the  only  treatment.  A  plastic  operation  has  been  proposed  to  close 
the  aperture  in  the  skull,  and  might  possibly  be  advisable  in  any  case  that 
was  clearly  getting  worse. 

1  Lucas,  Guy's  Repts.  1879  et  seq.  ;  T.  Smith,  St.  Earth.' s  Rcpts.  1884.  Erichsen, 
Southam,  Godlee,  Howard,  and  Conner  have  recorded  cases  ;  also  Gelding  Bird,  Guy's 
Repts.  1889.     Year  Book  of  Treatment,  1895,  p.  226. 
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The  mortality  is  high  :  some  40  per  cent,  of  the  patients  die  ;  in  some 
instances  temporary  recovery  takes  place  and  meningitis  develops  later. 

Occasionally  after  compound  fracture  of  the  vault  a  free  escape  of 
fluid  occurs,  as  in  one  case  of  our  own  :  there  was  a  compound  depressed 
fracture  of  the  frontal  bone,  which  required  elevation  ;  an  abundant  flow  of 
clear  fluid  took  place  from  the  wound  before  operation  ;  the  boy  recovered 
without  any  bad  symptom. 

Fracture  of  the  Base  of  the  Skull  in  children  is  a  much  less  serious 
injury  than  in  adults,  and  is  often  completely  recovered  from.  Traumatic 
meningitis  is  rare  in  children,  and  they  generally  recover  well  from  conr 
cussion  and  brain  laceration. 

Dr.  Allen  ('Lancet,'  October  24,  1885)  has  described  a  fracture  disloca- 
tion of  the  atlas  occurring  in  infants  ;  the  lesion  is  marked  by  hyper-extension 
of  the  head  and  a  liability  to  '  epileptic  fits '  on  attempts  at  extension  or 
pressure  downwards  upon  the  head.  The  injury  is  probably  inflicted  during 
parturition.    (Vide  also  Guerin,  '  Gaz.  Medic'  185 1.) 

Injuries  of  the  Chest.— The  only  fact  about  chest  injuries  that  is 
peculiar  to  childhood  is  that,  in  consequence  of  the  flexibility  of  the  chest 
wall,  visceral  lesions  without  fracture  of  the  ribs  are  not  uncommon.  When 
rupture  of  the  lung  occurs  the  laceration  is  usually  in  the  neighbourhood  of 
the  root  of  the  lung,  and  the  usual  complications— emphysema,  hasmothorax, 
and  hcemoptysis— are  often  present,  though  the  last  is  less  often  seen,  since 
young  children  rarely  expectorate,  and  the  blood  is  swallowed. 

Injuries  of  the  Abdomen  have  no  peculiar  features  ;  if  the  immediate 
shock  is  recovered  from,  subsequent  complications  are  rarely  fatal  unless 
from  some  severe  visceral  laceration. 

Fracture  of  the  pelvis  in  childhood  is  less  likely  to  be  complicated  by 
visceral  injuries  than  in  adults,  since  sub-periosteal  fractures  and  separation 
of  epiphyses  take  place  in  children.  We  have  met  with  a  case  of  fractured 
pelvis  in  which  the  urethra  was  separated  from  its  normal  position  beneath 
the  pubic  arch  and  displaced  backwards  towards  the  anus,  the  injury 
occurring  in  a  little  girl. 

Rupture  of  the  membranous  or  spongy  urethra  is  not  uncommonly  met 
with  in  boys  as  a  result  of  falling  astride  some  projecting  edge,  e.g.  the  top 
of  palings  or  of  a  gate,  or  the  bough  of  a  tree.  The  symptoms  are  pain  and 
swelling  in  the  perinaeum,  escape  of  blood  from  the  urethra,  inability  to  pass 
urine,  and  distension  of  the  bladder  unless  it  has  been  recently  emptied. 
A  gentle  attempt  should  at  once  be  made  to  pass  a  catheter  ;  if  this  succeeds, 
the  instrument  should  be  tied  in  for  two  days,  and  then  changed  every  other 
day  ;  after  a  week  or  ten  days  it  is  sufficient  to  pass  a  full-sized  catheter 
daily.  This  is  the  common  treatment,  but  a  traumatic  stricture  usually 
results,  requiring  the  passage  of  instruments  frequently  throughout  life. 
Extravasation  of  urine  often  occurs  either  immediately  or  within  a  day  or  two 
of  the  accident,  and  necessitates  free  incisions  into  all  the  infiltrated  parts. 
To  avoid  these  misfortunes  the  best  plan  is,  immediately  after  the  accident, 
to  cut  down  upon  and  suture  together  the  ends  of  the  torn  urethra. 

Injuries  of  the  lilmbs.— The  peculiarities  of  injuries  to  the  limb  bones 
in  children  depend  mainly  upon  two  facts,  i.  The  bones  of  children  are 
soft,  contain  relatively  little  earthy  matter,  and  are  therefore  less  brittle 
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than  those  of  adults.  2.  The  epiphyses  are  yet  ununited,  and  the  periosteum 
IS  thicker,  more  easily  detached,  and  more  freely  supplied  with  blood  than 
in  older  people. 

Creenstick  and  Sub-perlosteal  Fractures.  -A  greenstick  fracture  is 
one  where  more  or  less  of  the  thickness  of  a  bone  has  bent  and  yielded 
instead  of  snapping  across;  there  is  probably  really  always  a  fracture. 
Simple  bending  of  bone  without  fracture  is  of  doubtful  occurrence,  in  health 
at  least,  though  it  may  occur  in  rickets  and  osteomalacia.  Many  fractures 
in  children  are  sub-periosteal,  and  to  this  fact  and  to  the  incompleteness  of 
the  fracture  is  due  the  absence  of  marked  symptoms  in  many  cases,  so  that 
fractures  are  not  rarely  overlooked  ;  indeed,  deformity,  obvious  mobility, 
and  crepitus  may  all  be  absent,  and  it  is  common  enough  to  see  a  fractured 
clavicle  of  a  week's  or  a  fortnight's  standing,  or  even  longer,  in  which  the  first 
sign  that  attracted  the  parent's  attention  was  the  '  lump  in  the  neck  '  con- 
sisting of  callus  round  the  fractured  ends.  Hence,  after  any  severe 'injury, 
each  part  and  limb  should  be  systematically  searched,  especially  in  very 
young  children,  for  all  probable  injuries.  The  treatment  of  greenstick  frac- 
tures is  the  same  as  for  ordinary  fractures,  any  displacement  being  at  once 
forcibly  reduced. 

ITnunited  Fractures. — Fractures  in  children  usually  unite  well,  and  even 
in  rickety  patients  non-union  is  rare.  We  have  already  mentioned  cases  of 
non-union  in  fracture  after  necrosis  of  the  tibia  and  humerus.  Occasionally 
one  or  more  of  the  long  bones  is  fractured  at  or  shortly  after  birth,  or  even 
in  utero,  and  in  these  cases  non-union  is  not  very  rarely  met  with.  It  is  a 
curious  fact  that  such  fractures  have,  almost  universally  resisted  all  attempts 
to  procure  union  when  once  the  ends  of  the  bones  have  become  atrophied 
and  a  false  joint  has  formed.  Sir  James  Paget  has  pointed  out  this  pecu- 
liarity.^ In  one  of  our  patients  we  tried  many  methods  before  obtaining 
union,  as  will  be  seen  below. 

Case. — John  H.,  at  6  weeks  old,  was  found  to  have  a  fracture  of  the  leg,  but  it  was 
not  known  how  long  it  had  existed.    The  mother  had  a  fall  two  months  before  he  was 
born.    On  admission  there  was  an  old  ununited  fracture  of  both  bones  of  the  right  leg 
x\  inch  above  the  ankle  ;  the  limb  was  loose  and  almost  flail-hke.    In  May  1889  the  ends 
of  the  bones  were  resected,  and  the  tibia  wired  ;  no  union  followed.    He  was  re-admitted 
in  July  and  plaster  of  Paris  re-applied.    In  October  the  ends,  which  were  much  atrophied, 
were  again  resected,  and  ten  pieces  of  bone,  taken  from  the  femur  of  a  freshl}'  killed  young 
rabbit,  were  grafted  in.    The  wound  healed  by  primary  union,  and  the  limb  was  put  up 
in  plaster.    No  union  nor  even  any  formation  of  callus  followed.     In  January  1890  the 
operation  was  repeated  ;  eight  grafts  being  inserted,  the  wound  was  closed  and  the  limb 
put  up  in  plaster.    Three  pieces  of  the  rabbit's  bone  were  removed  in  April  and  May,  and 
the  wound  healed.    In  June  the  wound  was  re-opened,  and  a  long  piece  of  rabbit's  femur 
wedged  in  between  the  ends.    The  wound  healed  at  once,  and  a  good  deal  of  thickening, 
but  no  real  union,  followed.    In  April  1891  the  wound  was  re-opened  and  the  large  piece 
of  rabbit's  bone  found  bare  and  encysted  in  a  cavity  containing  cle.ir  yellow  fluid  ;  smaller 
pieces  were  found  embedded  in  fibrous  tissue  ;  there  was  no  sign  of  any  septic  condition. 
The  rabbit's  bone  was  removed  and  the  ends  of  the  tibia  freshened  ;  an  inch  of  the  fibula 
of  the  same  leg  was  then  taken  from  just  below  its  head  and  fitted  in  between  the  ends  of 
the  tibia.    No  union  followed,  and  in  September  1891  the  ends  were  again  resected,  and 
stout  steel  pins  driven  crosswise  through  the  fragments,  which,  by  reason  of  the  shortening 
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of  the  fibula,  could  be  brought  well  into  apposition.  Round  the  ends  of  the  pins  silver 
wire  was  wrapped  as  in  a  hare-lip  suture  ;  the  wound  was  closed  and  the  limb  fixed  in 
plaster.  In  December  1891  the  plaster  was  removed,  and  the  bones  were  found  united  ; 
one  of  the  pins  was  removed  and  the  limb  fixed  in  plaster  of  Paris.  The  union  was  firm 
when  the  leg  was  examined  in  August  1892,  and  the  wound  was  quite  sound,  but  the  limb 
was  still  weak,  and  no  restoration  of  the  fibula  had  taken  place.  Ten  years  later  he  came 
to  have  the  leg  amputated,  as  it  was  still  so  weak  and  short  as  to  be  useless.  D'Arcy 
Power  has  collected  a  series  of  72  cases  ;  in  45  of  these,  attempts  to  obtain  union  failed. 
('Med.  Chir.  Trans."  vol.  Ixxv.) 

Separation  of  Epiphyses.— For  a  full  account  of  epiphyseal  injuries 
we  must  refer  the  reader  to  Mr.  Poland's  standard  work.  A  valuable 
account  of  fractures  of  the  upper  extremity  by  Mr.  Piatt  has  been  published. 
Papers  also  by  J.  Hutchinson,  jun.,  and  his  annotations  in  Helferich's 
work  may  be  consulted.  The  discovery  and  development  of  radiography 
has  of  course  enabled  great  additions  to  be  made  to  our  knowledge  of  these 
injuries.  A  pure  epiphyseal  separation  is  met  with  commonly  in  certain 
bones,  as  in  the  case  of  the  lower  end  of  the  radius  (Plates  X.  and  XL),  the 
upper  end  of  the  humerus,  and  the  lower  end  of  the  femur  (J.  Hutchinson, 
jun.).  In  many  cases,  however,  and  sometimes  in  those  mentioned,  the 
injury  is  a  combination  of  fracture  and  diastasis  (see  Plates  VI.  and  XII.)  ; 
that  is,  the  line  of  separation  runs  partly  through  cartilage  and  partly 
through  bone.  The  periosteum  in  many  of  these  cases  remains  untorn,  and, 
as  Mr.  Hutchinson  has  shown,  it  is  in  many  instances  extensively  stripped  up 
from  the  diaphysis,  and  necrosis  may  follow.  Hence  the  symptoms  of  epi- 
physeal separation  or  diastasis  vary  considerably  ;  thus  there  may  be  little 
or  no  displacement,  crepitus  may  be  absent,  or  very  indistinct  ;  and  undue 
mobility  may  only  be  recognisable  on  very  careful  manipulation.  We  have 
seen  many  cases  in  which  there  has  been  a  history  of  previous  injury^ 
supposed  to  be  a  strain,  in  which  the  amount  of  thickening  found  at  the 
time  of  examination  makes  it  almost  certain  that  a  more  or  less  complete 
separation  of  an  epiphysis  had  occurred.  This  is  especially  common  about 
the  lower  end  of  the  humerus,  and  our  experience  fully  bears  out  Mr, 
Hutchinson's  statement  that  these  accidents  are  exceedingly  common,  and 
in  any  doubtful  case  of  injury  about  the  elbow  they  should  always  be 
suspected.  Curiously,  Hamilton  ('  Fractures  and  Dislocations ')  says  he  has 
never  met  with  a  case.  It  is,  however,  possible  that  in  some  instances  the 
violence  may  strip  up  muscles  and  the  thick  loose  periosteum  without  any 
fracture  or  diastasis,  and  this  injury  of  the  periosteum  may  be  the  cause  of 
the  subsequent  thickening. 

In  well-marked  cases  there  are  deformity,  undue  mobility,  loss  of  power^ 
and  sometimes  indistinct  or  so-called  'false'  or  'dummy'  crepitus  ;  the  outlines 
of  the  fragments  are  more  rounded  than  in  ordinary  fracture,  and  the  line  of 
separation  coincides  with  that  of  an  epiphysis.  It  must  be  remembered  that 
an  epiphyseal  junction  is  not  a  flat,  plane  surface,  but  there  is  in  many  of  the 
bones  a  cup-shaped  hollow  in  the  epiphysis  which  receives  the  rounded  con- 
vex end  of  the  shaft.  It  is  often  difficult  to  reduce  and  keep  in  place  the 
fragments,  and  a  certain  amount  of  deformity  is  often  persistent,  though  this 
diminishes  by  a  gradual  process  of  modelling  as  time  goes  on.  Arrest  of 
growth  occurs  in  some  cases,  not  in  others  ;  probably  this  depends  upon  the 
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accuracy  with  which  the  lesion  has  followed  the  epiphysial  line,  and  the 
amount  of  destruction  of  the  growing  bone  or  of  premature  synostosis  that 
results.  Occasionally  acute  necrosis  of  a  separated  epiphysis  occurs,  or  at 
least  acute  suppuration  around  it,  and  this  is  said  to  be  disproportionately 
frequent  in  cases  of  separation  of  the  epiphysis  of  the  great  trochanter  and 
the  lower  end  of  the  femur.  (J.  Hutchinson,  jun.)  These  injuries  are  most 
common  about  the  two  ends  of  the  humerus,  the  lower  end  of  the  radius,  and 
the  lower  end  of  the  femur.    It  is  sometimes  said  that  separation  of  the  lower 

end  of  the  femur  is  the  most 


frequent  accident,  but  m  our 
experience  it  is  not  nearly  so 
common  as  the  diastasis  of  the 
humerus.  We  have  once  met 
with  diastasis  of  the  upper 
femoral  epiphysis  {vide  '  Hip 
Disease  in  Childhood,'  by  one 
of  the  present  writers;  and 
once  with  a  case  ^  which  possibly 
(Plate  XIV.)  may  have  been  an 
instance  of  diastasis  and  frac- 
ture combined.  Poland  has 
collected  a  number  of  instances. 
Robinson  quotes  Whitman's 
view  that  in  children  fracture 
of  the  neck  of  the  femur  is 
likely  to  occur,  and  in  ado- 
lescents separation  of  the  epi- 
physis. Robinson  has  operated 
and  found  it  necessary  to  remove 
the  epiphysis.  The  separation 
is  apparently  sometimes  due  to 
a  slight  injury  in  a  previously 
weakened  bone.  Occasionally 
diastases  are  met  with  at  the 
upper  end  of  the  tibia.'-  Tubby  ^ 
has  collected  cases  of  separation 
of  the  clavicular  epiphysis.  The 
diagnosis  depends  upon  the  age 
of  the  patient,  the  fact  that  the  projecting  edge  of  the  bone  is  sharp  and 
unlike  the  natural  inner  end  of  the  clavicle,  as  it  would  be  in  the  case  of 
a  dislocation,  and  also  that  a.  lamella  of  bone  can  be  felt  between  the 

1  See  alsoStimson  on  Fractures,  and  Hutchinson,  Arch,  of  Surgery,  April  1892.  and 
Tubby.  Annals  of  Stcrgeiy,  1894,  vol.  xix.  ;  also  R.  Whitman,  Annals  of  Surgery,  Nov. 
1902  and  H.  B.  Robinson,  Brit.  Med.  Jour.  Oct.  10,  1903. 

2  Separation  of  the  upper  epiphysis  of  the  tibia  has  been  caused  by  the  bad  pracUce 
of  applying  extension  for  hip  disease  below  the  knee  instead  of  above  it. 

■i  Guy's  Reports,  1^^^.  .   ,      ,  ,  ...  . 

Note.-Yox  an  account  of  separation  of  epiphyses  due  to  congenital  syphilis  (syphililic 
telostitis)  vide  chapters  on  Congenital  Syphu.is  and  on  Bone  Diseases.  Similar 
multiple  separations  may  be  the  result  of  so-called  '  scutvy  rickets.' 


Fig.  227.  — Separation  of  the  Upper  Epiphysis  of  the 
Right  Humerus. 
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Sternal  notch  and  the  end  of  the  shaft.  It  must  be  remembered  that  the 
epiphysis  is  only  an  extremely  thin  plate.  We  have  met  with  an  instance 
of  this  injury. 

According  to  Tubby,  separation  of  the  coracoid  epiphysis  is  of  extreme 
rarity,  and  no  case  of  separation  of  the  acromial  epiphysis  appears  to  be 
authentic. 

Diastasis  of  the  upper  end  of  the  humerus  is  not  rarely  met  with.  It 

results  from  injuries  such  as  blows  or  falls  upon  the  arm,  which,  in  the 

adult,   would    probably  cause 

either  fracture  of  the  shaft  or 

dislocation  of  the  shoulder.  It 

appears  to  be  not  uncommonly 

the  result  of  injury  at  birth. 

The  appearance  of  the  shoulder 

is  characteristic,  though  much 

like  that  of  fracture  of  the  sur- 
gical neck  of  the  bone.  There 

is    no   depression    below  the 

acromion,  but  some  flattening 

a  little  lower  down,   with  a 

marked  prominence  on  the  an- 
terior and  inner  aspect  of  the 

arm,  a  short  distance  below  the 

coracoid  process.  This  promi- 
nence is  the  upper  end  of  the 

shaft  of  the  humerus  displaced 

forwards  and    inwards  ;  the 

edges  of  the  projecting  bone 

are   more  rounded,   and  less 

sharp  and  irregular  than  in  the 

case  of  fractured  surgical  neck, 
and  on    reduction,   which  is 

usually,  though  with  difficulty, 
managed, '  dummy  '  crepitus  in- 
stead of  that  of  a  true  fracture 
is  felt.  It  is  difficult  to  keep 
the  fragments  in  position,  but, 
as  the  surfaces  are  broad,  there 
is  very  rarely  or  never  any 
actual  overlapping.  Since  the 
upper  epiphysis  of  the  humerus  includes  the  tuberosities,  there  is  abundant 
blood  supply  to  the  upper  fragment,  and  union  usually  takes  place  speedily. 
The  treatment  consists  in  applying  a  long  inside  angular  splint,  well  padded 
at  the  top  and  fitting  high  up  into  the  axilla.  The  fragments  are  brought 
mto  position,  and  a  felt  or  gutta-percha  shoulder-cap  is  then  moulded  on. 
Gentle  active  movement  should  be  begun  in  ten  days.  The  deformity  is 
rarely  entirely  reduced,  but  good  union  and  a  useful  though  possibly  some- 
what shortened  hmb  results.  If  the  displacement  is  considerable  and  can- 
not be  reduced,  operation  is  justifiable  to  correct  it.    The  injury  may  be 


Unites  with\ 
Shaft  at  U' 


Fig.  228.— Plan  of  the  Development  of  the  Humerus. 
By  Seven  Centres.    From  Gray's  '  Anatomy.' 
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compound  or  complicated  with  rupture  of  the  axillary  artery.  We  have  wired 
one  case  of  compound  separation  with  a  good  result.  Instances  of  non-union 
have  been  met  with,  and  shortening  to  the  extent  of  five  inches  ten  years 
after  the  injury. 

Partial  separation  of  the  lower  epiphysis  of  the  humerus,  with  or  without  an 
associated  fracture,  is  probably  the  commonest  lesion  of  the  kind  met  with  in 
children.  It  is  common  to  have  children  brought  wjth  an  injury  of  some  days' 
duration,  and  a  statement  that  the  limb  has  been  strained  or  the  joint  put  out. 
On  examination  there  is  pain  and  restricted  movement  about  the  elbow  joint, 


Fig.  229.— Separation  of  Epiphysis  of  Humerus,  showing  adduction 
of  the  forearm  with  loss  of  the  '  carrying  angle.' 


Fig.  230. — Arrest  of  Growth 
of  the  Radius  from  separa- 
tion of  the  lower  epiphysis 
many  years  before. 


but  the  olecranon,  the  head  of  the  radius,  and  the  internal  condyle  occupy  then- 
normal  relations  to  one  another.  On  grasping  the  lower  end  of  the  humerus 
between  the  finger  and  thumb,  marked  thickening  as  compared  with  the  other 
side  is  felt  usually  just  about  the  internal  condyle.  In  such  cases,  if  occurnng 
in  children  under  the  age  of  6  or  7,  a  mere  loosening  without  displacement 
of  the  whole  lower  epiphysis  may  have  occurred,  or  more  probably  the  mjury 
shown  in  Plate  VI.  without  the  displacement,  and  this  is  very  likely  the  most 
common  accident,  though  we  have  as  yet  no  sufficient  proof  that  it  is  so. 
Sometimes  the  whole  lower  epiphysis  is  separated  and  displaced  backwards 
(Plate  VII.);  more  often  the  capitellum  and  outer  condyle  are  detached 


PLATE  VI. 


Beatrice  D.,  aet.  2i  years.  Separation  of  the  whole  lower 
epiphysis  of  the  humerus,  with  inward  displacement, 
and  a  vertical  spilt  in  the  shaft.  The  diaphysis  projects 
outwards.    Loss  of  'carrying  angle.' 


ool  of  medicine 
University  of  Leeds. 


PLATE  VII. 


Separation  of  the  lower  epiphysis  (?  fracture)  of  the  humerus, 
with  backward  displacement. 


10 


Separation  of  lower  epiphysis  of  humerus,  with  T  fracture.  Subluxation 
of  radius  forwards.     Injury  four  years  ago.     Good   mobility.  Boy 


set,  11  years. 


PLATE  IX. 


Separation  of  the  capitellar  epiphysis  in  a  girl  set.  7  years.  There 
was  mobility  through  about  70°,  and  good  power  of  pronation 
and  supination.    A  points  to  loose  fragment. 


PLATE  X. 


Separation  of  the  lower  epiphysis  of  the  radius  in  a  boy  aet.  10  years. 


PLATE  XI. 


Separation  of  radial  epiphysis,  with  arrest  of  growth  two 
years  later.  Boy  aet.  12  years.  A  centre  of  ossification 
for  the  styloid  process  of  the  ulna  exists. 
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(Plate  IX.)  and  the  inner  side  of  the  bone  fractured  (Plate  VI.).  Such  cases, 
if  seen  at  once,  should  be  treated,  after  reduction  of  any  obvious  deformity. 


Fig.  231.— Comminuted  T-fracture  of  Lower  End  of  the  Humerus.    Replacement  was  possible 

in  full  flexion. 

by  gutta-percha  or  Gooch's  splint,  on  one  side,  and  on  the  other  an  angular 
splint,  reaching  from  the  shoulder  to  the  end  of  the  fingers,  or  a  posterior 
angular  splint  may  be  used.    Treatment  of  these  injuries  of  the  lower  end 


Fig.  232.-.Separation  of  the  Lower  Epiphysis  of  the  Radius.    (Photograph  by  Frank  Ashe,  M.B.) 

of  the  humerus  by  keeping  the  arm  extended  has  been  recommended  as 
tendmg  to  dimmish  the  displacement  due  to  contraction  of  the  triceps  and 
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the  tendency  to  tilting  of  the  fragments,  but  this  method  of  treatment  has 
not  become  the  accepted  one.  H.  O.  Thomas,  R.  Jones,  and  other-, 
recommend  treatment  by  supination  and  extension,  followed  by  acute  flexion 
of  the  elbow,^  and  in  cases  where  a  radiogram  shows  a  backward  displace- 
ment which  cannot  be  otherwise  reduced  the  arm  should  certainly  be  put  up 
m  full  flexion.  (  VzWe  fig.  23 1,  in  which  full  flexion  was  the  only  position  which 
kept  the  fragments  replaced.)  In  cases  of  difi'iculty  the  various  positions 
should  be  tried  till  it  is  found  which  procures  the  best  replacement.  The 
plan  of  simply  bandaging  the  arm  with  the  hand  on  the  opposite  shoulder  is 
sometimes  efficient.  At  the  end  of  a  week  the  splints  should  be  removed, 
gentle  active  movement  encouraged,  and  the  splints  re-adjusted.  A  week 
later  all  splints  should  be  left  off  and  the  arm  worn  in  a  sling,  but  taken  out 
night  and  morning  for  gentle  exercise  and  massage.  Violent  passive  move- 
ment to  keep  up  flexibility  is  mischievous  and  delays  the  cure,  since  the 
irritation  increases  the  amount  of  callus  thrown  out.  If  no  passive  or  forcible 
movement  is  allowed,  but  just  gentle  voluntary  exercise,  absorption  of  all 
thickening  gradually  takes  place,  and,  provided  the  displacement  has  been 
fairly  corrected,  almost  perfect  mobility  will  return  in  the  course  of  a  few 
months.  The  great  point  in  treatment  is  to  reduce  the  deformity  and  avoid 
forcible  movement,  but  to  encourage  gentle  active  movements  after  about  the 
end  of  the  first  week.  The  ultimate  prognosis  is  good  as  regards  mobility, 
though  uncertain  as  to  arrest  of  growth.  It  occasionally  happens  that  after 
separation  of  the  whole  lower  humeral  epiphysis  union  takes  place  with  the 
lower  segment  of  the  limb  adducted,  i.e.  there  is  loss  of  the  'carrying 
angle,'  and  an  unsightly  and  somewhat  awkward  limb  (vide  fig.  229  and 
Plate  VI.).  Loss  of  the  'carrying  angle'  or  cubitus  varus  may  arise  in 
injuries  of  the  elbow  from  displacement  of  one  or  other  side  of  the  lower  end 
of  the  humerus  or  from  abnormal  growth  after  injury.  It  is  very  unsightly, 
but  does  not  very  seriously  interfere  with  the  use  of  the  arm  in  most  cases. 
In  one  case  we  twice  osteotomised  the  humerus  to  remedy  the  deformity, 
which,  however,  recurred.  Even  if  the  limb  is  in  the  natural  position  after  the 
accident,  it  may  become  deformed  in  the  course  of  subsequent  growth  (Piatt). 
Separation  of  the  epicondylar  epiphysis  is  fairly  common  in  patients  from 
10  to  16  years  old,  and  the  displacement  is  usually  downwards. 

Separation  of  the  lower  epiphysis  of  the  radius  with  fracture  of  the  ulna 
is  said  to  differ  from  CoUes's  fracture  in  that  the  palmar  projection  is  more 
obvious,  the  hand  is  not  held  so  oblicjuely,  i.e.  there  is  not  so  much  radial 
adduction,  and  the  dorsal  groove  is  horizontal  instead  of  oblique.  There  is 
more  resemblance  to  dislocation  of  the  carpus  backwards  ;  but  this  is  an 
exceedingly  rare  injury,  and  in  it  the  styloid  processes  do  not  maintain  their 
normal  relations  to  the  carpus  as  they  do  in  fracture,  while  the  age  of  the 
patient  and  the  sensation  of  crepitus,  together  with  the  ease  of  reduction,  but 
ready  renewal  of  deformity,  will  point  to  diastasis'^  (figs-  230  and  234,  and 
Plate  X.).  If  the  ulna  is  not  fractured  the  resemblance  to  Colles's  fracture  is 
very  close,  and  the  treatment  is  the  same.  For  cases  illustrating  these  injuries 
in  the  upper  extremities  we  must  refer  to  Mr.  Tubby's  paper  and  Mr.  Poland's 

1  Brit.  Med.  Jour.  January  23,  1892,  and  November  3,  1894;  also  Helferich. 
-  Vide  R.  W.  Smith  on  Fractures  and  Dislocaiions. 


Fig.  233.— Separation  of  lower  epiphysis  of  ulna. 
Girl  of  about  11  years. 


f 
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234.— Separation  of  lower  epiphysis  of  radius,  with  probably  so 
loosening  of  ulnar  epiphysis. 
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work.  Arrest  of  growth  may  follow  (fig.  230,  and  Plate  XI.).  Very  rarely 
the  upper  epiphysis  of  the  radius  is  detached. 

We  have  once  met  with  epiphysial  separation  at  the  symphysis  pubis 
associated  with  rupture  of  the  urethra. 

In  separation  of  the  lower  epiphysis  of  the  femur  the  lower  fragment  is 
usually  displaced  forwards,  and  the  backward  pressure  of  the  diaphysis  upon 
the  vessels  may  cause  gangrene,  as  in  cases  of  Wheelhouse's  and  McGill's 
of  Leeds. ^  We  have  seen  cases  of  compound  separation  of  the  lower 
epiphysis  with  similar  displacement.  The  displacement  should  be  rectified 
under  chloroform,  and  the  limb  put  upon  a  Macintyre's  splint  or  an  inclined 
plane.  Reduction  is  more  easily  effected  by  flexion  of  the  limb  at  the  knee 
and  hip  joints  (Hutchinson).  If  necessar)«,  the  part  should  be  exposed  by 
operation  and  the  deformity  reduced.  In  many 
cases  the  onset  of  gangrene  appears  to  have  neces- 
sitated amputation.-  The  displacement  is  occa- 
sionally lateral,  and  may  be  backward. 

In  separation  of  the  upper  epiphysis  of  the 
tibia,  which  is  rare,  the  epiphysis  is  usually  dis- 
placed forwards,  though  it  may  be  laterally.  We 
have  seen  a  case  of  separation  of  the  lower  epi- 
physis of  the  tibia  in  a  boy  of  about  10  years  who 
was  under  the  care  of  our  colleague  Mr.  Hardie. 
The  case  was  complicated  by  the  presence  of  a 
vertical  fracture  running  upwards  from  the  epi- 
physial line.  The  foot  and  lower  fragment  were 
displaced  outwards,  and  the  deformity  could  not 
be  reduced  until  some  weeks  after  the  accident, 
when  the  ends  of  the  bone  were  exposed  by 
operation  and  with  some  difficulty  replaced.  We 
have  also  met  with  an  instance  of  compound 
separation  of  the  lower  epiphysis  of  the  fibula. 
The  lower  fragment  became  necrosed  and  was 
removed.  Loosening  or  separation  of  the  anterior 
tubercle  of  the  tibia,  which  is  iJeveloped  from 
the  upper  tibial  epiphysis  with  or  without  a  separate 
additional  centre  of  ossification,  is  sometimes  met 
with.  It  has  been  recently  specially  described  by  Mr.  Makins.  W^  think, 
however,  that  some  of  the  cases  in  which  this  lesion  is  thought  to  have 
occurred  are  really  rather  inflammation  as  a  result  of  strain.    It  is  not  rare. 

The  diagnosis  of  epiphysial  separations  need  not  be  further' described 
here  :  the  locality,  age  of  the  patient,  and  the  symptoms  mentioned  usually 
make  the  case  clear,  and  any  injury  of  doubtful  character  in  the  neio-hbour- 
hood  of  a  jomt  should  be  treated  as  if  a  diastasis  had  occurred  After  a  few 
days  the  subsidence  of  the  general  swelling  and  the  presence  or  absence  of 
callus  w,ll  clear  up  the  doubt,  even  if  a  careful  examination  under  chloroform 
fails  to  reveal  the  exact  nature  of  the  injury. 

^  Brit.  Med.  Jour.  May  24,  1884. 

189I  ^0?°  ix""^'""'  of  Surgery,  1893.  vol.  xviii.  ;  Tubby.  Annals  of  Surgery, 


Fig.     23  s.  — : 


of 


_  _  Separation 
Lower  Epiphysis  of '  Left 
Femur.  The  epiphysis  is  dis- 
placed forwards,  and  the 
knee  is  flexed. 
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For  further  details,  with  records  of  cases,  we  must  refer  to  Mr.  Tubby^ 
interesting  papers,  to  Mr.  J.  Hutchinson's,  jun..  Lectures,  pubhshed  in  the 
'British  Medical  Journal,'  1893-94,  and  above  all  to  Mr.  Poland's  book, 
which  gives  a  complete  account  of  the  whole  subject. 

The  treatment  of  these  cases  is  simply  that  of  a  fracture  in  the  same 
position,  though  lighter  appliances  may  of  course  be  used  in  the  case  of 
children  than  of  adults  ;  thus  poroplastic  felt,  Gooch's  splint.  Hide's  felt, 
gutta-percha  or  light  wooden  splints  may  be  employed.  Most  careful 
padding  is  necessary  jn  all  cases  to  protect  the  tender  skin  ;  absorbent  wool 
will  be  found  the  best  material  for  this  purpose. 

In  separation  of  the  lower  epiphysis  of  the  femur,  as  already  stated,  the 
limb  should  be  put  up  in  the  fle)#ed  position,  since  the  gastrocnemius,  whether 
attached  to  the  upper  or  lower  fragment,  tends  to  tilt  the  ends  of  the  bone. 

Stimson  mentions  that  Volkmann  has  three  times  separated  the  lower 
epiphysis  of  the  femur  in  manipulations  required  in  cases  of  hip  disease  ;  we 
once  met  with  the  same  mishap  in  a  case  of  acute  suppurative  arthritis  in  an 
infant.  The  ease  with  which  diastasis  occurred  was  probably  due  to  inflam- 
matory or  atrophic  softening  of  the  epiphysial  line.  The  child  recovered 
without  arrest  of  growth. 

In  all  cases  a  guarded  opinion  should  be  given  as  to  the  future  mobility 
of  the  adjacent  joint,  and  movement  should  be  begun  early — in  the  case  of 
the  elbow  not  later  than  the  end  of  the  first  week,  the  splints  being  re-applied 
afterwards,  and  movement  employed  daily  after  the  first  fortnight ;  a  week 
longer  may  be  given  for  other  joints.  No  forcible  passive  movement  should 
be  employed  ;  if  the  fragments  have  been  replaced  it  is  unnecessary  and 
even  harmful ;  if  they  are  still  out  of  position,  forcible  movement  is  useless  ; 
and  if,  after  time  has  been  given  for  absorption  and  modelling  down  of  the 
parts,  the  limb  is  still  seriously  crippled,  it  is  probably  better  either  to 
resect  the  joint  or  to  cut  down  upon  and  chisel  away  any  projecting 
fragments  of  bone.  Hence,  if  it  is  found  that  the  thickening  does  not 
subside  it  is  well  to  cease  movement  and  allow  the  parts  to  settle 
down,  and  mobility  will  probably  return  without  any  special  effort.  As 
we  have  already  said  in  the  chapter  on  Diseases  of  Joints,  we  are  con- 
vinced that  it  is  quite  wrong  to  go  on  practising  and  recommending 
passive  movement  after  fractures  ;  the  procedure  is  very  painful,  often,  if 
continued  for  any  considerable  time,  quite  demoralises  a  child  from  fear 
and  suffering,  and  is  utterly  unscientific  in  that  it  is,  if  any  force  is  used, 
sure  to  tear  young  tissue  of  union  in  the  soft  parts,  and  so  increase  the 
amount  of  scar  material  and  lead  to  denser  adhesions.  Active  movement 
has  none  of  these  disadvantages.  We  are  not,  of  course,  alluding  to  a  single 
operation  for  breaking  down  old  adhesions  under  an  anaesthetic,  but 
to  the  daily  passive  movements  and  manipulations  which  are  still  written 
of  Separated  epiphyses  unite  with  great  rapidity,  much  more  so  than 
fractures. 

Occasionally,  however,  non-union  is  met  with.  We  have  had  such 
a  case  in  the  capitellar  epiphysis  of  the  humerus.  Even  if  there  is 
considerable  thickening  and  distortion  for  some  weeks  after  the  injury, 
and  perhaps  considerable  loss  of  power  and  mobility,  so  much  modellini; 
of  the  parts  takes  place  that  ultimately  the  result  is  usually  good. 
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Fracture  above  epiphysial  line  of  lower  end  of  humerus. 
Loss  of  'carrying  angle.'  Boy  aet.  6  years.  Injury 
four  months  ago^ 
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In  cases  of  compound  separation  of  an  epiphysis  it  may  be  necessary  tt) 
resect  part  of  the  shaft  of  the  long  bone  in  order  to  reduce  the  displacement. 
Even  in  such  cases  the  amount  of  ultimate  shortening  may  be  very  little, 
though  it  is  quite  uncertain  how  much  it  will  be. 

Implication  of  the  musculo-spiral  nerve  in  the  callus  of  a  separated 
lower  epiphysis  of  the  humerus  is  not  uncommon,  and  there  may  be  paralysis 
of  the  nerve  for  a  time  ;  usually,  however,  this  disappears,  and  no  hasty 
operation  for  the  release  of  the  nerve  is  called  for. 

The  following  table  of  the  dates  of  ossification  and  union  of  the  epiphyses 
of  the  principal  long  bones  is  inserted  from  Quain's  'Anatomy' : 

Humerus. 

Nucleus  of  head  appears  in  second  year. 
„        capitellum  appears  in  third  year. 
„        internal  condyle  appears  in  fifth  year. 
„        trochlea  appears  in  the  eleventh  to  twelfth  year. 
„        external  condyle  appears  in  thirteenth  to  fourteenth 
year. 

The  lower  epiphyses  unite  with  shaft  in  sixteenth  to  eighteenth 
year. 

The  upper  epiphysis  unites  with  shaft  in  twentieth  year.^ 

Radius. 

Nucleus  of  lower  extremity  appears  at  end  of  second  year. 

„        head  appears  in  fifth  year. 
Upper  epiphysis  and  shaft  join  in  seventeenth  to  eighteenth  year. 
Lower  epiphysis  and  shaft  join  in  twentieth  year. 

Femur. 

Nucleus  of  lower  end  appears  at  ninth  month. 

„        head  appears  at  end  of  first  year. 
Head  joins  shaft  at  eighteenth  or  nineteenth  year. 
Lower  epiphysis  joins  shaft  after  twentieth  year. 

Tibia. 

Upper  epiphysis  appears  about  time  of  birth. 

Lower  epiphysis  appears  in  second  year. 

Lower  epiphysis  joins  shaft  in  eighteenth  to  nineteenth  year. 

Upper  epiphysis  joins  shaft  in  twenty-first  or  twenty-second  year. 

Fractures. — Simple  complete  fractures  of  the  long  bones  may  be  met  with 
at  any  age,  and  even  occur  sometimes  in  utcro  ;  indeed,  compound  fractures 
may  occur  before  birth.  Intra-uterine  fractures  may  be  the  result  of  falls  or 
of  blows  upon  the  mother's  abdomen,  or  of  muscular  contraction.  Almost 
any  number  of  fractures  may  thus  occur  ;  200  were  found  in  one  instance 
and  1 13  in  another.  Such  fractures  may  be  found  united  at  birth  ;  they  are 
not  very  rarely  produced  during  labour  by  instruments  or  traction  upon  a 
limb.    For  '  Fragilitas  ossium '  vide  chapter  on  Diseases  of  Bone. 

1  Stimson  says  sometimes  as  late  as  the  twenty-hfth  year. 
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Fractures  of  the  clavicle  in  quite  young  children  are  best  treated  by  a 
flannel  bandage  to  fix  the  arm  to  the  side  with  the  hand  on  the  opposite 
shoulder,  and  a  soft  pad  of  absorbent  wool  in  the  axilla.  The  child's  arm  is 
of  course,  kept  inside  its  clothes,  and  not  put  through  a  sleeve;  as  Mr  Owen 
suggests,  a  jersey  may  be  usefully  worn  over  the  bandage  to  keep  the  limb 
quiet.  In  this,  as  in  all  fractures,  it  is  an  excellent  plan  to  keep  the  skin 
well  powdered  with  boric  acid  or  sanitary  rose  powder,  so  as  to  prevent 
irritation  of  the  skin. 

Fractures  of  the  arm  are  treated  in  the  ordinary  way  ;  the  splints  should 
always  be  carried  well  up  to  the  ends  of  the  fingers  to  prevent  disturbance 
of  the  fragments  by  the  restless  movements  of  children.  We  are  well  aware 
that  this  IS  not  usually  recommended,  but  we  believe  it  to  be  the  proper,  as 
It  certainly  is  the  anatomically  correct  plan.  Fractures  of  the  pelvis  'are 
treated  by  bandaging  the  legs  together  firmly  with  a  broad  flannel  bandage 
which  is  carried  upwards  to  above  the  crests  of  the  ilia,  the  child  being  of 
course,  kept  in  bed.  ' 

In  fractures  of  the  femur  in  babies  under  a  year  old  a  piece  of  gutta- 
percha or  Gooch's  splint,  lined  with  wool,  should  be  applied  to  the  thigh, 
and  the  legs  bandaged  together  with  a  flannel  bandage  ;  this  is,  we  think,' 
the  simplest,  cleanest,  and,  on  the  whole,  most  effectual  plan,  though  a  good 
result  may  be  obtained  by  almost  any  method.  In  older  children,  up  to  the 
third  or  fourth  year,  we  prefer  the  vertical  suspension  plan,  as  more  cleanly 
and  efficient,  and  less  troublesome  after  it  is  once  applied  than  other 
methods  ;  simple  extension  by  a  weight,  with  Gooch's  splint,  or  an  outside 
long  splint,  is,  however,  satisfactory,  and  a  Croft's,  a  Bavarian,  or  a 
Thomas's  hip  splint  maybe  applied  at  the  end  of  a  fortnight.  Thomas's 
knee  splint  may  also  be  used  successfully  in  fractures  of  the  lower  half 
of  the  femur. 

After  fracture  of  the  thigh  in  simple  cases  there  should  not  be  at  most 
more  than  half  an  inch  shortening  in  young  children,  and  this  will  very 
likely  disappear  after  a  time. 

Fracture  of  the  neck  of  the  femur  occasionally  occurs  in  children. 

Case.— W.  L.  S. ,  ast.  14.  Fell  from  a  door  in  May  1896.  He  was  laid  up  for  a  fort- 
night. When  seen,  six  months  later,  there  was  one  inch  shortening  of  the  right  leg,  no 
abduction  or  adduction.  The  trochanter  was  raised  to  the  level  of  the  anterior  superior 
spine.  There  was  some  stiffness,  but  no  pain.  The  radiogram  Plate  XIV.  was  taken 
six  months  after  the  accident,  when  he  was  an  out-patient  at  the  Children's  Hospital. 

We  have  only  once  (in  1905)  seen  fracture  of  the  patella  in  a  child.  In  this 
case  a  girl  of  1 1  years,  the  subject  of  spina  bifida  occulta,  fell  off"  her  bicycle  . 
and  fractured  the  left  patella.  Probably  the  weakness  of  the  limb,  which 
existed  as  a  result  of  the  spinal  defect,  was  a  contributory  cause.  Dr.  Crowe, 
of  Didsbury,  kindly  brought  us  this  case.  A  skiagram  showed  that  only  a 
small  portion  of  the  apex  of  the  bone  was  detached.  Abundant  callus  was 
formed,  and  the  prospect  of  a  useful  leg  is  hopeful. 

Fractures  of  the  leg  should  be  treated  by  a  back  splint  with  a  foot-piece 
and  two  side  splints  for  the  first  ten  days  or  a  fortnight,  or  more,  according 
to  age,  and  then  one  of  the  forms  of  stiff  apparatus  applied. 

In  all  cases  the  most  careful  watch  must  be  kept  for  tight  bandages  ;  no 
bandage  should  ever  be  applied  beneath  a  splint,  nor  should  a  limb  be  ever 


PLATE  XIV. 


Fracture  of  neck  of  femur,  possibly  diastasis. 
Boy  set.  11  years. 
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bandaged  in  extension  and  then  put  up  in  flexion.  Pressure  sores  and 
gangrene  are  real  dangers  in  children. 

As  is  well  known,  any  cause,  such  as  hip  disease,  infantile  paralysis,  old 
ankylosis  with  atrophied  bone,  rickets,  and  so  on,  may  produce  weakening 
of  the  limb  and  may  predispose  to  fractures  from  sHght  violence.  When 
extensive  necrosis  has  occurred,  a  slight  injury  may  produce  a  fracture  in 
childhood  ;  this  usually  unites  well,  but  in  some  cases  union  is  tedious,  and 
in  others  does  not  occur  :  in  such  cases  resection  and  wiring  is  a  successful 
operation  in  our  experience,  but  if  the  fracture  remains  long  ununited  the 
wasting  of  the  fragments  is  apt  to  be  extreme,  and  in  one  instance  the  upper 


Fig.  236.-'  Conical  Stump  '  from  growth  at  the  upper  epiphysial  line :  an  unavoidable 
result  after  amputation  in  such  cases.  The  operation  had  been  done  some  yearl 
before.    (Prom  photograph  kmdly  lent  by  Mr.  Collier.)  ^ 

fragment  of  the  humerus  was  so  small  that  it  was  found  impossible  to  steady 
It  sufficiently  to  obtam  union.  Macewen  has  dealt  with  such  a  case  most 
successfully  by  transplantation  of  bone  {vide  '  Ununited  Fractures')  This 
bony  atrophy  should  always  be  borne  in  mind  when  dealing  with  such  limbs 
Mal-unued  fractures,  if  recent,  and  especially  if  greenstick  shoulTbe 
refractured  at  once  if  seen  after  three  or  four  weeks,\nd  when  unb^  hal 
occurred,  gradual  reduction  with  splints  often  produces  good  results.  Failing 
this,  refracture  or  osteotomy  may  be  called  for.  ^ 
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It  is  worth  remembering  that  in  some  positions  amputation  is  practically 
sure  to  be  followed  ultimately  by  development  of  a  '  conical  stump,'  simply 
by  natural  growth  of  bone  (fig.  236). 

Primary  Amputations  in  children  are  very  rarely  required,  and  conser- 
vatism should  be  carried  to  extreme  limits  ;  when  amputation  is  necessary, 
if  the  immediate  shock  is  got  over,  recovery  is  usually  rapid.  We  have  had 
once  to  perform  a  primary  amputation  at  the  hip  in  a  child  5  years  old  for 
a  tramcar  injury,  and,  though  there  was  much  '  prostration  with  excitement ' 
for  the  first  two  days,  he  ultimately  did  well. 

Primary  Resections  of  joints  are  occasionally  required,  and  in  cases  of 
injury  to  the  elbow  are  spoken  very  highly  of  by  Mr.  Holmes.  The  need  for 
them  is,  however,  now  exceedingly  rare. 


\ 


Fig.  237.— Dislocation  of  the  Patella,    a  points  to  the  displacad  bone. 

Dislocations. — Almost  the  only  dislocation  at  all  common  in  children  is 
that  of  the  elbow— both  bones  being  displaced  backwards.  This  is  usually 
said,  and  we  believe  correctly,  to  be  more  frequently  met  with  in  childhood 
than  in  adult  life.  Dislocation  of  the  elbow  is,  however,  often  complicated 
with  separation  of  epiphyses  or  fractures,  and  the  displacement  is  often  not 
directly  backwards,  but  backwards  and  laterally,  either  inwards  or  outwards. 
Active  movement  should  be  begun  at  the  end  of  a  week  at  latest. 

Dr.  W.  T.  Clegg,  of  Liverpool,  has  sent  us  a  case  of  subspinous  dis- 
location of  the  shoulder,  probably  caused  at  birth  ;  this  is  the  only  case  we 
have  seen. 

Subluxation  of  the  head  of  the  radius  is  often  met  with  in  children  as  a 
result  of  lifting  the  child  by  one  arm,  swinging  it  round,  or  dragging  it  along. 
The  head  of  the  radius  slips  partially  out  of  the  orbicular  ligament,  and  the 
arm  is  found  to  be  fixed,  powerless,  somewhat  flexed  and  pronated  ;  there  is 
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usually  pain  both  at  the  elbow  and  wrist,  so  that  sometimes  the  injury  has 
been  thought  to  be  situated  at  the  wrist  joint.  Reduction  is  effected  by 
steadying  the  upper  arm,  and,  with  the  thumb  over  the  head  of  the  radius, 
supinating  sharply,  and  then  flexing  the  forearm  upon  the  arm  ;  sometimes 
a  distinct  click  is  felt  or  heard,  and  the  power  of  using  the  arm  at  once 
returns.^ 

We  have  only  rarely  met  with  a  traumatic  dislocation  (dorsal)  of  the  hip 
in  children.  Reduction  is  easy  by  manipulation.  Dislocation  of  the  patella 
is  occasionally  met  with  ;  there  appears  to  be  usually  some  congenital  weak- 
ness of  the  part  as  a  predisposing  cause,  as  in  the  case  appended. 

CASE.—Dislocatiofi  of  Patella.— Mdsy  Alice  N.,  aged  7  years  6  months;  admitted 
February  7,  1883.  History :  Not  strong,  did  not  walk  till  3  years  old  ;  seven  months 
ago  fell  while  dancing  and  dislocated  the  left  patella  outwards  ;  since  then  has  been  con- 
stantly falling  on  account  of  the  displacement  recurring,  especially  if  she  runs  ;  the  injury 
caused  her  no  great  trouble  for  a  week,  when  the  displacement  was  noticed  ;  was  treated 
as  an  out-patient  for  some  time,  with  pads  and  various  appliances  to  keep  the  patella  in 
place,  but  without  success.  On  admission,  the  left  patella  during  flexion  lies  quite  on  the 
outer  side  of  the  external  condyle,  coming  back  to  its  normal  position  on  extension  ;  both 
femora  have  their  external  condyles  very  prominent ;  no  pain  on  manipulation  or  move- 
ment ;  the  patella  was  unnaturally  small  and  could  easily  be  moved  about  from  side  to 
side  ;  when  walking  it  sometimes  maintained  its  proper  position,  and  then  without 
warning  would  slip  quite  over  the  outer  condyle  and  make  the  leg  yield.  February  17,  a 
lateral  incision  was  made  over  the  inner  side  of  the  joint  down  to  the  capsule,  the  patella 
pushed  strongly  inwards,  and  two  catgut  sutures,  passed  through  the  inner  edge  of  the 
patella,  were  tied  firmly  down  to  the  tissues  on  the  inner  side  of  the  joints  operation 
antiseptic;  back  splint.  19th,  has  had  a  little  pain;  did  quite  well;  antiseptics  left  off 
on  March  3,  and  she  was  sent  out  in  plaster-of-Paris  splint  on  the  5th.  Seen  January 
1884,  the  patella  keeps  its  place  and  the  knee  does  not  trouble  her.  In  this  case  the 
patella  was  apparently  congenitally  small  and  ill  developed,  and  this  probably  accounts 
for  the  condition.    (Fig.  237.) 

Subluxation  of  the  knee  has  been  described  by  Mr.  H.  B.  Robinson 
as  occurring  in  children  about  12  months  old,  and  apparently  the  result  of 
relaxed  muscles  and  ligaments.  The  tibia  becomes  displaced  outwards, 
and  rotated  out  on  attempts  being  made  to  walk.  Attention  to  the  general 
health  and  friction  are  the  only  modes  of  treatment  required,  and  the 
tendency  to  displacement  disappears  as  the  child  grows  stronger.'-  A  con- 
dition of  hyper-extension,  with  tendency  to  backward  displacement  of  the 
tibia,  is  also  seen  after  infantile  paralysis,  and  sometimes  in  rickets. 

Cong^enltal  Dislocations  are  considered  under  the  head  of  Malforma- 
tions (p.  791). 

Injuries  of  the  Soft  Parts  in  children  require  no  special  notice  ;  if  the 
immediate  shock  is  got  over,  such  wounds  usually  heal  with  great  rapidity, 
even  if  very  severe,  and  nothing  short  of  actual  gangrene  (Holmes)  should 
be  considered  justification  for  amputation.  Warmth,  opium  in  small  doses, 
and  free  stimulation  are  especially  required  for  all  severe  injuries  in  children. 

Burns  and  Scalds  are  exceedingly  fatal,  chiefly  from  shock,  lung  com- 
plications, and  cerebral  effusion.  If  the  first  few  days  can  be  tided  over, 
recovery  is  usually  satisfactory,  and  much  more  rapid  than  in  adults.  Careful 

1  This  injury  has  been  specially  described  by  Mr.  Jonathan  Hutchinson,  jun.,  and  by 
Drs.  McNab  and  Lindeman,  Brit.  Med,  Jour.  December  c,  1885. 
-  Brit.  Med.  Jour.  July  27,  1895. 
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watch  for  cicatricial  contraction  must  be  kept  up,  and  provision  made 
against  it  by  suitable  extension  apparatus  and  manipulation,  as  well  as  by 
grafting.    Plastic  operations  may  be  required  at  a  later  date. 

Shock.— The  question  of  how  children  bear  the  shock  of  severe  injuries 
or  operations,  and  the  effects  of  loss  of  blood  and  of  pain,  is  one  of  much 
importance  to  the  surgeon,  and  may  be  shortly  considered  here.  First  then 
as  regard  operations  in  infants  and  quite  young  children  one  great  depressing 
element  is  removed.  They  do  not  anticipate  and  are  not  cast  down  by  the 
thought  of  the  effect  upon  their  future  usefulness  of  any  mutilation.  In  some- 
what older  children  anticipation  of  pain  is  of  course  keen,  but  it  seldom  de- 
presses in  the  same  way  that  it  does  in  adults.  Again,  the  temperament  of 
children  is  usually  mobile,  and,  even  if  mental  depression  occurs,  it  is  not 
long  lasting.  So  with  shock  from  a  severe  injury  or  operation,  the  symptoms 
are  often  severe,  even  more  so  than  in  adults,  for  a  short  time  ;  but  if  by 
means  of  stimulants  the  first  few  hours  can  be  got  over,  children  veiy 
quickly  rally.  It  is  common  to  have  a  great  amount  of  shock  in  a  child 
after  such  an  operation  as  an  amputation  or  excision  of  one  of  the  larger 
joints,  and  yet  the  next  day  the  child  is  often  as  bright  as  if  nothing  had 
happened.  On  the  other  hand,  occasionally  we  see  '  prostration  with  excite- 
ment'  in  a  severe  form  in  children,  and  we  have  known  a  mental  condition 
practically  identical  with  acute  mania,  coming  on  after  amputation  at  the 
shoulder  joint,  and  lasting  for  some  weeks,  followed  by  complete  recovery. 

Imos^  of  blood  is  always  very  ill  borne  by  children,  and  the  more  so  the 
younger  the  child.  Still,  recovery  is  rapid  if  the  child  survives.  Even  the 
small  quantity  lost  in  a  hare-lip  operation  sometimes  seriously  endangers 
the  life  of  an  infant  a  few  weeks  old,  and  in  all  cases  great  care  should  be 
taken  to  avoid  haemorrhage  as  much  as  possible.  The  only  instance  of 
death  from  amputation  at  the  hip  joint  that  we  have  had  in  a  child  was  in 
one  where,  from  removal  of  a  large  part  of  the  pelvis,  free  oozing  took  place. 

Next  to  loss  of  blood  we  should  put  cold  as  having  the  most  depressing 
effect  upon  children,  and  this  should  always  be  carefully  guarded  against  by 
exposing  as  little  as  possible  of  the  body  beyond  that  part  actually  being 
operated  upon. 

Pain,  if  really  severe,  very  seriously  depresses  a  child,  far  more  so 
than  it  does  an  adult,  and  many  of  the  cases  of  severe  burn  die  speedily 
from  the  combined  effects  of  pain  and  fright.  Hence,  no  child  should  be 
allowed  to  lie  in  pain  after  an  operation,  and  opium  should  be  given  freely 
for  a  few  hours  till  the  first  soreness  has  passed  off,  bearing  in  mind, 
of  course,  that  opium  has  a  disproportionately  strong  effect  upon  children, 
and  that  some  children  bear  much  smaller  doses  than  others.  The  general 
rules,  then,  to  be  followed  as  to  the  management  of  surgical  cases  in 
childhood  are:  (i)  Do  not  let  a  child  know  that  he  is  going  to  be 
operated  upon,  until  the  time  actually  comes  for  the  operation.  (2)  Avoid 
with  the  utmost  care  unnecessary  loss  of  blood.  (3)  Keep  the  child  warmly 
wrapped  up.  (4)  Never  let  a  child  suffer  pain  if  it  can  be  avoided  ;  thus,  an 
anaesthetic  should  be  given  for  any  painful  dressing  or  manipulation,  and 
opium  as  soon  as  recovery  from  the  antcsthetic  has  taken  place. 

As  Mr.  Holmes  has  well  pointed  out,  in  children  '  irritability  is  chiefly 
directed  against  sudden  and  acute  pain  ;  but  confinement  to  bed  and 
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protracted  disease,  which  wear  out  the  patience  and  exhaust  the  hopes  of 
older  persons,  soon  become  customary  in  childhood,  and  then  produce 
little  impression.'  As  Mr.  Holmes  shows,  freedom  from  mental  depres- 
sion and  healthy  unimpaired  excretory  organs  probably  account  for  this 
difference. 

Children  are,  of  course,  liable  to  the  same  septic  diseases  as  adults,  and 
pyemia  is,  though  happily  rare  in  both,  quite  as  common  in  childhood  as  in 
older  patients.  Diphtheria,  and  especially  scarlet  fever  {zdde  Chap.  XIV.), 
are  very  apt  to  attack  surgical  cases  among  children,  i.e.  those  in  whom  there 
is  a  wound  or  a  local  inflammatory  focus  ;  while  erysipelas,  though  not  very 
rare  and  occasionally  fatal,  is  mostly  of  a  mild  type  in  children,  and  in  our 
experience  the  so-called  '  erysipelas  vagans  '  is  the  variety  most  commonly 
met  with.    See,  however,  Vaccination  Eiysipelas,  p.  332. 

'  Surgical  scarlet  fever,'  so-called,  is  nothing  more  than  ordinary  scarlet 
fever.  It  is  now  well  known  that  children  who  have  open  wounds,  who  have 
been  recently  operated  upon,  or  who  have  local  inflammatory  foci,  such  as 
abscesses,  are  specially  susceptible  to  scarlet  fever.  For  further  details  and 
references  we  must  refer  to  papers  by  Dr.  Goodhart  and  Sir  H.  Howse 
and  Mr.  Paley,  in  the  '  Guy's  Hosp.  Repts.'  for  1879,  ''^'^d  to  an  account  of  an 
outbreak  in  our  own  surgical  ward,  by  R.  W.  Murray,  in  the  '  Brit.  Med. 
Jour.'  June  18,  1887. 

No  special  remarks  are  required  upon  the  subject  of  dressing  wounds  in 
children  ;  the  same  rule  should  be  followed  as  in  adults.  We  use  anti- 
septics— chiefly  boric  and  mercurial  lotions,  and  sublimate  wood-wool 
wadding — and  are  fully  satisfied  of  the  value  of  these  agents.  Mercurial 
poisoning  in  children  we  have  not  certainly  met  with.  We  have  twice  had 
a  fatal  result  follow  within  twenty-four  hours  of  emptying  and  washing  out 
a  large  abscess,  but  we  have  been  unable  to  connect  the  death  definitely 
with  the  use  of  any  particular  antiseptic  agent,  though  we  have  suspected 
perchloride  of  mercury  of  being  dangerous  in  such  cases. 

In  certain  cases— for  instance,  in  circumcision — it  is  well  to  avoid  the 
fright  of  a  second  manipulation  by  the  use  of  catgut  sutures  in  closing  the 
wound,  and  it  may  be  remarked  that  primary  union  of  wounds  in  children  is 
much  more  easily  obtained  than  in  adults,  providing  the  child  is  healthy  and 
not  too  young  ;  in  the  very  young  the  tissues  are  too  soft  to  bear  any  strain, 
and  in  childhood  the  very  smallest  disturbance  of  health  is  sometimes 
enough  to  prevent  union  of  a  wound  ;  hence  all  plastic  operations  should  be 
performed  only  after  careful  inquiry  into  the  child's  general  condition.  The 
same  slight  causes  will  often  produce  a  temperature  chart  that  would  be  very 
alarming  if  it  were  not  known  how  little  is  required  to  raise  a  child's  tempe- 
rature. As  to  the  dieting  of  children  after  operations,  it  will  be  found  that 
children  can  without  harm  much  more  speedily  return  to  their  ordinary 
diet  than  can  adults,  and  it  is  common  for  a  child  to  resume  its  usual  food 
the  day  after  an  operation. 

We  have  two  or  three  times  met  with  cases  of  persistent  vomiting  after 
operation  resisting  all  treatment  and  even  proving  fatal  by  exhaustion.  In 
one  instance,  after  operation  for  cleft  palate,  the  vomiting  was  followed  by 
purpura,  gangrene  of  the  extremities,  endocarditis,  and  death  from  acute 
septictemia. 
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ANESTHETICS  FOR  CHILDREN 

By  Alexander  Wilson,  F.R.C.S. 

In  the  production  of  anaesthesia  in  children,  as  compared  with  adults,  there 
are  two  questions  to  be  chiefly  considered  :  the  physical  conformation  of 
the  children— that  is,  their  capacity  for  the  inhalation  and  absorption  of  the 
an£esthetic  vapour— and  the  reaction  of  the  anaesthetic  vapour  on  their  more 
unstable  nervous  and  usually  healthy  vascular  systems. 

General  anaesthesia  takes  place  when  the  blood  of  the  subject  contains  a 
certain  definite  quantity  of  the  ansesthetic  agent  employed,  which  is  intro- 
duced through  the  lungs,  by  the  inhalation  of  air  impregnated  with  the 
anaesthetic.  It  follows  that  the  strength  of  the  anaesthetic  vapour  being  the 
same,  the  rapidity  with  which  the  blood  absorbs  and  distributes  the  necessary- 
amount  of  the  drug  will  depend  upon  the  depth  and  frequency  of  the  respira- 
tions, i.e.  upon  the  vital  capacity,  and  also  upon  the  vigour  of  the  circula- 
tion in  proportion  to  the  size  of  the  animal — small  animals,  which  breathe 
deeply  or  quickly  in  proportion  to  their  size,  becoming  affected  sooner  than 
larger  animals,  which  breathe  slowly.^ 

Compared  with  adults,  children  present  well-marked  differences.  Their 
chests  are  usually  well  developed  and  highly  expansile,  and  the  lungs  are  more 
likely  to  be  healthy  and  in  better  working  order.  They  consequently  have, 
in  proportion  to  their  size,  a  larger  vital  capacity  than  most  adults,  that  is, 
a  proportionately  larger  lung  area  for  the  inhalation  and  absorption  of  any 
anaesthetic  vapour.  Their  healthy  vascular  system  and  active  circulation 
enable  the  blood  to  quickly  absorb  and  transfer  the  inhaled  drug  to  the  tissues, 
and  their  smaller  size  causes  the  system  to  become  more  quickly  affected. 
In  practice  the  influence  of  these  factors  is  often  increased  by  the  way  in  which 
young  subjects  usually  take  anaesthetics,  e.g.  crying,  and  alternately  holding 
the  breath  and  taking  deep  inspirations.  The  foregoing  considerations 
account  for  the  rapidity  with  which  children  go  '  under '  with  anaesthetics, 
and  one  has  seen  a  crying  struggling  child  reduced  to  an  almost  lifeless 
condition  by  one  deep  inspiration  of  a  concentrated  vapour  of  chloroform. 
Owing  to  this  capacity  for  the  inhalation  and  absorption  of  anaesthetics  in 
proportion  to  their  size,  less  anaesthetic  is  required  ;  so  in  giving  children 
anaesthetics  caution  is  necessary,  as  an  over-dose  may  easily  be  inhaled. 

As  regards  the  effect  of  the  anaesthetic,  children  possess  no  special 
resisting  power  against  the  lethal  action  of  either  chloroform,  ether,  or  any 
other  antesthetic.    In  proportion  to  the  number  of  administrations,  probably 

1  Snow,  0?i  Ancssthetics,  p.  70. 
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fully  as  many  accidents  have  happened  in  the  case  of  children  as  in  adults. 
They  are  better  subjects  than  adults  merely  in  so  far  as  they  are  more 
free  from  those  degenerative  changes  which  in  older  subjects  complicate 
the  administration.  They  also  have  an  advantage  in  not  being  habituated 
to  the  excessive  use  of  alcohol,  &c.  Further,  as,  from  the  elasticity  of 
their  chest  wall  and  their  smaller  size,  treatment  in  accidents  can  be 
better  and  more  successfully  applied,  there  are  in  consequence  fewer  fatal 
cases. 

Apart  from  the  rapidity  with  which  the  anaesthetic  can  take  effect,  such 
differences  in  its  action  as  exist  are  to  be  traced  largely  to  the  activity  of  the 
reflexes  and  the  lack  of  inhibition  over  certain  functions  which  obtain  in 
young  subjects.  Thus  the  occurrence  of  deftecation  and  micturition  is  more 
common  in  children,  probably  because  these  acts  are  with  them  normally 
under  less  control.  The  crying  reflex  is  abnormally  active  in  early  life,  and 
so  during  an  operation  a  child  will  often  cry  out  at  a  stage  of  the  narcosis 
where  an  adult  would  either  exhibit  no  sign  of  feeling  or  merely  move 
slightly.  Sensation  of  pain  does  not  necessarily  accompany  the  crying.  It 
is  a  common  occurrence  for  a  child  to  emerge  shrieking  from  nitrous  oxide 
ansesthesia,  and  yet  for  it  to  have  no  painful  impression  nor  any  idea  why 
it  is  crying.  This  readiness  with  which  children  cry  out  is  partly  responsible 
for  the  belief  that  they  '  come  out '  of  chloroform  antesthesia  more  quickly 
than  adults. 

In  adults  we  see  spasm  of  the  glottis  producing  loud  crowing  inspiration 
as  a  reflex  from  forcible  dilatation  of  the  sphincter  ani.  In  children  this  is 
more  readily  originated,  even  when  the  patient  is  apparently  well  '  under,' 
and  accompanies  any  painful  operative  procedure.  It  is  especially  well 
marked  on  division  of  the  prepuce  or  in  operations  involving  the  anus 
during  moderately  deep  narcosis.  It  represents  an  abortive  expulsive 
effort,  and  denotes  an  imperfect  degree  of  anc^sthesia,  and  is  relieved  but 
not  removed  by  extending  the  head  and  pushing  forward  the  jaw,  and  giving 
more  of  the  anaesthetic.  If  the  painful  part  of  the  operation  is  of  momentary 
duration,  it  is  not  necessary  or  advisable  to  push  the  anaesthetic  to  the 
extent  of  abolishing  this  reflex. 

Other  points  of  difference  between  children  and  adults  dependent  upon 
the  nervous  system  are  the  various  reflexes  by  which  the  degree  of  narcosis 
is  estimated.  The  corneal  or  lid  reflex,  uncertain  as  it  is  in  adults  as  a 
guide  to  the  condition  of  anaesthesia,  is  still  more  unreliable  in  young 
subjects.  In  applying  this  test  do  not  hold  up  the  lid  in  such  a  way  as  to 
prevent  it  closing,  and  always  test  both  eyes.  The  reflex  may  be  present 
throughout  an  operation  though  no  other  signs  of  sensation  are  exhilaited, 
it  may  be  present  in  one  eye  and  absent  in  the  other,  and  it  may  be  absent 
in  both  eyes  and  yet  the  patient  exhibit  signs  of  sensibility.  In  the  latter 
condition  the  pupils  are  contracted  and  the  eyes  have  a  fixed  look,  and  there 
are  generally  other  indications  of  decrease  in  the  anaesthesia.  This  aboli- 
tion of  the  lid  reflex  is  probably  due  to  the  reflex  being  inhibited  either  by 
the  irritation  from  the  seat  of  operation,  or  occasionally  from  the  onset  of 
vomiting.  It  has  been  suggested  that  this  absence  of  corneal  reflex  may  be 
due  to  the  local  aniesthetic  effect  of  the  chloroform  vapour.  The  inferences 
deduced  from  the  lid  reflex  must  be  checked  by  observation  of  other 
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conditions,  such  as  the  quantity  of  anaesthetic  the  patient  has  taken  the 
respirations,  facial  expression,  the  swallowinj^  reflex,  movements  of  the 
hngers,  and  nature  of  the  operation. 

Emergence  from  the  narcosis  is  indicated  by  alteration  in  rhythm  of  the 
respirations,  slight  holding  of  the  breath  with  tendency  to  spasm  of  the 
glottis,  or  acceleration  of  the  respirations. 

Alteration  in  the  facial  expression,  pursing  of  the  lips,  or  wrinkling  of  the 
forehead,  and  movements  of  the  fingers  are  signs  of  recovery.  Swallowing 
IS  a  late  reflex  to  disappear  and  an  early  one  to  re-appear,  and  is  a  valuable 
index  to  the  stage  of  anaesthesia. 

Symptoms  of  vomiting  also  denote  a  return  to  consciousness  An 
intelligent  observation  of  all  these  points  will  usually  enable  the  adminis- 
trator to  avoid  making  mistakes. 

The  state  of  the  pupils  alone  is  not  much  guide  to  the  degree  of  narcosis. 
They  are  dilated  at  an  early  stage,  generally  moderately  contracted  later,' 
dilate  on  the  onset  of  nausea  and  vomiting,  and  dilate  widely  in  collapse! 
The  significance  of  these  signs,  like  others,  must  be  interpreted  in  conjunc- 
tion with  other  symptoms. 

Children  are  very  susceptible  to  shock,  and  no  suddenly  painful  pro- 
cedure (e.g.  wrenching  a  joint)  should  be  undertaken  when  they  are  in  a 
semi-anfesthetised  state.  Though  the  occurrence  of  reflex  paralysis  of  the 
heart  has  been  denied  by  certain  recent  observers  (Hyderabad  Chloroform 
Commission),  we  have  seen  one  case  (a  young  girl)  in  which  death  was 
clearly  due  to  shock  produced  by  flexing  a  limb  when  the  patient  was  not 
completely  under  the  influence  of  the  anaesthetic. 

The  Choice  of  an  Ansesthetic. — In  this  connection  it  is  not  necessary 
to  consider  any  anaesthetic  agents  other  than  ether,  chloroform,  nitrous 
oxide,  and  ethyl  chloride,  or  their  various  combinations.  As  regards  relative 
safety,  children  are  in  the  same  position  towards  these  drugs  as  are  adults. 
In  lethal  power  chloroform  comes  first,  ethyl  chloride  is  probably  equal  to 
chloroform  in  lethal  capacity,  ether  comes  next,  and  nitrous  oxide  last ;  the 
latter,  it  must  be  remembered,  has  not  been  used  to  any  extent  for  the  pro- 
duction of  prolonged  anaesthesia.  The  attempts  at  present  being  made  to 
employ  it  for  long  operations  may  possibly  prove  that  there  is  a  limit  to  its 
safe  use.  In  selecting  an  anfesthetic  for  a  young  subject,  too  much  stress 
must  not  be  laid  upon  the  mere  question  of  age  ;  extreme  youth  does  not 
necessarily  contra-indicate  the  exhibition  of  ether,  nor  make  imperative  the 
use  of  chloroform  ;  if  necessary,  ether  can  as  readily  be  given  to  an  infant  as 
to  an  adult. 

ssritrous  Oxide  is  well  borne  by  children  ;  they  pass  rapidly  under  its 
influence,  but  the  period  of  anaesthesia  is  short,  and  muscular  movements, 
spasm,  and  opisthotonos  are  usually  much  greater  than  in  adults.  It  may 
always  be  used  in  dental  and  short  surgical  operations.  The  period  of 
anaesthesia  can  be  prolonged  and  the  muscular  disturbance  diminished  by 
combining  it  with  oxygen  or  a  little  ether.  This  latter  is,  howe\"er,  liable  to 
cause  sickness,  which  may  also  occur  after  prolonged  anaesthesia  from  the 
gas  alone. 

Ethyl  Chloride  (CoH^Cl)  within  the  last  few  years  has  come  into  very 
general  use  as  an  anaesthetic  for  short  ojDerations,  and  is  to  a  considerable 
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extent  displacing  nitrous  oxide  in  these  cases.  It  has  the  advantages  of 
Ijeing  more  portable,  of  requiring  less  apparatus  for  its  administration,  and 
of  giving  a  longer  period  of  anaesthesia,  while  in  the  case  of  children  there 
is  less  muscular  disturbance.  It  is,  however,  probably  not  so  safe  as  nitrous 
oxide,  and  after-effects  such  as  headache  and  nausea  are  more  common. 

It  may  be  employed  as  an  introduction  to  chloroform  or  ether  narcosis 
to  induce  rapid  unconsciousness. 

The  dose  for  a  child  is  3  c.c,  the  average  time  .for  the  induction  of 
an;-esthesia  is  about  30  seconds,  and  the  duration  about  70  seconds.  It  may 
be  given  sprayed  on  to  a  handkerchief  or  lint,  but  is  best  administered 
from  an  Ormsby's  or  other  special  inhaler. 

Somnoform,  a  mechanical  mixture  of  ethyl  chloride,  methyl  chloride, 
and  ethyl  bromide,  appears  to  possess  no  advantages  over  pui'e  ethyl  chloride 
and  is  less  pleasant  to  inhale. 

Cbloroform  in  the  case  of  children  possesses  many  advantages,  but  it  is 
not  altogether  the  safe  and  desirable  anccsthetic  it  is  often  represented  to 
be.  Children,  as  already  stated,  possess  no  special  powers  of  resistance 
against  the  lethal  action  of  chloroform,  and  a  fair  number  of  deaths,  and 
many  more  alarming  but  non-fatal  accidents,  have  occurred  from  its  use  in 
young  subjects. 

The  youth  of  the  patient  is  a  source  of  safety  only  because  it  implies  a 
freedom  from  degenerative  changes  in  the  nervous,  respiratory,  and  vascular 
systems. 

The  advantages  of  chloroform  consist  in  the  simplicity  of  the  apparatus 
required,  the  small  quantity  needed,  its  sweet  pleasant  flavour,  and  the  fact 
that  it  produces  no  bronchial  irritation.  As  disadvantages  may  be  mentioned 
the  facility  with  which  an  overdose  may  be  inhaled  ;  the  depression  it  pro- 
duces, indicated  by  pallor,  feeble  pulse,  dilated  pupils.  The  nausea  and 
faintness  after  the  administration  are  often  considerable,  and  have  led  some 
surgeons  to  prefer  ether  as  the  routine  anaesthetic  for  children.  With 
chloroform  there  is  often  difficulty  in  producing  narcosis,  and  in  estimating 
and  graduating  the  degree  of  anjesthesia.  If  during  the  operation  there  is  a 
return  of  sensation,  it  is  not  so  easy  to  re-induce  antesthesia  with  speed  and 
safety.  This  arises  from  the  circumstance  that  when  once  a  certain  degree 
of  unconsciousness  is  produced  the  breathing  becomes  so  shallow  that 
barely  enough  chloroform  is  inhaled  to  advance  the  narcosis,  or  if  the 
patient  is  '  under  '  to  keep  it  up. 

Etber,  compared  with  chloroform,  is  less  depressing  ;  the  pulse  continues 
strong  throughout,  the  respirations  active ;  the  face  keeps  a  good  colour  ; 
the  tendency  to  syncope  is  diminished,  and  the  after-sickness  is  of  shorter 
duration,  often  ceasing  when  once  the  stomach  is  emptied  of  mucus.  It  is 
quicker  in  its  action  consistent  with  safety,  so  that  the  distressing  struggles 
of  a  child  can  be  speedily  ended  without  danger  in  a  way  that  could  not  be 
done  with  chloroform.  It  is  much  easier  to  calculate  and  maintain  a  definite 
degree  of  narcosis,  and  if  signs  of  returning  sensation  or  of  vomiting  appear 
a  deeper  anaesthesia  can  be  speedily  and  safely  re-induced,  probably  because 
the  drug  causes  active  respirations  and  is  therefore  more  freely  inhaled. 
The  risk  of  suddenly  giving  an  overdose  is  almost  nil.  Ether,  however,  has 
disadvantages  ;  it  requires  some  apparatus  for  its  proper  administration,  it 
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occasionally  causes  a  considerable  secretion  of  mucus,  and  when  ^iven 
alone  it  is  unpleasant.  The  last  of  these  objections  can  be  overcome  by 
givmg  It  m  combmation  with  nitrous  oxide,  or  by  first  giving  a  little  chloro- 
form. The  secretion  of  mucus  in  children  is  no  greater  than  it  is  in  adults 
and  when  the  mhalation  is  properly  managed  only  in  the  minority  of  cases 
is  It  enough  to  give  any  trouble.  When  excessive  it  may  readily  block  up 
the  small  trachea  and  bronchial  tubes,  and  give  rise  to  inconvenience, 
especially  if  the  patient  is  kept  deeply  narcotised.  In  these  cases  changing 
the  anaesthetic  to  chloroform  does  not  immediately  improve  matters,  as  the 
change  does  not  remove  the  mucus  ;  it  is  better  to  allow  the  patient  to 
recover  consciousness  enough  to  clear  the  lungs  by  coughing.  Ether  is 
contra-indicated  in  lung  disease,  and  is  supposed  to  be  dangerous  in  kidney 
diseases. 

The  A.C.z:.  IVIizture  and  Ether-chloroform  IVXiztures  possess  the 
advantages  of  being  more  stimulating  than  pure  chloroform,  and  with  them 
there  is  less  risk  of  an  overdose  being  inhaled. 

These  anaesthetics  are  also  used  in  combination,  the  object  being  to 
blunt  the  sensibility  to  the  pungency  of  ether  vapour.  The  principle  of  all 
these  combinations  is  first  to  give  the  more  agreeable  anaesthetic  until 
sensation  is  dulled  and  then  replace  it  with  pure  ether  before  the  stage  of 
excitement.  The  most  useful  is  nitrous  oxide  and  ether  ;  but  as  it  entails 
the  employment  of  apparatus,  its  use  is  confined  to  older  children.  The 
initial  exhibition  of  chloroform  or  A.C.E.  followed  by  ether  is  very  valuable. 
Certain  antesthetists  have  reduced  the  arrangement  to  a  definite  system.  As 
an  example  of  these  methods,  Mr.  Rowell  recommends  that  A.C.E.  should 
be  first  given  in  drop  doses  on  a  piece  of  lint  or  Skinner's  inhaler,  to  be 
followed  by  a  stronger  vapour  of  A.C.E.  from  a  Rendel's  mask,  to  which 
when  unconsciousness  supervenes  should  be  added  a  drachm  of  ether,  to  be 
followed  when  narcosis  is  further  advanced  by  the  exhibition  of  pure  ether 
from  a  Rendel's  mask,  with  which  the  anaesthesia  is  afterwards  kept  up 
throughout  the  operation. 

Iiocal  Anaesthesia. — Of  late  years  considerable  progress  has  been  made 
in  this  department,  and  extensive  operations  can  be  performed  under  local 
anccsthesia.  It  is  sufficient  to  mention  the  intra- spinal  injection  of  cocaine 
and  stovaine,  and  the  various  infiltration  methods,  of  which  that  advocated 
by  Mr.  Arthur  Barker  is  an  example.  For  dental  extractions  there  are 
available  a  number  of  proprietary  preparations  which  give  excellent  results. 
The  basis  of  all  these  is  cocaine,  or  beta  cocaine,  mixed  with  anodyne  anti- 
septics, such  as  thyme,  eucalyptus,  menthol,  &c.  However,  in  young  subjects 
the  mental  factor  has  to  be  taken  into  account ;  and  as  all  these  local 
anaesthetic  agents  labour  under  the  disadvantage  that  their  application  is 
painful,  their  scope  is  very  limited.  For  exploratory  punctures  local 
anaesthesia  may  be  produced  by  holding  a  piece  of  ice  dipped  in  salt  against 
the  surface  until  it  is  frozen,  or  a  like  result  can  be  produced  by  ethyl  chloride 
or  ether  spray. 

Preparation  of  Patient. — As  anjesthetics  are  best  taken  when  the 
stomach  is  empty,  their  administration  should  not  be  undertaken  within 
three  or  four  hours  of  a  meal.  When  possible,  it  is  best  to  arrange  for 
operation  at  the  time  when  a  meal  is  due— e.g.  about  the  hours  nine,  one. 
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four  or  six.  As  children  bear  badly  the  deprivation  of  food,  any  longer 
interval,  besides  being  unnecessary,  is  injurious,  making  the  patient  feel 
faint.  A  feeble  child,  or  one  kept  long  without  food,  should  be  given  some 
liquid  nourishment  some  little  time  before  operation,  by  the  mouth  or  as  a 
nutrient  enema. 

Administration. — It  is  well  to  have  always  at  hand  chloroform,  ether, 
and  A.C.E.  mixture  ;  the  administrator  should  also  have  a  plentiful  supply 
of  lint,  tongue  forceps,  a  hypodermic  syringe,  nitrite  of  amyl  capsules, 
sponges,  an  electric  battery,  and  a  mouth-gag  with  a  sponge-holder.  These 
latter  are  occasionally  required  in  cases  of  vomiting. 

Before  beginning  the  administration,  examine  the  mouth  for  any  loose 
temporary  teeth  which  might  become  detached,  especially  if  a  gag  is  to  be 
used,  and  also  in-  better-class  children  for  any  dental  regulating  plates  ; 
avoid,  if  possible,  alarming  the  patient,  for  with  a  struggling,  crying  child 
the  danger  of  giving  an  overdose  is  increased.  By  a  little  tact  most 
children  can  be  anaesthetised  without  any  crying,  even  when  inhalers  are 
used.  If  the  child  is  nervous,  let  it  sit  on  its  mother's  or  nurse's  knee  If 
the  little  patient  is  not  undressed,  do  not  have  the  clothes  removed  until  it 
IS  an^sthetised  ;  the  undressing  can  then  be  managed  without  alarming 
It.  Let  the  child  see  the  inhaler  or  lint  and  smell  it  before  any  antesthetic 
IS  put  on,  and  begin  with  a  very  weak  vapour.  During  the  administration 
when  the  smell  is  objected  to,  incite  the  patient  to  '  blow  it  away '  It  is  not 
absolutely  necessary  that  the  child  should  be  lying  down  in  the  early  stas^es  • 
If  quiet  can  be  gained  by  letting  it  sit  up,  permit  this.  These  small  details 
are  of  importance,  as  there  is  no  doubt  that  to  a  highly  sensitive  child  the 
struggling  and  ^lock  of  being  '  choked  off'  by  an  an^t^sthetic  may  have 
injurious  after-effects.  Should  the  child  cry,  go  on  steadily  with  the 
administration,  but  do  not  give  an  extra  quantity  or  <  push  '  the  anaesthetic 
to  get  It  under'  the  quicker.  As  it  is  breathing  more  deeply  than  normal 
rather  exhibit  less  of  the  anaesthetic,  and  so  avoid  all  chance'of  the  sudden 
inhalation  of  an  excessive  dose.  ^uuuen 

Ether  when  given  alone  is  best  administered  by  a  Clover's  inhaler 
should  be  given  slowly,  with  a  free  admixture  of  air.    In  nervous  subjec 
t  tir'l  ""'^1  'PP'''^         ""'^  "^"^  '''^  P^^'^"t  is  accustomed 
1;  hi-  ,  Tw""""^         ."^^^       ^^'^^^         ^'^^  respiration  into  the  ba^ 
established  before  ether  is  admitted.    Should  the  patient  become  hiJ^iW 

When  possible  it  is  always  desirable  and  more  humane  to  bemn  th. 
anaesthesia  with  some  less  pungent  anesthetic.  Of  these  nitrous  o'cide  's 
the  best,  and  the  most  convenient  apparatus  is  Hewitt's  mnH^fi  ?  . 
Clover's  inhaler;  but  ethyl  chloride  may  also  be  uVed  ^^fi ^T" 
required,  and  the  ether  should  be  turned  on  before  the  .if^  ^'"le/as  is 
produced  any  muscular  disturbance.  The  stren'  ^he  el  "'  ^'"^ 
be  estimated  by  its  effect  on  the  nhai^nv  ''^P""'  ^^n 

catching  respiradon,  it  is  00    ro  g  and  a'^il  ei  vano  swallowing,  or 

to  the  patient,  as  it  is  important  nS  tolrH^e^r;^^^  1^^^^ 
better  that  the  patient  should  breathe  freely  a  weak  vapour  of  efher  thn  I  " 
a  strong  irritating  vapour  forced  on  hL    The,  o^e?  of  t's^hesia' i: 
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indicated  by  the  signs  already  mentioned  ;  of  these  an  important  one  is  the 
absence  of  swallowing  or  irritation  when  the  index  of  the  inhaler  is  turned  to 
'  three  '  or  '  full.'  When  once  '  under'  a  very  little  ether  is  needed  to  main- 
tam  narcosis.  Should  there  be  indications  of  excessive  secretion  of  mucus 
chloroform  or  A.C.E.  maybe  cautiously  substituted  for  the  ether  ;  care  must' 
however,  be  taken  that  in  the  deeper  respirations  and  quicker  pulse  induced 
by  the  ether  an  overdose  is  not  inhaled.  Failing  nitrous  oxide,  a  little 
chloroform  or  A.C.E.  may  be  first  given. 

Chloroform  is  most  conveniently  given  on  lint.  First  put  a  litde  vaseline 
on  the  face  to  prevent  blistering  ;  place  the  fold  of  lint  over  the  nose  and 
mouth,  and  then  gradually  drop  the  chloroform  on  it.  When  the  patient 
objects,  coax  him  to  '  blow  it  away.' 

It  is  a  good  plan,  standing  on  the  patient's  right,  to  hold  the  lint  on  the 
nose  with  the  left  thumb  and  forefinger,  pressing  on  the  nasal  bones,  while 
the  third  and  fourth  fingers  spread  over  the  forehead,  feel  the  pulse  of  the 
anterior  temporal  artery,  and  steady  the  head  ;  the  right  hand  is  then  free 
to  drop  on  the  chloroform  and  control  any  movements.  In  dropping  the 
chloroform  hold  the  bottle  near  the  lint  ;  if  it  is  dropped  from  a  height,  it  is 
extremely  easy  for  some  to  get  into  the  eye. 

Hold  the  child  as  little  as  possible.  If  it  seizes  the  lint,  quickly  replace 
it  with  a  fresh  piece  rather  than  waste  time  struggling  for  the  first ;  never 
try  with  chloroform  to  '  send  it  over  quickly.'  Each  inspiration  means  one 
dose  of  the  drug,  which  takes  effect  some  seconds  after  its  inhalation  ; 
therefore  remove  the  Unt  at  the  first  sign  of  anaesthesia,  or  the  patient  will 
inhale  several  unnecessary  doses.  The  quickness  with  which  children 
become  unconscious  has  been  referred  to.  It  occasionally  happens,  especially 
when  there  is  some  obstruction  to  respiration,  that  after  a  certain  degree  of 
unconsciousness  is  reached  the  patient  breathes  so  quietly  that  it  is  difficult 
to  induce  complete  narcosis,  and  nausea  with  feeble  circulation  is  produced. 
This  may  be  overcome  by  stimulating  the  respirations  by  rubbing  the  chest, 
pinching  the  jaw,  or,  better  still,  by  giving  a  little  ether. 

As  the  pain  during  an  operation  varies  with  the  tissues  cut,  it  is  not 
necessary  to  keep  the  patient  deeply  narcotised  throughout  the  operation, 
and  though  the  patient  may  wince  with  the  skin  incision,  the  remaining  steps 
of  the  operation  may  cause  no  signs  of  sensation. 

Should  there  be  coughing,  in  the  deep  inspiration  following  the  cough 
do  not  let  the  patient  inhale  too  much  chloroform  vapour,  and  be  careful 
not  to  mistake  the  general  jerking  of  the  limbs  caused  by  the  coughing  for 
voluntary  movements  requiring  more  chloroform.  It  is  occasionally  difficult 
to  abolish  reflex  movements  entirely  during  an  operation  on  the  skin,  and 
the  ansesthetist  must  therefore  not  respond  too  readily  to  the  '  More  chloro- 
form, please,'  of  the  operator. 

Spasm  of  the  glottis  with  crowing  inspiration  is  very  common,  especially 
if  the  patient  is  not  quite  'under'  or  is  beginning  to  have  nausea;  it  is 
generally  a  sign  of  imperfect  aucesthesia,  and  when  accompanied  by  such 
signs  as  rigidity  of  the  jaw  muscles,  contracted  or  slighUy  dilated  pupils, 
and  a  good  pulse,  is  an  indication  for  more  of  the  anaesthetic  ;  the  spasm  is 
partly  relieved  by  pushing  forwards  the  jaw  with  the  neck  hyper-extended. 
As  previously  remarked,  pulling  out  the  tongue  with  forceps  does  not  remove 


AncBsthetics  in  Special  Operations 


869 


the  spasm.  Such  treatment  is  rarely  required,  and  should  be  avoided  as 
much  as  possible,  as  being  liable  to  cause  unnecessary  after-pain  in  the  shape 
of  a  sore  tongue.  If  it  is  considered  advisable  to  keep  the  tongue  drawn 
out,  it  should  be  gently  held  out  with  a  pair  of  tongue  forceps,  or,  better 
still,  by  the  fingers  and  a  piece  of  lint.  The  lower  jaw  can  be  conveniently 
held  forwards  by  using  the  closed  forceps  as  a  lever,  the  upper  teeth  acting 
as  the  fulcrum,  care  being  taken  not  to  loosen  them. 

During  the  administration  the  same  rules  should  be  observed  with 
children  as  with  adults. 

When  once  the  child  is  'under'  it  is  very  important  to  avoid  moving  it 
suddenly  or  roughly  ;  such  treatment  tends  to  cause  syncope.  This  caution 
is  especially  necessary  if  there  has  been  any  loss  of  blood  or  if  there  is  faint- 
ness.  Under  these  circumstances  never  allow  a  patient  to  be  raised  up  into 
a  sitting  or  semi-sitting  position  for  the  application  of  dressings.  This  can 
easily  be  avoided  by  drawing  the  patient  to  the  end  of  the  table  and 
supporting  the  body  so  that  the  head  and  shoulders  project  beyond  the 
table  ;  full  access  can  thus  be  gained  to  any  part  without  in  the  least  raising 
the  trunk.  We  have  seen  a  serious  attack  of  faintness  brought  on  by  the 
sudden  raising  of  the  head  and  shoulders  of  a  child  at  the  end  of  an  opera- 
tion in  which  a  considerable  amount  of  blood  had  been  lost. 

In  connection  with  this  it  is  important  to  remember  that  feeble  respira- 
tions are  not  always  associated  with  shock.  One  of  the  most  serious 
symptoms  of  cardiac  and  general  failure  is  deep  gasping  respiration 
accompanied  with  a  quick  running  pulse.  If,  in  a  patient  undergoing  a 
severe  operation,  ordinary  quiet  respiration  suddenly  gives  place  to  deep 
inspirations,  especially  if  they  are  of  a  gasping  character,  associated  with  a 
quick  pulse  and  dilated  pupil,  it  is  a  sign  of  the  onset  of  serious  if  not  fatal 
syncope.  This  is  not  as  common  in  children  as  in  adults,  but  it  occurs  in 
them  under  similar  conditions.  It  is  due  to  sudden  anaemia  of  the  respi- 
ratory centre,  whether  caused  by  actual  loss  of  blood  or  cardiac  failure. 

Vomitingr,  if  the  stomach  is  empty,  can  be  overcome  by  giving  more 
chloroform  ;  otherwise  it  is  better  to  suspend  the  administration  until  the 
stomach  has  been  emptied,  and  then  to  resume  it ;  turn  the  patient  well 
on  one  side  during  vomiting,  and  keep  the  mouth  and  pharynx  clear.  A 
patient  with  a  loaded  stomach  will  breathe  badly,  have  stertor,  and  present  a 
more  or  less  cyanotic  appearance.  Frequently  the  vomiting  will  be  preceded 
for  some  time  by  a  condition  in  which  the  patient  presents  a  feeble  pulse, 
irregular,  stertorous,  or  spasmodic  respirations,  and  more  or  less  cyanosis, 
which  IS  improved  when  once  actual  vomiting  begins. 

Anaesthetics  in  Special  Operations.  —  There  are  practically  no 
conditions  under  which  an  anaesthetic  is  contra-indicated ;  if  an  operation 
can  be  performed,  an  anaesthetic  can  be  given.  A  few  operations,  however, 
require  special  notice. 

In  Tracheotomy  an  an;T:sthelic,  though  not  absolutely  necessary,  is  "a 
distinct  advantage,  especially  where  it  is  desired  to  clear  membrane  from 
he  trachea.  The  clanger  that  it  might  set  up  a  fotal  spasm  can  be  avoided 
by  giymg  ,t  gradually  m  a  diluted  state  and  by  delaying  the  administration 
until  the  operator  is  quite  ready.  If  there  is  much  difficulty  in  breathing, 
great  relief  is  given  by  the  exhibition  of  oxygen.    For  this  a  special  apparatus, 
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though  an  advantage  is  not  a  necessity,  as  a  current  of  the  gas  can  be 
au-anged  to  play  under  the  chloroforn,  Hnt.  As  preparation  for  any 
emergency  ,t  ,s  well  to  arrange  the  patient  on  a  definite  plan-e  g  on  the 
back,  w.th  the  shoulders  and  back  of  the  neck  supported  by  one  firm  pillow 
and  a  second  smaller  one  under  the  occiput.  In  the  event  of  a  sudden 
spasm  and  cessation  of  respiration  demanding  immediate  operation  by 
pullmg  away  the  second  pillow  the  head  at  once  drops  backward,  making 
promment  the  trachea  without  any  lifting  of  the  patient.  This  plan,  though 
most  useful  in  dealing  with  heavy  adults,  is  equally  valuable  in  children 

Operatt07is  on  the  Mouth.-\n  all  operations  on  the  mouth  or  pharynx 
It  adds  materially  to  the  patient's  safety,  and  to  the  chloroformist's  comfort 
to  have  the  patient's  head  hanging  downwards  ;  either  hanging  over  the  end 
of  the  table,  or  with  the  neck  so  extended  over  pillows  that  the  vertex  of  the 
head  rests  on  the  table.  The  head  must  lie  supported,  or  the  weight  of  it 
hanging  on  the  thorax  tends  to  fix  the  chest.  This  position  keeps  the  larynx 
quite  free  from  blood,  which,  while  it  is  fluid,  will  escape  through  the  nostrils 
or  mouth,  or  collect  in  the  palate.  A  damp  towel  or  bathing  cap  should  be 
fixed  around  the  head  to  keep  the  hair  from  being  soiled.  If  the  patient  be 
properly  arranged  in  this  position,  the  risk  of  blood  entering  the  larynx,  even 
when  the  hemorrhage  is  excessive,  is  very  slight,  providing  the  patient  is 
well  '  under.'  In  all  cases  of  bleeding  from  the  mouth  it  is,  we  are  convinced, 
safer  to  have  the  patient  quite  insensible  and  to  keep  the  blood  from  the 
larynx  by  arranging  the  patient  in  a  proper  position,  and  by  the  use  of 
sponges,  than  to  trust  to  a  semi-conscious  patient  coughing  up  the  blood. 
In  the  latter  case  there  is  an  equal  risk  that  the  blood  may  be  sucked  into  the 
larynx,  and  with  a  struggling  partially  insensible  patient  it  is  more  difficult 
to  control  any  bleeding. 

■  As  regards  the  selection  of  the  anaesthetic,  the  fact  that  the  operation  is 
one  involving  the  mouth  or  throat  does  not  in  itself  confine  the  anaesthetic  to 
chloroform.  Mr.  Warrington  Haward  has  shown  that  ether  may  be  used  in  the 
operation  for  cleft  palate,  and  ether  is  constantly  given  in  operations  for  post- 
nasal adenoid  growths. 

In  cleft  palate,  chloroform  is  the  most  convenient  anaesthetic  ;  it  should  be 
given  on  lint  until  the  patient  is  '  under,'  and  the  administration  continued  by 
Junker's  inhaler,  by  which  means  the  operator  can  work  continuously 
without  being  interrupted  by  the  chloroformist.  If  respirations  are  feeble  it  is 
a  good  plan  to  apply  the  ether  mask  until  moderately  deep  narcosis  results, 
when  it  can  be  kept  up  with  the  Junker. 

Post-nasal  adenoids  and  enlarged  tonsils,  by  interfering  with  the  free 
entrance  of  air,  and  consequently  of  the  anjesthetic,  are  apt  to  delay  the 
induction  of  anaesthesia  unless  means  are  taken  to  keep  open  the  mouth. 
The  best  position  for  these  cases  is  the  dorsal  position,  with  the  head  hanging 
over  the  end  of  the  table.  The  selection  of  the  anaesthetic  depends  largely 
upon  the  length  of  anaesthesia  required  by  the  surgeon.  Some  operators, 
who  prefer  to  work  extremely  quickly,  are  satisfied  with  the  40  seconds  or 
so  obtained  by  nitrous  oxide  and  oxygen.  A  longer  period  of  anaesthesia  can 
be  gained  by  ethyl  chloride  (some  60  to  90  seconds),  which  has  come  largel\- 
into  use  for  these  cases.  It  possesses  the  advantages  of  being  very  speed) 
in  its  action,  and  leaves  few,  if  any,  unpleasant  after-effects,  but  to  what 
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extent  it  is  safer  than  chloroform  is  still  uncertain.  With  ethyl  chloride,  and 
to  a  greater  extent  with  nitrous  oxide,  the  period  of  anaesthesia  is  so  short 
that  there  is  always  a  risk  that  the  patient  may  begin  to  struggle  or  cry  out 
before  the  operation  is  completed,  and  so  spoil  the  '  finish  '  of  the  proceedings. 
Besides,  so  short  an  anitsthesia  allows  the  surgeon  no  time  in  which  to  make 
a  careful  examination  of  the  effect  of  his  manipulations.  Certainly  from  the 
anesthetist's  point  of  view,  especially  in  nervous  subjects,  it  is  more  satis- 
factory to  induce  an  anaesthesia  which  can  be  kept  up  until  the  operation  is 
deliberately  completed. 

For  this  purpose  chloroform  or  A.C.E.  may  be  used  with  or  without  a 
little  ether  as  a  respiratory  stimulant,  or  nitrous  oxide  and  ether  for  older 
children. 

In  empyema  cases  chloroform  is  best.  Care  must  be  taken  not  to  produce 
coughing  by  giving  it  too  strongly  at  first,  and  the  child  must  not  be  turned 
to  the  sound  side,  but  may  be  sat  up  or  turned  on  the  diseased  side,  as 
recommended  by  Mr.  Godlee. 

For  the  operation  of  laminectomy^  chloroform  should  be  given.  The  best 
plan,  especially  if  there  is  paralysis  of  the  intercostals,  is  to  turn  the  patient 
right  on  to  the  face  and  support  the  body  on  pillows  in  the  following  way  : 
the  anterior  iliac  spines  rest  on  a  firm  sand  pillow,  an  ordinary  thin  pillow 
supports  the  chest,  and  the  forehead  rests  on  a  second  smaller  firm  sand 
pillow.  By  this  means  the  operator  gets  free  access  to  the  spine,  the  abdomen 
is  not  pressed  upon,  the  abdominal  viscera  fall  forwards  (i.e.  downwards),  and 
the  diaphragm  has  full  play,  while  the  mouth  and  nose  are  supported  some 
distance  from  the  table,  and  the  chloroform  lint  can  be  slipped  under  the 
nose  as  required  ;  any  secretion  flows  easily  out  of  the  mouth.  If  care  be 
taken  that  the  chest  is  not  pressed  upon,  the  patient  will  breathe  quite 
comfortably  in  this  position. 

Operations  on  the  Bladder. — In  these  cases  it  is  important  to  have 
the  patient  '  under '  before  injecting  the  bladder.  If  this  is  neglected  the 
manipulations  will  most  likely  set  up  spasm  of  the  glottis  and  straining, 
which  will  impede  the  inhalation  of  the  anaesthetic  and  delay  the  production 
of  anaesthesia. 

Delayed  Cbloroform  Poisoning-. — Since  1850  certain  continental  ob- 
servers have  held  that  the  inhalation  of  chloroform  produced  fatty  degenera- 
tive changes  in  the  liver,  kidneys,  and  heart.  In  consequence  of  the  lesions 
thus  produced,  death  might  result  even  many  days  after  the  inhalation. 
Further,  that  many  cases,  especially  in  young  children,  of  death  after  opera- 
tions attributed  to  shock  are  really  due  to  this  delayed  action  of  the  chloro- 
form. These  views  obtained  little  attention  in  this  country  until  Dr.  G.  L. 
Guthrie  '  in  1894,  and  again  in  1903,  published  a  series  of  cases  of  this 
nature,  and  the  question  has  recently  been  exhaustively  treated  by  Messrs. 
Harold  J.  Stiles  and  Stuart  McDonald.- 

We  are  unable  to  recall  clearly  any  case  which  would  come  under  this 
category.'' 

1  Lancet,  1894  and  1903. 

2  Reports  of  Society  for  Study  of  Disease  in.  Children  s  1904. 

A  typical  case  of  delayed  chloroform  poisoning  has  recently  occurred  at  the  Man- 
chester Children's  Hospital ;  the  liver  was  infiltrated  with  fatty  globules 
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The  symptoms  described  come  on  either  immediately  after  the  operation 
on  the  return  of  consciousness,  or  after  an  interval  of  some  hours  of  apparent 
well-being,  and  appear  to  bear  no  relation  to  the  length  of  aniesthesia, 
severity  of  the  operation,  or  degree  of  immediate  shock.  The  nervous 
system  is  chiefly  affected  ;  the  condition  is  stated  to  resemble  acute  delirious 
mama,  there  is  always  extreme  restlessness  and  sleeplessness,  sometimes 
screaming  and  delirium.  Vomiting,  of  a  copious  and  persistent  type,  is 
invariably  present,  and  resembles  the  vomiting  which  accompanies  cerebral 
disease.  The  temperature,  usually  subnormal  immediately  after  the  opera- 
tion, rises  above  normal,  reaching  in  some  cases  as  high  as  103°  and  104=. 
Death  results  from  gradual  exhaustion,  slight  jaundice  is  sometimes  present, 
and  occasionally  albuminuria.  In  all  the  cases  there  were  found  marked 
changes  in  the  liver,  which  are  described  as  '  intense  fatty  infiltration 
apparently  unaccompanied  by  fatty  degeneration.' 

As  similar  symptoms  and  post-inortein  changes  may  be  produced  by 
acute  sepsis,  it  is  difficult  to  estimate  the  part  played  by  chloroform  in  the 
production  of  this  condition.  Dr.  Guthrie,  who  most  carefully  excludes  all 
other  possible  causes  of  death,  comes  to  the  conclusion  that  in  such  cases 
the  deaths  are  due  to  an  auto-intoxication,  produced  by  the  effect  of  the 
chloroform  and  shock  of  the  operation  on  an  existing  fatty  liver  ;  the  result 
being  that  the  functions  of  the  liver  are  so  far  interfered  with  that  the  system 
becomes  loaded  with  toxic  alkaloids. 

Accidents  are  of  a  similar  nature  to  those  which  occur  in  adults,  and 
should  be  treated  on  similar  principles.  As  examples  of  the  various  kinds  of 
accidents  may  be  quoted  cases  in  which  an  attempt  is  made  to  antesthe- 
tise  speedily  a  crying  child,  with  the  result  that  it  is  allowed  to  take  several 
deep  inspirations  of  a  highly  concenti'ated  chloroform  vapour,  and  so  obtains 
a  sudden  overdose  ;  in  other  cases  during  deep  anaesthesia  the  dangerous 
symptoms  may  be  initiated  by  some  sudden  movement  of  the  child.  We 
have  seen  two  cases  of  this  class  when  the  patient  was  deeply  narcotised  for 
the  operation  of  cleft  palate  ;  the  sudden  raismg  of  the  child  produced 
symptoms  of  syncope.  In  unprepared  patients  the  embarrassment  of 
respiration  caused  by  a  loaded  stomach  and  the  onset  of  vomiting  gives 
much  trouble.  The  patient  breathes  with  difficulty,  has  spasm  of  the  glottis, 
becomes  pale  and  slightly  cyanosed,  has  a  feeble  pulse,  &c.  ;  most  of  these 
symptoms  are  relieved  by  vomiting. 

The  serious  accidents  happen  almost  invariably  under  chloroform,  and 
are  due  to  a  primary  failure  of  the  circulation.  This  may  be  due  to  a 
paralytic  dilatation  of  the  heart,  or  to  vaso-motor  paralysis.  In  young 
subjects  the  latter  occurrence  is  probably  the  more  common. 

Judging  from  the  reports  of  fatal  cases,  one  point  seems  to  be  constantly 
overlooked.  It  is,  that  serious  failure  of  the  circulation  under  chloroform, 
as  in  other  conditions,  is  indicated  by  increased  respiratory  movements. 
With  these  are  associated  other  signs  of  failing  circulation,  pallor,  imper- 
ceptible pulse,  dilated  pupils,  and  occasionally  muscular  twitchings,  or  even 
convulsions.  The  exaggerated  respirations  are  produced  by  the  antemia 
of  the  respiratory  centre,  and,  when  present  with  other  symptoms,  indicate 
a  grave  state  of  the  circulation  and  approaching  dissolution. 

This  condition  may  set  in  at  any  stage  of  the  amesthesia,  but  it  happens 
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most  frequently  very  early  in  the  administration.  The  generally  accepted 
belief  that  only  cessation  or  paralysis  of  the  respiration  is  to  be  feared  under 
chloroform,  has  led  to  the  significance  of  these  symptoms  being  overlooked, 
and  to  the  loss  of  many  cases. 

Too  often  it  is  the  sudden  cessation  of  these  free  respirations  which  draws 
attention  to  the  fact  that  something  is  wrong.  It  is  then  found  that  the 
patient  is  pale,  with  dilated  pupils,  and  pulseless,  at  which  late  stage  treat- 
ment is  generally  futile.  During  narcosis,  as  during  consciousness,  the 
respirations  afford  most  valuable  information  as  to  the  condition  of  the 
heart  and  circulation.  During  the  administration  of  anaesthetics,  especially 
chloroform,  every  alteration  in  the  rhythm  of  the  respirations,  particularly  in 
the  direction  of  increased  respiratory  movements,  should  be  checked  by 
observation  of  the  circulation. 

Under  an  anaesthetic  the  respirations  become  accelerated  from  many 
causes,  but  there  is  no  mistaking  the  free,  somewhat  gasping  inspirations, 
accompanied  with  pallor  and  dilated  pupils,  due  to  failure  of  the  circulation. 

The  treatment  of  this  emergency  must  be  immediate.  The  indications 
are  to  encourage  the  flow  of  blood  to  the  head  and  to  stimulate  the  heart 
and  keep  up  the  blood  pressure.  This  is  best  achieved  by  lowering  the 
patient's  head  and  the  vigorous  performance  of  artificial  respiration  in  such 
a  fashion  as  to  compress  the  heart.  The  object  of  artificial  respiration 
being  to  stimulate  the  circulation  and  keep  up  the  blood  pressure,  it  should 
be  employed  at  once,  even  if  respiratory  movements  are  still  present.  The 
head  should  not  be  held  in  the  dependent  position  too  long,  but  the  patient 
should  constantly  be  momentarily  raised  into  the  sitting  position  and 
lowered  again.  By  this  means  the  blood  is  kept  from  stagnating  in  the 
head,  and  a  certain  degree  of  artificial  circulation  may  be  maintained. 
If,  from  the  congested  cyanosed  condition  of  the  face  and  engorged  con- 
dition of  the  veins  of  the  neck,  there  is  reason  to  suppose  that  the  heart  is 
in  a  state  of  paralytic  dilatation,  the  patient  should  be  early  raised  into 
a  sitting  posture  (artificial  respiration  being  continued),  so  as  to  relieve 
the  heart  of  the  pressure  of  the  blood  in  the  abdominal  vessels  and  enable 
it  to  recover  itself. 

The  success  of  the  treatment  in  such  chloroform  accidents  depends 
largely  upon  the  promptness  with  which  it  is  applied.  Begun  early  during 
the  stage  of  exaggerated  respirations  it  will  almost  certainly  be  successful. 

A  number  of  drugs  have  been  suggested  as  cardiac  or  circulatory 
stimulants  under  such  circumstances— e.g.  liq.  amnion,  fort,  and  acid, 
hydrocyan.  by  inhalation  ;  and  ext.  suprarenal  capsules  and  nicotine  by 
hypodermic  injection.  All  these  labour  under  the  disadvantage  that  to  be 
effectual  a  certain  considerable  degree  of  circulation  must  be  present  for 
their  absorption  and  conveyance  to  the  heart,  &c.,  and  this  is  as  a  rule  absent. 
Of  all,  ammonia,  from  the  method  of  applying  it  by  inhalation  and  its  power- 
ful effect  as  a  cardiac  stimulant,  would  seem  most  likely  to  be  useful.  The 
injection  of  adrenalin  has  also  proved  useful. 

The  main  reliance,  however,  must  be  placed  upon  efficient  artificial 
respiration.  The  battery  is  useful  only  as  a  means  of  producing  artificial 
respiration  by  stimulation  of  the  phrenic  nerves,  and  then  it"  must  be 
combined  with  compression  of  the  chest. 
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MODIFIED  MILK;   MILK  LABOKATOKY 


THE  WALKER-GORDON  LABORATORY, 

79  DUKE  STREET,  GROSVENOR  SQUARE,  W. 

Prescription  Form 


Per  Cent. 


Fat 

Milk-Sugar  . 
Proteids 
Mineral  MatLer 
Total  Solids  . 
Water  . 

Ordered  for 


100  oo 


REMARKS 


Number  of 

feedings 

Amount  at 
each  feeding 


Infant's  age 
Infant's  weight 
Alkalinity 
Heat  at 


% 


°  F. 


Date, 


Signature, 


190 


If  the  physician  does  not  care  to  mention  tlie  especial  percentages,  he  can  ask  for 
percentages  which  will  correspond  to  the  analysis  of  human  milk,  and  he  can  then 
vary  any  or  all  of  these  percentages  later,  according  to  the  need  of  the  especial  infant 
prescribed  for.  ^ 
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Reference  has  been  made  (p.  50)  lo  Iho  milk  laboratories  established  in  Boston  and 
other  ernes  of  the  United  States  (also  in  London-the  Walker-Gordo  Lab  a"  ^^^^^^ 
Duke  Street  Grosvenor  Square,  W.)  for  preparing  and  modifying  cow's  milk Tn 
o  der  to  suit  the  varymg  needs  of  infants  and  children,  both  in  health  and  disease 
The  physician  writes  a  prescription  stating  the  amount  of  fat,  milk-sugar,  caseinogen 
whey-proteids  required  in  the  infant's  food,  and  also  the  amount  at  each  feedlg' 
the  prescription  is  dispensed  at  the  laboratory,  and  delivered  at  the  house  daily' 
according  to  the  directions  given.  One  of  the  most  important  points  in  con 
nection  with  these  establishments  is  that  they  have  control  of  the  milk  from  the  first  • 
they  keep  their  own  cows,  not  purchasing  any  milk.  Their  cows  are  selected,  fed,' 
and  cared  for  solely  with  reference  to  the  employment  of  their  milk  for  infant  feeding, 
and  the  health  of  the  animal  is  most  carefully  looked  after.  The  milk  is  cooled  at  once 
to  40"  F.,  and  kept  at  this  temperature  till  used.  The  food  is  sent  out  in  separate 
leeding  bottles,  ready  sterilised  or  pasteurised,  and  all  the  nurse  requires  to  do  is  to 
warm  the  food  and  fit  the  india-rubber  teat  to  the  bottle  when  the  infant  is  to  be  fed. 
A  specimen  of  a  prescription  form  is  given  on  p.  875. 


« FETTMILCH ' 

Gaertner  has  utilised  the  cream  separator  to  obtain  '  humanised  '  milk  on  a  larger 
scale  than  is  possible  in  the  household.  His  method  is  the  following  :  50  litres  of 
good  cow's  milk  are  mixed  with  50  litres  of  water,  warmed  to  a  temperature  of  90° 
or  100°  F.,  and  placed  in  the  cistern  of  the  apparatus.  The  separator  is  set  to  work 
and  made  to  revolve  at  such  a  rate  that  the  two  outgoing  streams  are  equal  in  amount- 
that  is,  50  litres  are  delivered  from  the  tube  which  is  connected  with  the  centre  of  the 
revolving  funnel,  and  50  litres  are  deHvered  by  the  tube  connected  with  the  eccentric 
part  of  the  funnel.  The  former  ('  Fettmilch  ')  contains  nearly  all  the  fat  of  the  milk, 
half  the  proteids,  sugar,  and  salts  ;  the  other,  the  '  separated  '  or  '  Magermilch,'  con- 
tains a  trace  of  fat,  and  half  the  proteids,  sugar,  and  salts,  as  well  as  any  dirt  or  grit 
or  other  heavy  particles  present  in  the  milk. 

The  composition  of  '  Fettmilch  '  compares  thus  : 


Proteids 

Fat 

Lactose 

Cow's  milk,  diluted  with  half  water  . 

'  Fettmilch '  

Woman's  milk  

176 
176 
1-94 

i-8i 
3-00 
3-10 

2  "4  I 
2-4 

6-3  ! 

It  will  be  seen  from  these  analyses  that  it  will  only  be  necessary  to  add  4  per  cent, 
of  milk-sugar  to  the  '  P'ettmilch  '  in  order  to  make  it  very  closely  correspond  with  the 
percentage  composition  of  woman's  milk.  This  will  be  equivalent  in  round  numbers 
to  adding  350  grains  of  milk-sugar  to  every  pint  of  '  Fettmilch.' 

The  separator  fulfils  the  useful  office  of  removing  the  sand,  grit,  dried  freces,  eSic, 
present  in  the  milk. 


BACKHAUS'S  MILK 

The  method  of  preparing  '  humanised  '  milk  as  suggested  1j}'  Professor  B.ickhaus 
is  carried  out  commercially  by  Herr  Gottschalk  at  Frankfort-am-Main.  Cow's  milk 
is  first  passed  through  a  centrifuge  ;  the  separated  milk  is  heated  to  40°  C,  and 


Milk  Sierilisers  cS// 

20  grammes  of  a  powder  consisting  of  pepsin  and  trypsin  added  to  every  100  litres  of 
separated  milk.  About  50  per  cent,  of  the  proteid  is  precipitated,  and  the  remaining 
50  per  cent,  is  peptonised  or  pre-digested  during  the  twenty  or  twenty-five  minutes 
the  process  is  carried  on.  The  mixture  is  heated  to  80°  C.  to  destroy  the  ferments, 
and  filtered  ;  cream  is  then  added  to  the  filtrate  in  sufficient  quantity  to  represent 
3*5  per  cent,  of  fat.  Milk-sugar  is  also  added  to  the  milk  food  thus  obtained  ;  it  is 
then  bottled,  and  sterilised. 


MILK  STEBIIilSERS.    (See  p.  53.) 

Hawksley's  milk  steriliser  (fig.  238)  consists  of  a  milk  bottle  which  is  placed  in  a 
strong  tin  containing  water  and  provided  with  a  lid  and  a  thermometer.  The 


Fig.  238.— Hawksley's 
steriliser. 


Fig.  239. — Escherich's  steriliser. 


apparatus  is  placed  on  a  fire  or  stove,  and  the  water  in  the  tin  maintained  at  a 
temperature  of  155°  or  160°  F.  for,half  an  hour.  The  milk  bottle,  covered  with  a 
cap  or  plugged  with  sterilised  cotton  wool,  is  kept  in  ice  or  a  cool  place  till  required. 
(See  fig.  1 1 ,  p.  5 1 .  > )  A  siphon  for  drawing  off  the  lower  half  of  the  milk  after  standing 
is  supplied  with  the  apparatus. 

Soxhlet  has  devised  an  apparatus  for  household  use  by  means  of  which  '  sterilising  ' 
can  be  carried  out  efficiently  ;  or,  in  other  words,  milk  in  bottles  is  exposed  to  a 
temperature  of  212°  F.  for  an  hour  or  more.    This  process  has  the  great  advantage 

1  Can  bo  obtained  of  Hawksley,  357  Oxford  Street,  London,  W. 


8/8 


Appcjidix 


of  effechially  destroying  all  organic  matters;  and  the  continnorl 
appears  to  render  it  less  readily  precipitated     The  "  tSs""  '  c<^S       r  ? 
vessel  resembling  a  potato-steamer,  into  which  elht  o     en  ,  °   '^^'^  «^  ^^heet.ln. 
infant's  food,  and  provided  with  a  stopper  or 

placed  in  the  apparatus  so  as  to  surround  the  bottles  and  ihe  J  hi    \      ,  ' 

and  at  the  same  time  the  curd  is  less    adiiy  pr    p^tecf  ^  T^^^^ 
theapparatus  may  he  obtained  of  Maw.  So^nrsXlLrsg  eStlt^l^C  '""^^  " 
Escherich  s  m.lk  steriliser  (fig.  339)  consists  of  two  tin  cylindrica  vessel;   an  outer 
one   .)  which  IS  placed  on  the  fire  and  contains  the  water  surround  nl  'the  inTe 
vesse  ;  and  an  inner  tm  (a)  which  contains  the  milk  food  in  sufficient  ^nti  v  fo 
twenty-four  hours'  consumption.    It  has  a  movable  lid,  which  is  kept  in  posit  on  by 


Fig.  240. — Siebert's  steriliser. 


a  lever  (^)  and  a  curved  piece  of  metal  {h')  ;  it  is  provided  with  an  air  filter  (c)  and  a 
stopcock  {d)  for  drawing  off  the  milk  when  removed  from  the  outer  vessel.  To  use 
the  apparatus  the  milk  and  barley  water  are  placed  in  the  inner  vessel,  and  the  lid 
closed  ;  this  is  placed  in  the  outer  vessel  which  contains  water,  and  the  whole  placed 
on  the  fire  or  over  a  gas  flame  and  boiled  for  half  an  hour.  The  inner  vessel  is  then 
removed  and  hung  up  in  a  cool  place  ;  the  food  is  drawn  off  as  required  by  means  of 
the  stopcock  in  the  bottom  of  the  apparatus,  the  stopcock  in  connection  with  the  air 
filter  being  turned  on  at  the  same  time.  In  connection  with  this  apparatus  Escherich 
uses  feeding  bottles  on  the  outer  surface  of  which  are  engraved  the  amounts  of  food 
required  at  the  various  ages,  and  the  amount  of  w^ter  to  be  added  to  the  milk. 

Siebert,  of  New  York,  has  devised  a  simple  milk  steriliser,  with  bottles  of  various 
sizes  to  suit  the  different  ages  of  the  infant.  It  consists  (fig.  240)  of  a  metal  support 
for  six  or  eight  bottles,  the  whole  being  placed  in  a  steamer  from  thirty  to  forty-five 
minutes. 

Freeman,  of  New  York,  has  devised  an  ingenious  milk  '  pasteuriser,' which  is 
much  used  in  the  United  States, 


Gerber's  Acid  Butyrometer 
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ESTIMATION  OP  FAT  IN  MILK 

Dr.  Gerber's  acid  butyrometer  is  a  simple  and  convenient  apparatus  for  estimating 
the  amount  of  fat  in  milk  or  milk  mixtures.  The  process  consists  in  well  mixing 
lO  c.c.  of  sulphuric  acid,  I  c.c.  of  amyl  alcohol, 
and  II  c.c.  of  milk  in  a  special  tube  with  a 
graduated  neck  and  then  '  centrifuging. '  The 
fat  which  separates  from  the  mixture  is  measured 
in  the  graduated  neck.  The  centrifuge  is  set  in 
motion  by  a  piece  of  catgut,  wound  round  the 
axle,  and  then  quickly  pulled  off  like  spinning 
a  top.' 

BARLEY  WATER 

Place  a  teaspoonful  of  best  pearl  barley  in  an 
enamelled  saucepan,  add  a  pint  of  water,  and 
boil  for  a  few  minutes,  stirring  all  the  time  so  as 
thoroughly  to  cleanse  the  grain.  Pour  the  water 
off  the  barley,  replace  by  a  pint  and  a  half  of 
clean  water,  and  simmer  gently  for  an  hour,  and 
strain.  Another  and  better  method  is  to  use 
barley  meal  prepared  from  the  whole  grain, 
inasmuch  as  the  greater  part  of  the  gluten  is 
found  in  the  cells  lining  the  husk  (Jacobi).  The 
grain  should  be  well  washed  and  ground  in  a  coffee-mill  kept  for  the  purpose.  The 
barley  water  used  during  the  early  months  of  infancy  should  be  a  thin  mucilaginous 
fluid  ;  in  the  latter  months  it  should  be  thicker,  or  barley  jelly  may  be  used  to 
thicken  the  milk.  ^ 

OATMEAL  WATER 

_  A  tablespoonful  of  coarsely  ground  oatmeal  should  be  placed  in  a  pint  of  water  : 
simmer  gently  for  an  hour,  replace  the  water  evaporated. 


Fig.  241. — Gerber's  acid  butyrometer. 


ARROWROOT  WATER 

_  Take  two  teaspoonfuls  of  best  arrowroot  and  a  pint  of  water;  simmer  for  five 
minutes,  stirring  constantly.  ' 

WHEY 

Warm  a  pint  of  milk  to  blood-heat  ;  add  a  teaspoonful  of  'artificial  rennet' 
Benger's  is  an  active  preparation)  ;  in  a  few  minutes  the  curd  will  have  serrated 

k1-1  """"^  ^""'^        ^"^^y-  ^second  straining  is  often  necessarv  after 

boiling     Whey  thus  prepared  may  be  given  to  a  newly-born  infant   crealn  o^  m  Ik 
being  added  according  to  its  powers  of  digestion.    Whev  with  some  nHHTH  K  T 
useful  as  a  substitute  for  '  white  wine  whej,'  and  generaHy  a^^^^^^^^^^^^ 


VEAL  TEA 


'  Dairy  Supply  Company,  London. 
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in  an  oven  not  too  hot,  and  bake  for  three  or  four  hours— or  it  maybe  left  in  the  oven 
all  night ;  strain  and  remove  fat ;  replace  the  evaporated  water, 

SCRAPED  MEAT 

Take  a  thick  rumpsteak  of  the  best  quality  ;  scrape  it  with  a  knife  until  reduced 
to  shreds.  A  sandwich  can  be  made  by  placinj?  a  small  portion  between  very  thin 
slices  of  bread  and  butter.  Some  children  will  take  the  meat  pulp  out  of  a  teaspoon 
or  mixed  with  gravy  or  beef  tea.  Scraped  meat  can  also  be  prepared  from  rump- 
steak  which  has  been  frizzled  for  a  few  moments  on  a  quick  fire,  the  burnt  outside- 
being  cut  off  before  the  meat  is  scraped. 

RAW  MEAT  JUICE 

Finely  mince  a  pound  of  the  best  rumpsteak  freed  from  fat.  Place  in  an  earthen 
vessel  with  sufficient  cold  water  to  well  cover  it,  add  some  lump  sugar,  and  let  it  stand 
for  four  hours.  Strain  through  muslin.  It  can  be  given  with  brandy  or  port  wine 
if  thought  desirable. 

LmSEED  MEAL  POULTICES 

Warm  a  basin,  pour  in  boiling  water  ;  sprinkle  in  the  meal,  stirring  vigorously, 
till  it  becoijies  of  the  consistency  of  thick  porridge  ;  spread  on  tow  or  old  linen,  turn- 
ing in  the  edges  all  round  ;  before  applying  put  it  against  one's  cheek  to  feel  that  it 
is  not  too  hot.  Retain  in  position  with  a  broad  flannel  roller,  secured  with  safety- 
pins.  Renew  every  four  hours  or  oftener.  The  poultice  should  not  exceed  half  an 
inch  in  thickness.  Caution  is  necessary  in  poulticing  the  chests  of  infants,  in  order 
not  to  overload  the  chest  and  tire  out  the  respiratory  muscles. 

MUSTARD  POULTICES 

These  may  be  made  in  a  similar  way  to  the  above,  the  mustard  being  mixed  with 
warm  water,  and  stirred  well  into  the  linseed  poultice.  One  part  of  mustard  to  three 
or  four  of  linseed  meal  may  be  used  for  infants  and  young  children,  kept  on  for  four 
hours,  and  repeated  according  to  the  amount  of  redness  produced. 

BRAN  POULTICES 

Bran  poultices  are  preferable  to  linseed  poultices  when  the  weight  of  the  latter  is 
an  objection,  as  in  colic.  A  flannel  bag  is  filled  with  bran  ;  boiling  water  is  then 
poured  over  it  till  it  is  thoroughly  saturated  ;  it  is  then  wrung  dry  in  a  towel,  placed 
against  one's  cheek  to  test  the  temperature,  and  applied. 

HOT  FOMENTATIONS 

Flannel  or  spongio-piline  may  be  used,  being  wrung  out  of  boiling  water  in  a 
towel,  sprinkled  with  laudanum  or  turpentine  according  to  the  eff"ect  desired,  and 
applied.  The  fomentations  should  be  retained  in  position  by  means  of  a  flannel 
bandage. 


Antipyretic  Methods 


ANTIPYKETIC  METHODS 

Sponging. — The  readiest  means  of  reducing  temperature  when  the  fever  is 
moderate  in  degree  is  by  sponging.  The  child  should  be  stripped  and  lie  upon  a 
blanket  or  sheet  with  a  waterproof  beneath  ;.  a  large  sponge  should  be  used,  and  the 
face,  trunk,  and  extremities  sponged  for  five  or  ten  minutes.  The  water  used  should 
be  cold,  but  with  nervous  patients  it  is  well  to  begin  with  tepid  water.  If  the  child  is 
feeble,  it  may  have  a  hot  bottle  to  its  feet  during  the  sponging.  Cold  sponging  is  a 
useful  and  safe  means  of  reducing  temperature  in  all  febrile  conditions,  but  its  action 
is  only  temporary. 

Packs. — The  efficacy  of  a  continuous  pack  in  reducing  temperature  depends  upon 
its  action  on  the  skin  in  producing  sweating,  the  cooling  effect  of  the  application  of 
the  wetted  sheet  being  temporary  only,  unless  the  pack  be  frequently  reapplied. 
Packs  are  most  useful  in  conjunction  with  certain  drugs,  as  aconite  and  quinine.  To 
give  a  cold  pack,  a  sheet  should  be  wrung  out  of  cold  water  and  applied  to  the 
patient  from  the  neck  to  the  feet  ;  a  blanket  is  then  wrapped  round  the  sheet.  It 
should  be  reapplied  in  a  quarter  of  an  hour  if  the  temperature  appears  high,  but 
frequently  the  patient  goes  to  sleep  in  the  pack,  and  it  may  be  wise  to  leave  him 
undisturbed,  for  an  hour  at  least.  Cold  packs  are  often  of  great  service  in  scarlet 
fever,  measles,  and  other  febrile  conditions.  In  pneumonia  packs  are  often  useful,  the 
wet  sheet  being  applied  only  round  the  chest. 

Baths. — The  cold  or  graduated  bath  is  the  most  rapid  means  of  reducing  a  high 
temperature,  and  has  the  advantage  of  being  readily  applied.  The  child  may  be 
placed  in  a  bath  of  ioo°  F.  and  the  temperature  of  the  bath  reduced  by  the  gradual 
addition  of  cold  water.  The  cold  water  may  be  poured  over  the  patient's  head  if  the 
temperature  is  high.  Cold  baths  may  be  used  in  enteric,  pneumonia,  measles,  indeed 
in  a  high  temperature  from  any  cause  excepting  scarlet  fever  or  diphtheria.  In  severe 
attacks  of  these  diseases  the  cold  bath  is  apt  to  depress  too  much,  the  patient  becoming 
cold  and  collapsed. 

Enema. — Enemata  of  cold  water  have  been  successfully  used  in  reducing  tempe- 
rature, but  can  only  be  of  limited  application. 

Icebags.— Ice  applied  to  the  head  or  chest  in  a  rubber  bag,  or  flannels  wrung  out 
of  ice  and  water,  form  effectual  means  of  reducing  temperature. 

Aconite,  given  in  the  form  of  tincture,  is  useful  as  an  antipyretic  in  conjunction 
with  packs.  It  is  necessarily  of  limited  application  on  account  of  the  depression  it 
produces  if  pushed.  Half  to  two  minims  may  be  given  every  hour  in  pneumonia,  the 
effect  being  carefully  watched. 

Quinine. -Quinine  may  be  given  to  reduce  temperature  in  doses  of  two  to  ten 
grains  of  the  sulphate  in  syrup  of  orange-peel,  milk,  or  cocoa  ;  it  is  useful  for  this 
purpose  in  conjunction  with  packs  in  malaria,  scarlet  fever,  pneumonia,  and  measles. 
If  given  by  the  rectum,  the  neutral  bisulphate  should  be  used,  or  the  sulphate  should 
be  dissolved  with  the  least  possible  excess  of  acid.  It  is  well  to  bear  in  mind  that 
it  is  useless  to  expect  absorption  from  a  rectum  loaded  with  fteces,  and  a  drachm  of 
glycerine  must  be  administered  in  order  to  relieve  the  bowels  before  injecting  the 
quinine.    The  quantity  given  by  rectum  must  be  double  that  given  by  mouth. 

The  subcutaneous  injection  of  quinine  is  not  often  resorted  to  in  infants,  inasmuch 
as  a  neutral  solution  is  not  often  at  hand  when  wanted.  In  a  high  temperature  due 
to  malaria  it  would  be  of  service. 

Phenacetin.— This  drug  is  much  used  for  reducing  fever  at  the  present  time. 
One  grain  may  be  given  to  an  infant  6  months  to  i  year  old,  two  to  five  grains  for 
children  from  2  to  7  years,  doses  up  to  ten  grains  for  older  children.    It  may  be 

3  L 


Appendix 

repeated  every  two  or  four  hours.  It  is  liest  given  suspended  with  pulv.  tragacanth 
CO. ,  as  it  is  very  insoUible. 

Phenazone  (antipyriii)  may  be  given  in  similar  doses  ;  as  it  is  soUible  in  water 
it  may  be  prescribed  in  tabloids  or  powders.  ' 


HOT  PACKS 

Hot  packing  is  most  useful  in  nephritis,  especially  when  the  kidneys  are  choked. 
A  blanket  is  wrung  out  of  hot  water  as  dry  as  possible  and  cjuickly  apjilied,  care  being 
taken  that  it  is  not  too  hot ;  it  may  be  renewed  in  half  an  hour. 


HOT  AIR  OR  VAPOUR  BATHS 

These  are  useful  under  similar  circumstances  to  the  hot  pack  ;  they  are  applied 
by  means  of  a  special  apparatus,  Allen's  being  the  best.  A  hot  vapour  bath  can 
be  improvised  for  a  child  with  a  'bronchitis  kettle,'  or. even  an  ordinary  kettle,  and 
spirit  or  paraffin  lamp,  a  chair  being  used  as  a  '  cradle.'  There  is,  however,  some  risk 
of  accident. 


MUSTARD  BATH 

An  ounce  of  mustard  to  a  gallon  of  water  (ioo°  F.)  is  the  right  proportion.  The 
mustard  should  be  made  into  a  paste  in  a  basin,  and  gradually  stirred  into  the  water 
of  the  bath.  Useful  in  diarrhoea,  pneumonia,  or  collapse  from  any  cause  ;  more 
especially  in  infants  and  young  children. 


NARCOTICS  AND  SEDATIVES 

Opiates. — Infants  are  sensitive  to  the  action  of  opium,  and  this  drug  requires  to 
be  administered  with  great  caution  and  its  effect  carefully  watched.    At  the  same 
time  there  cannot  be  a  doubt  as  to  its  value  in  many  instances,  particularly  in  relieving 
pain  and  quieting  the  overaction  of  the  bowels.    In  prescribing  it  to  infants,  not  only 
the  question  of  age,  but  also  the  size  of  the  child,  the  complaint  from  which  it  is 
suffering,  and  the  degree  of  exhaustion  present,  must  be  borne  in  mind.    It  is  obvious 
that  the  dose  of  opium  suitable  for  a  strong,  well-nourished  infant  of  6  months  of  age, 
suffering  from  colic,  might  be  unsafe  if  given  to  an  infant  of  i8  months  in  the  last 
stages  of  gastro-intestinal  atrophy.    Infants  in  the  last  stages  of  diarrhoea,  atroph}', 
and  pneumonia  are  exceedingly  sensitive  to  opium,  and  caution  should  be  observed  in 
giving  it  to  them.    Moreover,  such  infants  pass  sometimes  into  a  comatose  state 
before  death,  not  unlike  the  condition  produced  by  opium  poisoning,  and  under  these 
circumstances  the  immediate  cause  of  death  might  be  attributed  to  opium.     As  a 
general  rule,  and  presuming  the  infant  is  a  well-nourished  one,  \  grain  of  Dover's 
powder  or  \  minim  (^l^  grain)  of  liq.  morphinse  hydrochlor.  may  be  given  to  an 
infant  of  6  months,  and  repeated  in  four  hours  if  necessary.    Larger  doses  may  be 
given  with  safety  if  the  infant  can  be  watched,  and  indeed,  if  the  infant  is  suffering 
from  acute  colic  or  intussusception,  twice  or  even  four  times  the  dose  named  may  be 
given.    In  one  case  coming  under  our  observation     grain  of  acetate  of  morphia  was 
given  to  a  strong  infant  of  4  months  of  age  suffering  from  acute  abdominal  pain  ;  the 
infant  became  drowsy,  the  pupils  were  semi-contracted,  it  remained  in  a  semi-comatose 
state  with  sighing  respiration  for  two  or  three  hours,  when  it  woke  up  perfectly  well. 
It  was  evident,  however,  that  the  limit  of  safety  had  been  passed.    Three  grains  of 
pulv.  kino  CO.  were  given  to  an  infant  of  6  months,  who  was  much  wasted  and 
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suffering  from  diarrhoea,  at  intervals  of  four  hours,  three  doses  being  given  in  all. 
The  second  dose  made  it  drowsy  ;  it  died  a  few  hours  after  the  third  dose  with  all  the 
symptoms  of  opium  poisoning.  It  had  taken  in  all  nearly  \  grain  of  opium.  One 
grain  of  Dover's  powder  or  a  minim  {=  -^i^  grain)  of  liq.  morphina.-  hydrochlor.  is  an 
average  dose  for  an  infant  a  year  old,  and  may  be  repeated  in  two  or  four  hours  if 
necessary.  2  or  3  grains  of  Dover's  powder  or  2  or  3  minims  of  liq.  morphina; 
hydrochlor.  may  be  given  to  children  between  2  and  4  years  of  age.  Children 
over  6  years  of  age  are  much  less  sensitive  to  opium  than  younger  children,  and 
\-k  g""^!"  of  opium  may  be  given  if  necessary  to  relieve  pain  in  peritonitis  or  other 
diseases.  It  must  be  borne  in  mind  that  idiosyncrasies  may  be  met  with,  and 
infants  may  be  found  exceedingly  sensitive  to  opium,  or,  on  the  other  hand,  very 
tolerant. 

Subcutaneous  injections  of  morphia  should  be  given  with  great  care  to  infants 
under  a  year,  and  are  not  often  required  for  young  children  ;  gViUo  g™i"  would  be 
the  dose  for  an  infant  of  a  year.  These  injections  have  been  given  with  some  success 
in  infantile  convulsions. 

Codeine  is  of  some  value  in  relieving  pain  in  children,  especially  in  connection 
with  the  alimentary  system.  It  may  be  given  in  syrup  of  orange  or  Virginian  prune, 
in  doses  of  J^-i  grain  to  infants  and  young  children,  and  i-^  grain  to  older  children. 
It  is  useflil  in  colic,  diarrhoea  with  tenesmus,  and  irritative  cough— in  the  latter 
perhaps  not  so  good  as  morphia. 

Chloral  hydrate.— Chloral  is  soluble  in  water,  and  may  be  given  in  doses  of 
2  or  2|  grains  to  the  drachm  of  cinnamon  water,  sweetened  with  syrup  of  orange. 
Infants  and  children  tolerate  chloral  well  ;  its  principal  use,  combined  with  bromide, 
is^in  convulsions  and  to  procure  sleep.  It  is  useful  in  relieving  the  pain  of  colic. 
2i-5  grains  may  be  given  to  infants  from  6  months  to  2  years  old.  5-10  grains  may 
lie  given  to  older  children.  Very  much  larger  doses  have  been  given  to  procure 
anesthesia  (Bouchut). 

Bromide  of  potassium.— An  average  dose  for  a  child  i  year  old  is  2-2^  grains 
to  the  drachm  of  water  sweetened  with  syrup  of  orange  or  lemon,  and  spirit  of  chloro- 
form. The  liquid  extract  of  liquorice  hides  the  taste  fairly  well.  3-5  grains  may  be 
given  to  children  from  a  few  weeks  to  2  years  of  age,  and  repeated  every  two  hours  if 
necessary.  20-60  grains  a  day  may  be  given  to  older  children  who  are  suffering  from 
cerebral  excitement  or  fits.  There  is  little  risk  in  an  overdose  ;  children  well  under 
the  influence  of  bromides  are  lethargic,  speak  with  a  slow  drawling  tone,  and  suffer 
from  acne  (see  p.  836). 

Antipyrin  acts  as  a  sedative  in  small  doses  in  infants  and  young  children  i-i 
grain  may  be  given  to  infants  suffering  from  colic  or  painful  dentition.  ^ 

Belladonna  and  atropine  are  much  used  in  whooping  cough,  incontinence  of 
urme,  and  as  external  applications.  Children  are  tolerant  of  these  drugs,  and  larger 
waXT"^?n  '     T  ^°  ^^"^'^        '^^  P-«-'b^d  if  ^hey  Ire  carefully 

'BP'  r.oi;  '°  '  S^"^"  of  the  tincture 

B.  1.,  i899)_or  succus  every  four  hours;  older  children  5-15  minims  or  more  • 
though  It  IS  wiser  to  begin  with  minimum  doses  and  gradually  increase  the  dose' 
Atropine  is  more  dangerous,  and  is  best  avoided  in  young  children.    Children  5  yea  ; 
o  d  and  upwards  may  be  given  minim  doses        grain)  of  the  liquor,  cautLusly  in 
creased.    Temporary  excitement  and  dilated  pupils  are  the  result  of  an  overdose 

cannabis  indica.-Children  bear  this  drug  well  ;  it  is  usefully  added  o  bromide 
of  potassium  in  2i.minim  to  lo-minim  doses  of  the  tincture  in  whooping  cough 

Hyoscyamus.-Tincture  or  succus  of  hyoscyamus  is  used  as  an  anodyne  in  place 
of  opium.    Its  nauseous  taste  is  one  objection  to  it  •  ^^  m«,.  ^^"^  P'^^^ 

doses  to  an  infant  a  year  old,  10-30  miniSo  olL  childr^  " 
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Hyoscyamine  Bulphate  is  frequently  substituted  for  the  tincture,  but,  like 

atropine  ,t  must  be  used  cautiously,  or  not  given  at  all  to  infants,  -i-  gr.,  caut  ouslv 
increased  to  ,1,  gr.,  may  be  given  to  older  children  ;  larger  doses  have  bee^  given 

Hyoacme  may  be  given  with  caution  in  the  same  doses  as  the  above,  but  is  said 
to  Ix!  more  active. 

Fluid  extract  of  Khus  aromatica  has  been  given  successfully  by  Freyberger  in 
incontinence  of  urine.  lo  minims  in  syrup  or  sp.  chloroformi  and  water  may  be  given 
three  times  a  day  and  continued  for  a  month. 

Bromoform  is  given  in  whooping  cough,  in  some  cases  with  success.  It  is  a 
remedy  which  requires  care,  and  alarming  symptoms  have  been  produced  by, an  over- 
dose. In  these  cases  the  drug  has  been  made  up  with  mucilage,  and  the  bottle  not 
well  agitated  before  taking,  so  that  the  last  few  doses  have  contained  an  excessive 
dose  of  the  drug.  It  is  best  given  in  capsules  or  in  drops  on  sugar,  1-3  minims  on 
sugar  every  four  hours,  the  patient  being  carefully  watched. 


PUKQATIVES   AND  LAXATIVES 

Mercury  and  chalk  by  itself,  or  in  combination  with  rhubarb  and  soda,  is  very 
frequently  given  as  a  laxative  for  infants  a  few  months  old,  or  when  the  stools  indicate 
some  irritative  matters  in  the  bowels.  For  this  purpose  \-2  grs.  may  be  given  twice 
a  day  for  a  few  days,  or  for  two  or  three  successive  nights. 

Calomel  is  preferable  for  older  children  on  account  of  the  smaller  dose  required  ; 
it  may  be  given  with  soda,  euonymin,  rhubarb,  scammony,  or  jalapin.  A  grain  may 
be  given  with  white  sugar  to  a  child  of  i  to  3  years,  half  a  grain  to  an  infant  of 
6  months,  as  a  purgative.  Half  the  quantity  may  be  given  with  other  drugs,  thus— 
calomel  gr.  \\  scammony  resin  gr,  \  ;  calomel  gr.  \,  pulv.  rhei  gr.  J,  sodii  bicarl). 
gr.  \  ;  calomel  gr.  |,  euonymin  gr.  \.  Small  pilules  made  of  calomel  gr.  \,  ex. 
colocynth.  co.  gr.  f  ;  calomel  gr.  \,  ex.  rhei  gr.  |,  answer  very  well.  Some  prefer 
to  give  small  doses  of  this  drug,  as  gr.  \,  repeated  every  hour  till  the  bowels  act. 

Bhubarb  forms  a  safe  and  non-irritative  purgative,  and  is  especially  useful  in 
combination  with  soda  when  a  laxative  and  stomachic  is  required.  It  unfortunately 
has  a  nauseous  taste,  best  covered  by  syrup  of  orange  or  spirits  of  nutmeg.  Tabloids 
of  rhubarb  and  soda,  or  rhubarb  and  mag.  carb.,  are  very  convenient. 

The  syrup  is  a  good  preparation,  especially  in  combination  with  an  equal  quantity 
of  syrup  of  senna,  of  which  half  to  one  teaspoonful  is  a  dose.  'Mist,  rhei  co.'  is 
much  used  as  a  laxative,  given  two  or  three  times  a  day,  especially  in  infants  when  the 
stools. are  'putty-like'  and  sour-smelling  ;  thus,  syrup,  rhei  iiixx,  sodii  bicarb,  gr.  j, 
aq.  menth.  pip.  5], 

Inf.  rhei  with  sodii  bicarb,  and  sp.  amnion,  aromat.  forms  a  useful  carminative  for 
infants — such  as  sp.  ammon.  aromat.  iriiij,  sodii  bicarb,  gr.  ij,  syrup,  zingib.  in.xx,  inf. 
rhei  ad  5j  ;  sp.  ammon.  aromat.  iriijss.,  syrup,  zingib.  nixx,  inf.  rhei  ntxv,  inf.  gent. 
CO.  ad  5j. 

Aloes. — Much  used  for  constipation,  either  in  the  form  of  the  aqueous  extract  or 
aloin  in  pilules.  Small  pilules  containing  \  grain  of  aqueous  extract  of  aloes  are  readily 
swallowed  by  children,  or  they  can  be  divided  with  a  knife  and  given  in  jam.  Aloin 
is  useful  in  treating  the  constipation  of  infants  and  young  children  ;  '  anticonstipation  ' 
tabloids  of  Burroughs  &  Wellcome,  containing  aloin  gr.  i,  belladonnte  ext.  gr. 
strychnine  gr.  f}^,  ipecac,  gr.  -jiy,  may  be  used,  half  a  one  being  given  to  infants  once 
or  twice  a  day,  mixed  with  a  little  white  sugar. 

Senna. — Mostly  given  in  the  form  of  the  compound  liquorice  powder,  syrup,  or 
infusion.  The  former  is  much  used  as  a  household  medicine,  half  to  two  teaspoonfuls 
being  given  mixed  with  a  little  water.    The  syrup  is  pleasanter  to  take,  being  free 
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from  any  grittiness  ;  a  teaspoonful  is  the  usual  dose  ;  it  is  most  effective  when  given 
with  an  equal  quantity  of  syrup  of  rhubarb.  The  infusion  is  given  in  constipation 
with  some  bitter,  as  strychnine  or  calumba,  such  as  liq.  strychniie  Tiiss,  glycerine  lax, 
inf.  senntfi  nixx,  inf.  calumbre  ad  5j,  b.  or  t.  d.  s.  Old  preparations  of  senna  are  apt 
to  gripe. 

Casoara  sagrada  is  of  much  value  in  habitual  constipation  in  infants  and 
children.  It  may  be  given  in  syrup  or  some  of  the  elixirs,  chocolate  bonbons 
(Ferris  &  Co.),  or  lozenges.  Some  chemists  prepare  an  extract  from  which  the  bitter 
principle  has  bsen  removed.  This  drug  is  best  given  in  small  doses  three  times  a  day, 
rather  than  in  a  single  full  dose. 

Podophyllum  resin  may  be  given  in  powder  or  tabloid  form  to  infants  and 
children  suffering  from  constipation,  beginning  with  gr.  to  ^  gr.  two  or  three  times 
a  day.  Liq.  podophylli  (gr.  \  ad  5j),  made  by  some  chemists,  is  a  useful  prepara- 
tion, and  may  be  prescribed  with  strychnine,  bitters,  acids,  or  alkalies. 

Kubinat,  Hunyadi  Janos,  Carlsbad  mineral  waters— a  tablespoonful  or  more 
in  warm  water  or  milk,  given  before  breakfast — are  very  useful  purgatives  for  children 
over  4  years  of  age. 

SALINES  AND  ALKALIES 

Effervescing  Citrate  of  Potash  and  Lithla,  Sulphate  of  Magnesia,  Phos- 
phate of  Soda,  are  useful  when  a  hepatic  stimulant  and  laxative  is  required.  They 
are  more  appropriate  for  children  over  6  or  7  years  of  age  than  for  younger  children. 

Chlorate  of  Potash  is  a  specific  for  ulcerative  stomatitis,  and  is  of  but  little  use 
for  other  affections  of  the  mouth,  though  often  given.  It  is  poisonous  and  requires 
care  in  its  administration,  especially  in  young  children.  In  a  fatal  case  coming 
under  notice,  a  child  of  14  months  had  been  given  by  her  friends  about  5  grains  of 
chlorate  of  potash,  three  times  a  day  ;  at  the  end  of  three  weeks,  the  child  when  seen 
had  a  much  enlarged  liver  and  spleen,  marked  antemia,  the  urine  was  of  a  brownish 
colour,  the  gums  very  spongy,  brownish-coloured  blood  oozing  away.  Death 
followed  a  day  or  two  after  from  cardiac  syncope. 


EMETICS 

Pulv.  ipecac,  is  the  best  and  safest  emetic  for  children. ,  It  may  be  kept  in  the 
form  of  powder  or  the  5-grain  tabloids.  5  grains  may  be  given,  and  repeated 
every  ten  minutes  till  vomiting  is  produced,  to  infants  and  young  children.  10  grains 
may  be  given  in  one  dose  to  older  children,  and  repeated  in  ten  minutes  or  a  quarter 
of  an  hour.  There  is  great  difference  in  children  with  regard  to  the  ease  with  which 
they  are  made  to  vomit.  In  the  later  stages  of  croup  or  pneumonia,  when  the  face 
and  hps  are  pale  or  bluish,  it  is  difficult  to  excite  vomiting ;  indeed  at  this  stage 
emetics  are  useless. 

Apomorphine  hydrochloride  may  be  given  in  doses  of  JL_l  gr.  as  an  emetic 
by  the  mouth.  15  ^  » 

Alum.— Half  a  teaspoonful  in  honey  or  syrup  is  useful  in  whooping  cough. 

EXPECTOBANTS  AND  DIAPHORETICS 

Ipecacuanha  is  usually  given  in  the  form  of  vinum  ipecac,  in  doses  of  iriiiss  mv 
to  infants  up  to  a  year  old,  inv-itixv  to  older  children,  repeated  every  two  to  four 
hours.  It  may  be  given  with  mv-itix  of  aq.  laurocerasi  and  mx  of  glycerine  to  the 
drachm  of  water  ;  or  syrup,  pruni  virgin,  may  be  added.  Vin.  ipecac,  is  apt  to  lose 
Its  strength  by  keeping.  ^  ^ 

Pulv.  ipeoao.  00.  is  a  useful  expectorant  (see  Opiates). 
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in.ot''''"'f7•~^"'•^^^'*'"l -nli>"o"ialis,  in  Lhe  same  doses  as  vin 
p   ac.  ;  often  prescnbed  with  mist,  amygdai..    lioLh  ipecac,  and  antimony  L 
betlc.  u'ven  jn  smal  doses,  frequently  repeated,  than  in  increasing  doses.    In  acu 
bronchitis  or  laryngitis  it  is  often  useful  to  push  either  ipecac,  or  antimony  freely  U 
sickness  IS  produced   then  to  lessen  the  dose.    Both  these  drugs  are  given  in  t 
early  stage  of  bronchitis  when  rhonchi  and  sibilus  are  heard 

Apomorphine  hydrochloride  is  a  useful  expectorant  in  bronchitis  or  catarrhal 
pneumonia  in  doses  for  children  of  ,L-X  gr.  ;  in  larger  doses  it  is  apt  to  produce 
nausea.    It  may  be  prescnbed  with  syrup,  limonis  or  pruni  virgin. 

Emetin.-Dose  gr.  ;  not  often  prescribed. 

Liq.  ammon.  citratis  or  liq.  ammon.  acet.  is  often  combined  with  vin  ipecac 
or  vin.  antimon  in  doses  of  i.ixv-inxx  for  infants  up  to  a  year,  5ss  to      f^r  ^Ider 
children,  well  diluted,  with  syrup,  tolu.,  aurant.,  or  pruni  virgin,  to  cover  the  taste 

Sp  ammon.  aromat.-Dose  mij  -  .itiij  in  a  drachm  of  syrup  or  glycerine  and 
water  for  infants  ;  miv-iTix,  well  diluted,  for  older  children. 

Ammon.  carbonate  or  chloride.— Dose  :  gr.  jss-gr.  v,  well  diluted  and  disguised 
as  far  as  possible  by  syrup,  aurant.  or  tolu. 

Squills.— Useful. as  a  stimulating  expectorant  in  bronchitis,  when  the  secretion  is 
free,  fluid  rales  being  heard  in  the  chest,  and  but  little  being  coughed  up.  Tijichire  ■ 
doses  mij-iTiiij  for  an  infant  up  to  a  year  old ;  iniij-in.v  for  older  children,  repeated 
every  four  hours.  Syrup  or  oxyinel :  ITIX-5SS.  The  syrup  is  often  combined  with 
ipecac,  or  small  doses  of  an  opiate  or  codeia.  The  syrup  being  acid  is  incompatible 
with  carbonate  of  ammonia  or  other  alkali. 

Terebene.— Often  useful  as  a  stimulating  expectorant ;  not  often  given  internally 
to  infants.  niij-iuv  may  be  given  on  sugar  to  older  children,  or  suspended  in 
mucilage  and  syrup  of  lemon. 


ANTACIDS  AND  CAEMINATIVES 

Alkalies  and  aromatics  are  frequently  required  in  the  dyspepsias  of  infancy.  Of 
the  former,  sodii  bicarb,  gr.  ijss,  magnesii  carb.  gr.  iij,  combined  with  syrup,  zingib. 
and  aq.  anisi  ad  53,  is  useful ;  or  sodii  bicarb,  gr.  ijss,  tr.  nucis  vomica  tr.  car- 
damom. Co.  iriv,  sp.  chloroformi  ntijss,  aq.  anethi  ad  5],  given  occasionally." 


TONICS 

Cod-liver  oil  takes  the  first  place.  It  is  best  given  after  meals  and  in  the  form 
of  an  emulsion.  Some  emulsions  are  to  be  obtained  combined  with  lime  salts. 
iTix-nixx  of  the  oil  twice  or  three  times  a  day  is  the  dose  for  infants  ;  555  to  5j  may 
be  given  to  older  children.  Dyspepsia,  catarrh  of  the  intestines,  and  diarrhoea  should 
he  treated  before  cod-liver  oil  is  given.  Inunctions  of  warm  cod-liver  oil  are  often 
useful ;  the  oil  is  applied  on  a  sponge  and  the  child  clothed  in  a  flannel  nightdress. 

Acids. — Dilute  nitric  acid  (irtjss-uiij,  aq.  ad  5])  is  often  of  much  service  during 
convalescence.  It  may  be  combined  with  tr.  cinchona.-  co.,  or  decoc.  cinchom^;  and 
syrup,  limonis. 

Iron. — Often  given  as  vinum  ferri  itix-5j,  syrup,  ferri  phos.  co.  itix-5j,  or  tr. 
ierri  perchlorid.  iiy-ntij,  in  a  wineglass  of  water  at  meal  times.  Ferri  et  ammon. 
cit.  may  be  combined  with  alkalies  and  nux  vomica. 

Strychnine.— Mostly  used  as  a  cardiac  and  nerve  tonic ;  nij-uiij  of  the  liquor 
may  be  given  to  a  child  of  6  years  every  four  hours.  Caution  is  required,  as  some 
children  are  very  sensitive  to  this  alkaloid,  and  muscular  spasms  are  readily  produced. 
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STIMULANTS 

Alcohol  necessarily  takes  the  first  place  in  the  list,  and  is  beyond  all  question  of 
value  in  treating  acute  disease  when  there  is  evidence  of  a  flagging  heart.    It  is  not 
a  matter  of  much  importance  what  form  of  alcohol  is  selected,  presuming  it  is  of  good 
quality.    Brandy  in  the  form  of  mist.  sp.  vini  gallici  is  the  one  perhaps  most  generally 
useful.    In  hospital  whisky  frequently  takes  the  place  of  brandy  for  the  sake  of 
economy.    Curayoa,  champagne,  port  wine,  more  or  less  diluted  according  to  cir- 
cumstances, may  be  used.    Alcoholic  stimulants  are  called  for  in  the  adynamic  forms 
of  scarlet  fever,  diphtheria,  broncho-pneumonia,  acute  diarrhcea,  and  other  allied 
conditions.    The  pulse  is  the  best  guide  :  a  feeble,  irregular,  intermittent  pulse  calls 
for  alcohol,  mere  rapidity  of  pulse  does  not.    Drowsiness,  if  it  does  not  contra-indicate 
alcohol,  at  least  calls  for  caution  in  its  administration,  as  overdosing  with  alcohol  is  apt 
to  make  the  drowsiness  more  pronounced,  especially  that  form  due  to  a  hypervenous 
condition  of  blood.    Delirium  is  often  made  worse  by  alcohol,  especially  if  there  is 
evidence  of  cerebral  congestion,  the  conjunctival  vessels  being  injected  as  in  the  early 
days  of  scarlet  fever.    In  such  cases  opium  or  bromide  answers  better.    Vomiting  is 
a  signal  for  discontinuing  alcohol,  for  a  while  at  least.    Unfortunately  champagne,  so 
useful  as  a  rapidly  diffusible  stimulant,  is  apt  to  produce  sickness.    The  amount  of 
alcohol  given  necessarily  depends  upon  circumstances  :  drachm  doses  of  brandy,  or 
even  more,  every  hour,  may  be  given  with  advantage  even  to  young  children  in  some 
cases  of  scarlet  fever  or  broncho-pneumonia  with  great  cardiac  depression.  In 
infants  alcohol  is  principally  of  value  in  colic  and  acute  diarrhoea,  and  may  be  given 
well  diluted  with  barley  water,  arrowroot,  or  milk.    Port  wine  sometimes  seems  to 
agree  better  than  spirit.    In  chronic  disease  alcohol  is  of  less  value  than  in  acute 
illnesses,  as  the  long-continued  administration  of  it  certainly  has  its  evils,  and  is  apt  to 
produce  dyspepsia  and  sluggish  liver.    In  anivimia,  scrofulosis,  and  tuberculosis,  the 
wine  of  St.  Raphael,  port  wine,  or  porter  may  sometimes  be  given  with  advantage. 

FEBMENTS 

Taka-diastase  is  the  most  active  of  the  class  of  ferments  which  act  on  starch, 
converting  the  latter  into  maltose  ;  it  will  continue  its  action  in  the  presence  of  small 
quantities  of  HCl,  and  is  consequently  suitable  for  giving  internally  in  cases  of  starch 
dyspepsia.  The  chocolate  tablets  of  taka-diastase  (P.  D.  &  Co.)  are  readily  taken  by 
children. 

Malt  extracts  in  various  forms  are  useful  for  mixing  with  starchy  foods,  such  as 
gruels,  puddings,  porridge,  just  before  taking. 

Pepsin  combined  with  acids  is  of  value  in  the  dyspepsias  of  infants  and  children. 

FORCED  FEEDING,  GAVAGE 

Difficulties  sometimes  arise  in  feeding  immature  infants  and  those  with  cleft 
palates,  the  infant  being  too  weak  to  suck  ;  or  the  conformation  of  the  mouth  may 
render  this  impossible.  In  such  cases  an  '  eye-dropper  '  may  be  used  to  feed  the 
infant  with,  only  a  few  drops  being  taken  at  a  time.  In  diphtheria,  when  the  tonsils 
are  enlarged  and  painful,  or  in  paralysis  of  the  pharynx,  '  forced  feeding  '  may  have  to 
be  resorted  to.  For  weakly  infants  the  '  fountain  '  feeding  bottles  have  been  devised, 
and  the  '  biberons  pompes '  of  the  French  ;  there  is,  however,  no  difficulty  in  feeding 
a  weakly  infant  Ijy  means  of  the  ordinary  boat-shaped  feeder  if  held  slightly  inclined. 
Infants  with  cleft  palates  may  have  to  be  fed  by  spoon  or  by  means  of  the  '  Scott- 
Battams  method  '—namely,  a  piece  of  indiarubber  tubing  attached  to  a  glass  syringe. 
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ccpletely  paralysed  a  n.ediun..si.ed  i:^^ 
nose  mo  the  pharynx^and  esophagus,  and  food  introduced  into  the  stomach  ^ 
Forced  feeding  has  also  been  used  by  Dr.  Kerley  of  New  York  in  cases  of 

directly  into  the  stomach  by  a  tube  and  funnel  is  less  readily  rejected  than  if 
swallowed  in  the  ordinary  way.    His  method  is  as  follows  :  The  infait  is  he  d  "n  a 

to  a  RinnTof  ^r'""  '  f  "^'^^        '  ^  ''''  indiarubber  catheter,  attached 

o  a  funnel  of  three  or  four  oz.  capacity  by  a  rubber  tube  two  and  a  half  feet  long,  is 
rapidly  introduced  into  the  stomach,  a  half  to  two  and  a  half  ounces  of  liquid  food 
introduced  into  the  funnel  ;  the  latter  is  then  raised,  and  when  empty  rapidly  with- 
drawn.  This  method  of  forced  feeding  appears  to  be  more  successful  in  infants  than 
feedirig  P-^^l^^^in^ry  stomach  washing  should  precede  the  first  forced 

STOMACH  WASHING 

Washing  out  the  stomach  is  often  a  highly  beneficial  proceeding  in  the  dyspepsias 
of  infants,  especially  when  vomiting  of  decomposing  curd  is  a  prominent  symptom. 
The  removal  of  curd  which  may  have  remained  in  the  stomach  for  some  days,  as  well 
as  the  acid  mucus  is  certain  to  be  beneficial.  The  method  of  carrying  it  out  is  the  same 
in  infants  as  in  adults.  An  indiarubber  catheter  as  large  as  possible  is  passed  down 
the  pharynx  into  the  stomach,  and  connected  by  means  of  an  indiarubber  tube,  two  or 
three  feet  in  length,  with  a  funnel.  One  or  two  ounces  of  warm  2  per  cent,  solution 
of  borax  is  introduced  into  the  funnel  ;  the  latter  is  raised  so  that  the  fluid  flows  into 
the  stomach,  and  then  lowered  and  inverted  so  as  to  allow  of  the  return  of  the  fluid 
contents  of  the  stomach.  This  proceeding  is  repeated  till  the  returning  fluid  is  clean 
and  sweet.  Curdy  material  often  escapes  by  the  side  of  the  tube. 
_  Stomach  washing  is  useful  not  only  in  the  chronic  dyspepsia  of  infancy,  but  also 
m  the  vomiting  of  acute  gastric  catarrh  and  other  forms  of  vomiting. 


ENEMATA 

Enemata  are  required  for  various  purposes  during  infancy  and  childhood.  A 
simple  enema  may  be  required  to  unload  the  bowels  and  clear  away  scybala  which 
have  collected  in  the  large  bowel ;  or  they  may  be  given  for  other  purposes,  such  as 
that  of  applying  local  treatment  to  the  mucous  membrane  of  the  colon,  to  replace  an 
invagination,  or  to  destroy  oxyurides  which  are  present  there.  Rectal  injections  are 
also  resorted  to  as  a  means  of  administering  drugs  or  nutriment. 

Purgative  enemata  are  generally  given  with  a  Higginson's  syringe,  and  at  a  tempe- 
ra,ture  of  about  100°.  They  may  consist  of  soap  and  water  with  the  addition  of  olive 
oil,  castor  oil,  or  turpentine.  When  the  latter  is  used  a  teaspoonful  of  sp.  terebinth. , 
two  teaspoonfuls  of  olive  oil,  and  the  yolk  of  an  egg  may  be  shaken  up  with  four  or 
five  ounces  of  water  for  a  child  of  2  or  3  years.  A  larger  quantity  of  fluid  may 
be  injected  if  required  to  reach  the  upper  part  of  the  large  bowel.  Some  care 
is  necessary,  in  giving  an  injection,  to  do  it  slowly,  avoiding  all  force.  If  it  is 
re(iuired  simply  to  unload  the  lower  bowel,  an  injection  of  a  teaspoonful  of  glycerine 
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is  sufficient.  Enemala  for  the  destruction  of  the  oxyurides  are  best  given  after  a  sharp 
purgative  has  been  administered,  in  order  to  drive  the  parasites  as  much  as  possible 
into  the  lower  part  of  the  intestines.  For  this  purpose  the  turpentine  injection 
referred  to  above  answers  very  well,  or  half  a  pint  to  a  pint  of  perchloride  of  mercury 
(1  to  2,000)  may  be  used.  Repeated  'irrigation  '  of  the  large  bowel  has  been  much 
practised  on  the  Continent  (Monti,  Baginsky)  in  various  diseased  conditions,  such  as 
dysenteric  diarrhoea,  catarrh  of  the  large  bowel,  &c.  Large  quantities  of  water  or 
various  solutions  arc  injected  by  means  of  an  indiarubber  tube,  with  a  nozzle  to  fit  in 
the  rectum,  and  a  funnel.  The  forcing  of  a  large  quantity  of  fluid  into  the  colon, 
especially  in  young  children,  is  not  always  easy,  on  account  of  the  straining  and 
struggling  which  it  is  apt  to  produce,  and  forcible  injection  of  fluid  by  means  of  raising 
the  funnel  with  tube  attached  is  not  free  from  danger.  In  irritable  conditions  of  the 
colon  warm  mucilaginous  fluids,  such  as  a  decoction  of  arrowroot,  two  to  four  ounces, 
with  ten  to  fourteen  minims  of  opium,  is  soothing,  and  relieves  tenesmus.  The  sub- 
nitrate  or  oxide  of  bismuth,  suspended  in  mucilage,  and  three  or  four  ounces  injected, 
is  also  useful.  In  more  chronic  cases,  alum,  zinc  sulphate,  or  nitrate  of  silver  may  be 
used.    On  the  whole,  opiates  are  the  most  comforting  to  the  patient. 

Nutrient  enemata  may  be  given  of  peptonised  beef-tea,  or  milk  with  brandy,  or 
some  other  form  of  alcohol. 


DIRECTIONS  FOE.  USE  OF  DISINFECTANTS 

Solution  A. — Chloride  of  lime,  eight  ounces  ;  soft  water,  one  gallon. 

Solution  B. — Liq.  sodix;  chlorinatte,  one  part ;  soft  water,  five  parts. 

Solution  C. — Perchloride  of  mercury,  four  ounces  ;  permanganate  of  potash,  one 
drachm  ;  soft  water,  one  gallon. 

Stock  bottles  to  be  kept  locked  up,  and  labelled  '  POISON.' 

For  use  :  One  fluid  ounce  to  be  mixed  with  one  gallon  of  water. 

Use  of  A. — For  the  disinfection  of  excreta  :  Mix  well  with  each  stool  half  a  pint 
of  solution  A,  and  allow  it  to  stand  for  ten  minutes  before  emptying  it  into  the  closet. 
Treat  the  vomit  of  fever  patients  similarly,  and  keep  the  sputa-cups  of  phthisical 
patients  half  full  of  the  same  solution. 

Use  of  B.— (I)  For  the  washing  of  hands  and  the  cleansing  of  spatulas,  thermo- 
meters, and  other  infected  instruments  ;  (2)  for  the  thermometers  to  be  kept  in  ; 
(3)  for  the  sponging  of  those  dying  of  fever,  previous  to  their  removal  to  the  mor- 
tuary ;  (4)  diluted  with  four  times  its  bulk  of  water,  for  the  daily  sponging  of  fever 
patients. 

Use  of  C— For  the  disinfection  of  clothes  :  The  clothes  to  be  soaked  in  the 
solution  for  two  hours,  in  an  earthenware  vessel,  before  being  sent  to  the  wash. 

To  disinfect  a  room — Tightly  close  all  windows,  fireplaces,  and  ventilators. 
Moistened  powdered  sulphur  with  spirit,  place  it  in  a  shallow  iron  pan  supported  on  a 
couple  of  bricks  in  a  bowl  of  water  ;  light  it,  and  keep  the  room  closed  for  ten  hours. 
Three  pounds  of  sulphur  must  be  used  for  each  1,000  cubic  feet  of  air  space. 
N.B.— 5  lbs.  is  necessary  for  each  special  ward.  Then  open  all  windows,  &c.,  and 
wash  the  floors,  walls,  furniture,  &c.,  with  the  following  solution:  Solution  C,  four 
fluid  ounces,  water  one  gallon,  taking  especial  care  to  thoroughly  wash  out  all'  dust 
from  window-ledges,  corners,  &c.    Allow  free  ventilation  for  twenty-four  hours. 

LOEFFLER'S  D-BACILLUS 

A  small  piece  of  membrane,  exudation,  or  mucus  is  broken  up  or  smeared  over 
a  cover-glass,  and  the  latter  dried  by  passing  it  several  times  through  the  flame  of  a 
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spirit  lamp  taking  care  not  to  overheat.  A  few  drops  of  a  solution  of  Loeffler's 
potash-methylene  blue  arc  run  on  to  the  dried  exudation  for  five  minutes  ;  the  cover- 
glass  IS  then  again  dried,  a  drop  of  balsam  placed  on  it  ;  it  is  then  mounted  on  a  glass 
slide  and  exammed  with  a  X  oil  immersion.  The  D-baciUi  may  usually  be  recognised 
by  the  characters  already  given  (p.  301).  It  must  be  admitted,  however,  that  their 
morphological  characters  are  not  always  decisive ;  but  we  believe  that  a  skilled  micro- 
scopist  may  obtani  important  information  useful  in  diagnosis  by  this  method,  which 
only  takes  a  few  minules. 

Wherever  opportunity  occurs,  cultivations  of  the  organisms  present  in  the  secretions 
should  be  made  on  solidified  hydrocele  fluid  in  doubtful  cases. 


TABLE  OF  AVERAGE  HEIGHTS  AND  WEIGHTS  FROM  BIRTH  TO 

FOURTEEN  YEARS.  (Rotch.) 


Boys 

Age 

Girls  | 

Height 

Weight 

Height 

Weight 

inches 

lbs. 

inches 

lbs. 

1975 

7-15 

Birth 

19-28 

6-93 

2475 

14-30 

5  months 

23-25 

13-86 

29  53 

20-98 

I  year 

29  -67 

19-8 

33-82 

30-36 

2  years 

32-94 

29-28 

37-06 

34-98 

3  ,> 

36-31 

33-15 

39-31 

37-99 

4 

38-80 

36-36 

41-37 

41 

5 

41-29 

39-57 

43-75 

45-07 

6  „ 

43-35 

43-18 

45-74 

48-97 

7  „ 

45-52 

47-30 

47-76 

53-81 

8  „ 

47-58 

51-56 

49-69 

59 

9 

49-37 

57 

51-68 

65-16 

10  ,, 

51-34 

62  -23 

53-33 

70-04 

II 

53-42 

68-7 

55-11 

7675 

12  ,, 

55-88 

78-16 

57-21 

84-67 

13  >, 

58-16 

88-46 

59-83 

94-49 

14  M 

59-94 

98-23 

N.B.  —  The  weights  during  first  three  years  are  zvithout  clothes  ;  after  third  year  hi 
ordinary  indoor  clothes. 
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VOWELS 

/Wyllic  points  out  that  th.  vowels  are  best  arranged  in  the  order  of  gradual  tran- 
sition from  the  narrowest  and  tightest  shape  of  the  resonating  chamber  ttt  is '5 
on  to  he  largest  shape,  that  is  ...   The  order  thus  becomes  i  e  a  o  u  (ec  ch  ak  ot  oo\ ' 
The  English  /  is  really  a/,  and  the  English  u  is  j>u.  '     '  ' 

CONSONANTS 

The  horizontal  columns  represent  the  groups  of  consonants  according  to  the  posi- 

rej^tipprii;-- ^'-^  ^■-p---  ^^^^^ 

ist  stop  Position  (Labials).-The  stop  is  produced  by  the  lips.  The  voice- 
less /-is  produced  by  closing  the  lips  and  then  bursting  them  open  by  air  compressed 
in  the  cavity  of  the  inouth.  B  is  produced  in  the  same  way,  with'the  addi  ion  of 
voice  produced  by  the  vocal  cords  ;  J/ by  closing  the  lips,  sounding  the  voice  as 
m  B,  but  le  ting  the  air  escape  through  the  nose  ;  as  in  wax,  by  making  an 
sound,  partially  closing  the  lips  and  letting  the  air  escape  through  the  opening 

2nd  Stop  Position  (Anterior  Linguo-Palatals).-The  stop  is  effected  by 
placing  the  tip  of  the  tongue  in  contact  with  the  anterior  part  of  the  root  of  the 
'  ^1'  u  ^"'^  ^^'^  produced  in  a  similar  way  to  P,  B,  M.  Sh,  as  in  she,  is 
produced  by  the  stop  being  incomplete,  air  being  allowed  to  pass ;  Zh,  as  \n  treasure, 
in  the  same  way,  but  with  the  help  of  the  voice.  A'  is  produced  partly  by  the  voice, 
partly  by  the  air  passing  over  the  vibrating  tip  of  the  tongue  in  the  2nd  Stop  Posi- 
tion ;  L  partly  by  voice,  partly  by  the  air  passing  over  the  sides  of  the  tongue  in 
this  position.  ° 

3rd  Stop  Position  (Posterior  Linguo-Palatals).-The  stop  is  effected  by 
applying  the  upper  surface  of  the  back  of  the  tongue  to  the  roof  of  the  mouth 
K   G,  Ng  are  produced  like  P,  B,  M,  only  in  this  position  ;  H  by  incomplete 
closure  of  the  stop,  and  Kin  the  same  way  aided  by  the  voice. 

Labio-Dentals.— ^and  Fare  produced  by  the  passage  of  air  between  the  upper 
teeth  and  lower  lip,  the  one  being  voiceless,  the  other  being  voiced. 

liinguo-Dentals.— The  tip  of  the  tongue  in  contact  with  the  upper  teeth  allows 
of  the  production  of  the  voiceless  Th,  as  in  thin,  and  the  voiced  as  in  thine,  and, 
applied  to  the  roof  of  the  palate  behind  the  teeth,  allows  of  the  production  of  the 
voiceless  S  and  its  voiced  equivalent  Z. 

In  the  three  vertical  columns,  the  first  contains  the  voiceless  consonants 
P,  F,  T,  &c.,  the  sound  being  produced  in  the  cavity  of  the  mouth  only.  In  the 
second  and  third  the  consonants  are  produced  by  the  help  of  the  voice  supplied  by 
the  larynx.  In  the  nasal  resonants  the  mouth  is  closed,  the  voice  passing  through 
the  nose. 

In  the  Physiological  Alphabet,  c  is  represented  by  ^  or  /• ;  q  is  of  no  value  by 
itself ;  qic  is  equivalent  to  kw  ;  x  is  equivalent  to  ks ;  soft  g  and  /  equal  dzh. 


FORMULA 


The  doses  ^ven  are  suitable  for  an  infant  of  a  year  old  unless  otheiuoise  stated 


DISORDEBS  OF  DENTITIOK",  p.  6l 


(I) 


Potass,  bromid. 
Tr.  hyoscyami 
Ex.  glycyrrh.  liq. 

Aqure 


.    gr.  nss 
.  itiv 
.  inx 
ad  5j 

Every  two  or  three  hours  for  an  infant 
of  J  months. 


(2) 


Calomel . 
Euonymin 
Sacchar.  alb. 


The  powder  at  night. 


(la) 

Chloral  hydrat. 
Potassii  bromid. 
Sp.  amtnon.  aromat. 
Syrup,  pruni  virg.  . 

Aquas 


•  gr-  1.1 

•  ilij 
ad  5j 


Every  two  or  three  hours. 
(3) 

Boracis  .....  s^ss 
Tr.  myrrliDe  ....  533 
CJlycerini  .        .        •  5j 

Aq.  rosje        .       ,       .  ■ 

To  he  painted  on  the  gums  or  aphthous 
patches. 


(4) 


STOMATITIS,  pp.  65-68 


Potass,  chloratis     .       .       •    gr.  j 
Syrup,  aurantii       .        .        .  yxyyM 
Aqure     ....       ad  5j 
Three  times  a  day. 

(5) 

Acidi  borici    .       .  .  .    gr.  x 

Sp.  thymol  (i-io)  .  .  . 

Glycerini        .       .  .  •  5ss 

Aquae     .        .        .  .  ad 

To  be  painted  on  the  aphthous  patches. 


(4a) 


Potass,  chloratis     .       .  •    gr-  j 

Ex.  cinchona;  liq.    .        .  .  y^^; 

Elixir  simplicis       .        .  .  itlv 

Aqure     ....  ad  5] 

Three  times  a  day. 


(6) 

Sodii  bicarb.  . 

Sp.  thymol  (i-io)  . 

Glycerini 

Aquce 


ad  §viij 


As  a  mouth  wash  for  children. 
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(7) 


ACUTE  TONSILLITIS,  p.  74 


Tr.  aconiti  ...  „,j 
Liq.  iiininon.  cilratis  .  .  ^ss 
Syriipi  luirantii  .  .  .  ,|^xx 
^q"-'^  •  •  .  .  ad  5ij 
Every  three  hours  for  a  child  of 
S  years. 

(9) 

lodi 

Potass,  iodidi  . 
Glycerini 


Sodii  salicylatis      .       .  .    gr.  v 

Potass,  citralis       .       ,  .    gr.  v 

Syrupi  pruni  virgin.        .  .  nixx 

^'i^^    •       ...  ad  5ij 

Every  three  hour:  for  a  child  of 
S  or  6  years. 

(10) 


Pigment  for  enlarged  tonsils. 


Aluminis 
Tannin  . 
Glycerini 
Aquse  ros£E 


•  5ij 

•  Jss 
ad  5ij 


Pigment  for  enlarged  tonsils. 


(II) 

Magnesii  carb. 
Pulv.  rhei 
Syrup,  zingib.  . 
Aq.  menth.  pip.  dil. 


FLATULENCE  AND  COLIC,  p.  86 


gr.  iiss 

ad  5j 


Every  two  hours  for  an  infant  j  or 
4  months  old, 
(nii-ilj  of  nepenthe  may  be  added  to 
each  dose  if  the  infant  is  under  close 
observation.) 

(13) 

Sodii  bicarb.   .       .       .       .sr.  iiss 
Sp.  ammon.  foetid.  . 
Sp.  chloroformi 
Aqute  anethi  . 

Occasionally 


(12) 

Chloral  hydrat. 
Aq.  laurocerasi 
Syrup,  pruni  virgin. 
Aqute  .... 

Every  three  hoj(rs. 


■    gr.  iiss 
•  iiix 
.  irix 
ad  5j 


(14) 


■.  itlj 

ad  5j 


Sodii  Ijicarb.  . 
Aq.  laurocerasi 
Sp.  chloroformi 
Aq.  anethi 

Every  four  hours. 


5) 


Hyd.  c.  cret. 
Pulv.  Doveri  . 
Sacchar.  alb.  . 
Ft.  pulv. 

Every  four  hours. 
VOMITING,  p.  87 

(16) 

Liq.  bismuthi  et  ammon.  citr. 
Tr.  nucis  vomica;  . 
Glycerini 
Aq.  carui 

Every  four  hours. 


gi- 
gr. 


gr.  uss 
.  nix 

.  "ij 

adSj 


.  niv 
.  mss 

.  itix 

ad  5j 


( 

01.  ricini 
Pulv.  acacite  . 
Syrup,  zingib.  . 
Aq.  menth.  pip.  dil 


SIMPLE  DIAKKHCEA,  p.  90 
7)  (18) 
.    ITI.XV         Sodii  ])icarb.  . 
.    gr.  V         Bismuthi  carb. 
.    I'lv  Pulv.  tragacanth.  co. 

ad  5j  Sp.  chloroformi 


Every  two  hours. 


Aq.  cinnamomi 


gr.  ij 
gr.  iss 

gr-  j 
uiiiss 
ad  5j 


Eveiy  four  hours. 
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(19) 

Zinci  oxidi 
Pulv.  tragacanth.  cu. 
Sp.  chloroformi 
Glycerini 
Aq.  anethi 

Every  four  hours. 


J 


.  mj 

.  itixv 
ad  3j 


uss 


(20) 

Acidi  nitrici  dil. 
Syrup,  aurant. 
Decoc.  granati  radicis 


.  tnj 
.  rtix 

ad  5j 


(21) 

Acidi  nitrohydrochlorici  dil. 
Liq.  peptici 
Sp.  chloroformi 
Aq.  aurant.  flor. 

Three  times  a  day. 


Every  four  hotin 


.  in.xx 
•  in.j 

ad  5j 


(22) 

Acidi  sulph.  aromat. 
Magnesii  sulphat. 
Ferri  sulph.  . 
Sp.  chloroformi 
Aquae 


Two  or  three  times  a  day  before  meals 
for  a  child  of  10  or  12  years. 

(24) 

Tr.  belladonnfe       .       .       .  in.v 
Tr.  nucis  vomicre    .       .       .  y\\^ 
Syrup,  sennte  ....  iii^x 
Inf.  gentian,  co.     .       .       ad  5j 
Three  times  a  day  for  a  child  of  j  oi- 
4 years.    (Eustace  Smith.) 


CONSTIPATION,  p.  92 

(23) 

Podophylli  .... 
Euonymin  .... 
Ex.  cascarcE  sagradre 
In  Palatinoids  (Oppenheimer) 
two  a  day  for  a  child  of  6  to  12 


in.j 
5ss 

itiv 

ad  gss 


gr-i 
gr-  j 

one  or 
years. 


Alom  .... 

Strychnince 

Ex.  belladonna" 

One  pill  daily. 


\ 

gr-  h 
gr-  i 


ACUTE  GASTRIC  CATARRH, 

(26) 


Acidi  hydrocyan.  dil.  .  .  it^j 
Sp.  chloroformi  .  .  .  iilj 
Aq.  aurant.  flor.     .       .       ad  5j 

Ei'ery  three  hours. 


Sodii  bicarb.  . 
Aq.  laurocerasi 
Aq.  aurant.  flor. 

Acidi  citrici  . 
Aqu£e 


93 
(27) 


gr.  X 
itixv 
?,ss 


gr- 
ad  5ij 


(28) 


Sodii  salicylatis 
01.  ricini 
Pulv.  acaciiTc  . 
Syrup,  zingib. 
Aq.  menth.  pip. 

Every  two  hours. 


The  alkaline  and  acid  mixtures  to  be  taken 
effervescing  every  four  hours,  for  a  child 
of  10  or  12  years.    (Burney  Veo.) 

ZYMOTIC  DIARRHCEA,  p.  100 

(29) 

Moschi  .... 
Pulv.  acacire  . 
Elixir  simplicis 
Aq.  rosK 

Every  two  hours. 


•  gr.  J 
itixv 

•  gr.  V 
.  "IV 

ad  5j 


-    gr.  \ 
•    gr-  V 
.  iiiv 
ad  5j 
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(30) 

Bismuthi  salicylatis  . 
Sp.  iiminon.  aromal. 
Pulv.  tra^acanlh.  co. 
Sp.  chlorofoimi 
Aq.  carui 

Every  three  hours. 


•  mij 

•  l^r.  j 
ad  5j 


(3  0 

Salol 

Pulv.  Iragacanlh.  co. 
Klixir  simplicis 
Aqiux; 


Every  tivo  hours. 


•  i^r-  j 
ad  5j 


CHRONIC  DIARRHCEA,  p.  112 

(32)  (33) 

Extracti  hseniatoxyli        .       .    gr.  iiss  Argenti  nitralis       .       .       .    gr.  ^ 

Tr.  catechu     .       .       .       ,    inv  Aqux  Oss 

Syrup,  tolu  vix  i  ^ 

Aq.  cinnamomi       .       .       ad  5j  fo  be  used  as  an  enema. 

Every  four  hours. 


CHRONIC  GASTRO-INTESTINAL  CATARRH,  p.  113 


(34) 


Sodii  bicarb. 
Pepsini  . 
Sacchar.  alb. 


(35) 


gr-  j 
gr-  j 


Half  an  hour  after  meals. 
(36) 


Sodii  bicarb. 
Ilyd.  c.  cret. 
Pulv.  rhei  co. 
Sacchar.  alb. 


Half  an  hour  after 


gr-  \ 


sr. 


gr.  I 
gr-  j 


meals. 


Acid,  nitrici  dil. 
Liq.  helalin  et  pepsin  co. 
Sp.  chloroformi 
Aq.  aurant.  flor. 

Three  times  a  day 


(37) 

•    laiij         Acid,  hydrochlor.  dil. 
5^^  Liq.  euonymin  et  peps.  co. 

itiij  {Oppenheimer) 
ad  5iij  Elixir  simplicis 

Aquee     .       .  . 

Three  times  a  day. 
(For  children  of  y  to  10  years.) 


1111 ij 


.  iiixv 
ad  5iij 


Sodii  bicarb.  . 
Inf.  rhei  .... 
Elixir  simplicis 
Aqu£e  .... 

Three  times  a  day  before  meals. 


(38)  (39) 

.    gr.  V         Pot.  bicarb.     .        .        .  .    gr.  v 

5j  Tr.  nucis  vomicre     .       .  .  nij 

irixv        Aq.  laurocerasi  .  .  iiixv 

ad  5iij  Elixir  simplicis        .       .  .  luxv 

Aqu£e      ....  ad  5iij 

Three  times  a  day  before  meals. 
{For  children  of  y  to  10  years.) 

(40) 

Acid,  nitrici  dil.      .       .  .  mjij 

Ex.  cinch,  liq.         .        .  .  in.v 

Syrup,  auranl.        .       .  .  ^ss 

Aqute     ....  ad  5iij 

Three  times  a  day  after  meals,  for  children  of  "j  to  ro  years. 
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TUBEKCTTLOUS  ULCEBATION  OF  THE  BOWELS,  p.  157 

(41)  (42) 

Hyd.  c.  cret  gr.  j  Pulv.  kino  co.        ...    gr.  i-uj 

Pulv.  Doveri  .       .  •    g""'  'j  Sacchar.  alb.         .       .       •    gr-  y 

Every  nighl,  for  a  child  of  s  years.  Every  night,  for  a  child  of  5  to  7  years. 

(43)  (44) 
Emuls,  ol.  morrhuEe  B.P.C.  'Bynol'  (Alleti  &>  Hanbuiy). 

One  to  three  teaspoonfuls  three  times  a      One  to  three  teaspoonfuls  three  times  a 
day.  day. 

(45) 

Byno-hypophosphites  (Allen  Hanbury) 
One  to  three  teaspoonfuls  three  times  a  day 


SCAKIiET  PEVEK,  p.  283 

(46)  (47) 


Potass,  citratis 

gr.  V 

Ammon.  carb. 

■    gr-  V 

Ex.  cinchon.  liq. 

in.v 

Ex.  cinchon.  liq. 

.  111V 

Elixir  simplicis 

itixv 

Tr.  digitalis  . 

.  my 

Aquae     ....  ad 

Syrup,  aurant. 

111.XX 

Every  four  hours,  for  a  child 

of  5  lo 

Aquae  .... 

ad  5iij 

8  years. 

Every  four  hours,  for  a 

child  of  J  to 

7  years. 


MEASLES,  p.  292 

(48)  (49) 


Potass,  ant.  tart.    .       .       •    gr-  Tr-  aconiti     ....  iiij 

Liq.  ammon.  acet.  .       .       .    iii.xx  Liq.  ammon.  citrat.        .       .  itixx 

Syrup,  tolu.   ....    in.xv  Elixir  simplicis      .       .       .  iiix 

Aquse    .       .       .       .        ad  53  Aquoe    ....       ad  5ij 


Every  four  hours,  for  a  child  of  5  years.      Every  four  hours,  for  a  child  of ^  years. 


(50) 


INFLUENZA,  p.  315 


Antipyrin      ....   gr.  iii-v 
Sp.  chloroformi      .        .        .  iriiij 
Elixir  simplicis       .        .       .  itix 
Aquse    ....       ad  5iij 

Every  six  hours,  for  a  child  of  6  years. 


(51) 


Sodii  salicylat.       .       .       .    gr.  v 
Liq.  ammon.  acet.         .       .  553 
Syrupi  tolut.  ....  535 
Aquse    ....       ad  5iij 

Evejy  six  hours,  for  a  child  of  6 
8  years. 

3  M 


to 
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WHOOPING  COUGH,  p.  339 


Tr.  belladonna;       .  .  .  mv-xv 

Extr.  cannabis  ind.  .  .  •    gr.  i 

Glycerini        •       .  .  ."  „,,xv 

Aq"^'^     •       •       .  .  adsij 

Every  six  hours,  for  a  child  0/  j  to 
S  years. 


(53) 


Antipyrin        .       .       .  jj. 
Elixir  simplicis       .       .       .  „^jj 
Aquae     ....  ad5ij 

Every  six  hours,  for  a  child  of  3  to 
J  years. 


(54) 

Potass,  bromidi 
Liq.  morphince  hydrochlor. 
Syrup.  scilliK  . 
Aq.  aurant.  flor. 

Eve7y  six  hours,  for  a  child  of  6  to 
8  years. 


.  in.xx 

ad  5ij 


(55) 

Bromoform. 

r wo  or  three  drops  iji  a  teaspoonful  oj 
water  or  on  sugar  every  four  hours. 

For  a  child  of  3  to  ^  years. 


CATARBHAL  LARYNGITIS,  p.  353 


(56) 

Potass,  antimon.  tart. 
Liq.  ammon.  citr.    .       .       .  irtx 
Elixir  simplicis        .       .       .  ttlv 
Aquee      .       .       .       .       ad  5j 

Every  four  hours,  for  a  child  of  2  to 
3  yea?-s. 


(57) 

Apomorphinse  hydrochlor. 
Vin.  ipecac. 
Elixir  simplicis 
Aquse  .... 

Every  four  hours,  for  a  child  of  2  to 
3  years. 


•  'nij 

ITIV 

ad  5j 


BRONCHITIS  AND  BBONCHO-PNETJMONIA,  p.  386 
(58) 


Codeinas  .... 
Elixir  rubri     ....  niv 
AquEe     .       .       .       .       ad  5j 

Occasionally,  for  a  child  of  j  or  6  years. 


•  gr-  J 

.  irij 

.  ITIXX 

ad  5j 


(60) 

Ammon.  carb. 
Tr.  digitalis 
Syrup,  pruni  virgin. 
Aq.  anethi 

Every  four  hours. 
(62) 

Tr.  capsici  .  .  .  •  .^ss 
Lin.  saponis    ....  gss 

To  be  applied  to  the  affected  part. 


■  mij 
•  mj 
.  tnxx 
ad  5j 


(59) 

Liq.  morphinse  hydrochlor. 
Acid.  nitr.  dil. 
Syrup,  aurant. 
Aquae  .... 

Occasionally,  for  a  child  of  8  to  10  years. 
(61) 

01.  sinapis      ....  tiix 
01.  camph  

To  be  7-ubbed  on  the  affected  part. 
(63) 

Pulv.  capsici  .  .  .  •  5j 
Ung.  lanolini  .       .       .       •  5j 

To  be  applied  to  the  affected  part. 


FormulcB 
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(64) 

Vini  ipecac.  . 
Liq.  amnion,  citratis 
Syrup,  tolu. 
Aqute 


(66) 


Potass,  bicarb. 
Potass,  iodidi  . 
Ex.  cinch,  liq. 
Syrup,  scillse  . 
Aquae 


•  itlij 
.  rtix 
.  lax 
ad  5j 


Every  four  hours. 


■    gr-  J 

.  mij 

ad  5j 


.  mj 
.  nix 

ad  5ij 


Three  times  a  day. 


(65) 

Antim.  tart.  . 
Liq.  morphinje  hydrochlor. 
Aq.  laurocerasi 
Elixir  simplicis 
Aquae  .... 

Every  four  hours,  for  a  child  of  ^  lo 
6  years. 

(67) 

Sodii  bicarb.  . 
Glyc.  acid,  carbolici 
Aquae  .... 

To  be  used  with  Siegle^s  steam  spray. 
(Burney  Yeo. ) 


•  gr-  X 

•  5j 

ad  SJ 


Liq.  strychnina; 
Tr.  digitalis  . 
Sp.  chloroformi 
Aq.  aurant.  flor. 


(68) 


ACUTE  PNEUMONIA,  p.  395 


iri  I 


.  ITlj 

ad5j 


Every  four  hours,  for  a  child  of  2  or 
4  years. 


(69) 


Tr.  aconiti 
Liq.  amnion,  acet. 
Aq.  laurocerasi 
Elixir  simplicis 

Aquae 


in.xv 

.  DIX 

.  nix 

ad  5ij 


Every  four  hours,  for  a  child  of  2  to 
J  years. 


BRONCHIAL  ASTHMA,  p.  410 


(70) 

Antim.  tart.  . 
Liq.  morphinse  hydrochlor. 
Potass,  iodidi 
Sp.  chloroformi 
Aquaj  .... 

With  an  equal  quantity  of  water  every 
three  hours,  for  a  child  of^  or  6 years. 
(Burney  V'^eo. ) 


g"^'  20 

•  mij 

•  "Uj 

ad  5ij 


(71 

Potass,  iodidi  . 
Ext.  stramonii 
Sp.  chlorof. 
Sp.  ammon.  aromat 

Aqu;e 


.    gr.  uss 

•    gr-  1^ 

niv 

.  itiv 
ad  gss 


Three  times  a  day,  for  a  child  of  10  years. 
(Burney  Yeo.) 


TUBERCULOSIS 

(72) 


01.  morrhuae 
Extr.  of  malt 


aa  5j 


Thi-ee  times  a  day. 


Liq.  iodi  fort. 

Glycerini 

Aquse 


OF  LUNGS,  p. 

01.  morrhuae  . 
Creosoti . 


417 

(73) 


Three  times  a  day  after  food. 

nauseous. ) 


(74) 


§ss 


5'j 

ad  giss 


To  be  painted  over  the  affected  part. 


5J 

"I  \ 

(  Very 


3  M  2 
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Appendix 


(75) 


PEBICABDITIS,  p.  441 


Potass,  bicarb. 
Tr.  aconiti 
Sp.  chloroformi 
Aq.  aurant.  flor. 

Every  six  hours,  for  a  child  of  S  to 
10  years. 


•  I'lij 
.  iriv 
ad  i^ss 


(76) 


Sodii  salicylatis 
Liq,  ammon.  acel.  . 
Syrup,  aurant. 
Aquiv.'  .... 

Every  six  hours,  for  a  child  of  8  to 
10  years. 


gr.  X 

5S.S 

5SS 


ad  5SS 


(77) 


CARDIAC  TONICS,  p.  441 


Tr.  ferri  perchlor.   .       .       .  in^v 

Tr.  digitalis    ....  itiv 

Sp.  chloroformi      .        .       .  n^^v 

AquDC   ad  gss 

Three  times  a  day,  for  a  child  of  8  to 
12  years. 


Ferri  et  ammon.  citr. 
Liq,  strychninai 
Sp.  chloroformi 
Glycerini 
Aquae 

Three  times  a  day,  for  a  child  of  8  to 
12  years. 


■    Rr.  V 
•  iTlij 
.  niv 

ad  ?.ss 


DIURETICS  IN"  CARDIAC  DROPSY, 


(79) 


Potass,  acetatis 
Succi  scoparii  . 
Tr.  digitalis  . 
Sp.  chloroformi 
Inf.  senegss  . 


•    gr.  X 

.  ITlV 

ad  gss 


Three  times  a  day,  for  a  child  of  8  to 
12  years. 


p.  442 

(80) 


Potass,  iodidi  . 
Tr.  scillK 
Tr.  strophanthi 
Sp.  chloroformi 
Aquae 


.  in.x 

.  ITlV 

.  in.v 

ad  §ss 

Three  times  a  day,  for  a  child  of  8  to 
II  years. 


CARDIAC  STIMULANTS,  p.  441 


(81) 


Sp.  tetheris  co. 
Tr.  nucis  vom. 
Tr.  lavandulas  co. 
Aq.  carui 


in.v 

ad  gss 


Eveiy  four  hours,  or  as  required,  for  a 
child  of  8  to  12  years.  (Burney  Yeo.) 


(82) 


Liq.  strychnince  .  . 

Ex.  cocas  liq.  .  .  .  ^  ,fj^xv 

Sp.  chloroformi  .  .  ,  „^v 

Aq.  cinnamomi  .  .  ad  ^ss 

Every  four  hours,  for  a  child  of  8  to 
12 years.    (Burney  Yeo.) 


Sodii  salicylatis 
Potass,  bicarb. 
Syrup,  aurant. 
Aquoe 


(83) 


RHEUMATISM,  p.  485 


•  gr.  X 

•  gr.  X 
.  5ss 

ad  §ss 


Every  four  hours,  for  a  child  of  10  year.s. 


(84) 


Potass,  citratis 
Syrup,  limonis 
Aqure  .... 

Every  four  hours,  for  a  child  of  10  years. 


■    gr-  X 

•  5SS 
ad  Jss 
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(85) 

Potass,  bromid. 
Tr.  belladonna; 
Sp.  ammon.  aromat 
Syrup,  aurant. 

Aqune 


EPILEPSY  AND  CONVULSIONS,  pp.  555  and  561 

(86) 


.  nix 
.  nix 

•  5SS 

ad  gss 


Three  times  a  day,  for  a  child  of 
8  years. 

(87) 

Sodii  bromid.         .        .        •    gr.  v 
Syrup,  case,  aromat.       .       .  nix 

Sp.  ammon.  aromat.       .  .  rax 

AquEE     .       .        .        .  ad  §ss 

Three  times  a  day,  for  a  child  of 
8  years. 

(89) 

Potass,  bromid.       .        .  •    gr-  iiss 

Chloral  hydralis      .        .  •    gr.  iiss 

Syrup,  aurant.        .       .  .  nixv 

Aquae     .       .        .        •  ad  5j 

For  an  infant  a  year  old. 


Potass,  bromid. 
Sodii  bicarb.  . 
Pulv.  rhei 
Sp.  chloroformi 
Aquaa 

Three  times  a  day,  for  a 
8  years. 

(88) 

Potass,  bromid. 

Syrup,  aurant. 

Sp.  chloroformi 

Aquae  .... 

Every  two  hours,  for  an  i 
6  months. 

(90) 

Chloral  hydralis 

Nepenthe 

Elixir  simplicis 

Aqua;  .... 

For  an  infant  a  year 


■  gr-  V 
•  gr-  V 
-  gr-i 
.  niv 

ad  gss 

child  of 


■  gr-  iij 
.  nix 

.  mj 

ad  53 
nfant  of 


.    gr.  iiss 

.  mi 

.  1TLV 

ad  5j 
old. 


NEPHRITIS, 

(91) 

Potass,  citratis        .        .        •    gr-  xv. 
Syrupi  linionis        .        .        .  nixx 
AquEe     .       .       .       .       ad  gss 

Every  four  hours,  for  a  child  of  6  to 
JO  years. 

(93) 

Liq.  ammon.  acet.  .       .  .  555 

Tr.  digitalis    .       .       .  .  itiv 

Sp.  chloroformi      .       .  .  niv 

Aquae     ....  ad  Jss 

Every  four  hours,  for  a  child  of  6  to 
10  years. 


pp.  285  and  640 

(92) 

Potass,  tart  5ss 

Syrup,  aurant.  .  •  .  5^^ 
Aquae     .       .       .       .       ad  §ss 

Every  four  hours,  for  a  child  of  6  to 
10  years. 


(94) 


Tr.  ferri  perchlor.  . 

.  niv 

Acid.  acet.  dil. 

-  m.ij 

Liq.  ammon.  acet.  . 

■  5SS 

Sp.  chloroformi 

-  itiv 

Aquae 

ad  §ss 

Every  four  hours,  for  a  child  of  6  to 
10  years. 


ECZEMA  AND    IMPETIGO,  p.  828 

(95)  (96) 

Hydrarg.  subchlor.  .       .       •  gr.  J  Hydrarg.  c.  cret.     .       .       -  gr.  ^ 

Euonymin      .       .       .       •  gr-  i  Pulv.  rhei.co.  .       .       .       •  gr.  ■§ 

Sacchar.  alb   gr.  j  Sacchar.  alb   gr.  j 

Every  other  night,  for  an  infant  6  months  old. 


902 

(97) 

01.  monhiire  . 
Liq.  arsenicalis 
Miicilaginis 
Syrup,  aurant. 
Aquae 

One  teaspoonftil  thr 


Appendix 


5U 

<|.S. 

ad  ?,iv 


food. 
(99) 


ee  times  a  day,  after 


(Crocker.) 

(lOl) 


(103) 


Calamin.  opt. 
Zinci  oxidi 
01.  oliv. 
Aq.  calcis 


Acidi  borici 
01.  amygdalcE 
Ceras  alb. 
Cetacei  . 
Aq.  rosse 


Acid,  salicylici 
Zinci  oxidi 

Amyli  .... 
Vaselini  .... 

(Lassar. ) 
(105) 

Ung.  hydrarg.  ox.  flav.  . 
Five  per  cent,  ex  Vaselini. 

(107) 

Glyc.  plumb,  acet.  . 
Liq.  carbonis  deterg. 
Aq.  rosas 


50 
,5ss 

5j 


5J 

5j 
5j 
5x 


gr.  XX 
5j 


BJ 


5'J 


(98) 


Ichthyol . 
Carron  oil 


bss 


To  be  applied  on  line. 


(IOC) 

Liq.  plumb,  subacet,  fort. 
Tr.  opii  .  .  .  . 
Aqure     •       .       .  . 


(102) 


Zinci  oxidi 
Acid,  carbolici 
Olei  rosEG 
Ung.  paraffini 


(104) 


Sulphur,  prsecip. 
Zinci  oxidi 
Amyli 
Lanolini 
Vaselini  . 

(Ihle.) 

(106) 

Ung.  hydrarg.  ox.  rubri 
Ung.  zinci 
Ung.  paraffini 


(108) 


Sulphur,  prrecip. 
Camphor. 
Zinci  oxidi 
Amyli 

Ung.  paraffini 


ad  5vj 


5SS 

gr.  XX 

mss 

I) 


gr.  XX 


Si 


5SS 
gr.  XV 

Si 


PSORIASIS,  p.  S34 

(109)  (no) 

01.  cadini      ....    555           Chrysarobin    .  .       .       -  5] 

Ung.  hydrarg.  amnion.    .       .    ^ij           Gutta-percha  .  .       .  .5] 

Ung.  simplicis        .       .       .                  Chloroform     .  .       .       .  5X 

To  be  applied  to  the  affected  parts. 


FonmclcB 


TINEA,  pp.  837  and  839 


(III) 


Sulphur,  prsecip. 
Hydrarg.  ammon. 
Thymol  . 
Vaselini  . 
Ung.  simplicis 


(113) 


Tr.  cantharidis 

Tr.  capsici 

Tr.  nucis  vomicae 

01.  ricini 

Eau  de  Cologne 


53 
5SS 
gr.  X 

5j 


•  51J 

ad  ^iv 


(112) 


Pulv.  boracis  . 
Tr.  camph. 
Glyoerini 
Aq.  aurant.  flor. 


5J 
5j 


Tr. 
Tr. 
01. 

Sp. 


To  be  used  as  a  haii-wash. 
(114) 

cantharid.  .  .  •  gss 
capsici  .  .  .  -5^^ 
ricini  .  •  •  -5^^ 
vini  rect.  ....  jiv 

To  be  used  as  a  hainvask. 


To  be  used  as  a  hair  wash. 


Sulphuris 
Balsami  peruv. 
Ung.  simplicis 


(115) 


SCABIES,  p.  840 


•  5J 

■  5SS 

•  SJ 

Naphthol 
Ung.  simplicis 


Storacis  . 
Ung.  simplicis 


(117) 


5J 
53 


(116) 


5SS 

3U 


INDEX 


ABCES  pfelBRONCHIQUE,  383 

Abdomen,  examination  of,  84 
Abdominal  abscess,  130 

—  injuries,  845 

—  pain  in  spinal  disease,  758 

—  section  in  intussusception,  147 

—  wall,  hiatus  of,  165 
Abiotrophy,  578 
Abortive  pneumonia,  391 
Abscess,  abdominal,  130 

—  acute  glandular,  257 

—  alveolar,  69,  690 

—  in  bone,  689 

—  cerebral,  522,  805 

—  chronic,  262 

—  hepatic,  203 

—  in  hip  disease,  733 

—  iliac,  134 

—  ischio-rectal,  175 

—  of  the  liver,  203 

—  of  the  lung,  397 

—  mediastinal,  412 

—  non-tuberculous,  262 

—  parosteal,  672 

—  pelvic,  733 

—  periarticular,  732 

—  periglandular,  257 

—  periosteal,  672 
— •  perisigmoid,  133 

—  peritoneal,  130-138 

—  perityphlitic,  128-130,  133 

—  post-pharyngeal,  79 

—  psoas,  736,  737,  754,  763 

—  residual,  740,  745 

—  retro-ojsophageal,  80 

—  retro-pharyngeal,  78,  80 

—  sacral,  765 

—  spinal,  754 

—  tuberculous,  131 
Absence  of  mouth,  190 

—  of  tongue,  187 

Accidents  with  anassthetics,  872 
A.C.E.  mixture,  866 
Acetabular  disease,  726  et  seq. 
Achondroplasia,  237 
Acquired  club-foot,  776 

—  hernia,  166 

—  syphilis,  470 


Acquired  talipes,  776 
'  Acromio-clavicular  joint,  disease  of,  723 
Actinomycosis,  419 

—  of  liver,  203 

Acute  adenitis,  256,  257 

—  atrophic  paralysis,  610 
— ■  bronchitis,  373 

—  cerebral  congestion,  266 

—  epiphysitis,  681 

—  fatty  degeneration  of  newly  born,  31 

—  gastritis,  92 

—  gastro-intestinal  infection,  93 

—  generalised  broncho-pneumonia,  382 

—  glandular  abscess,  257 

—  hip-disease,  727 

—  ileo-colitis,  102 

—  meningitis,  502 

—  miliary  tuberculosis,  249,  322 

—  myocarditis,  440 
— ■  necrosis,  672 

—  nephritis,  636 

—  obstruction  of  the  bowels,  138 

—  orchitis,  341,  664,  666 

—  osteomyelitis,  680 

—  periostitis,  672  ct  scij. 

—  peritonitis,  123 

—  phthisis,  416 

—  pneumonia,  327 

—  rickets,  210 

—  simple  serous  synovitis,  703 

—  suppurative  arthritis  of  infants,  705 

—  tonsilhtis,  71 

—  tuberculosis  in  measles,  291 

—  tuberculous  synovitis,  709 

—  yellow  atrophy  of  liver,  197 
Acutely  inflamed  tonsils,  removal  of,  77 
Addison's  disease,  641 

Adenitis,  acute,  256,  237 

—  tuberculous,  254 
Adenoids,  post-nasal,  77 
Adenomata  recti,  174 
Adolescence,  rickets  of,  230 

—  synovitis  of,  749 
Adrenals,  disease  of,  641 

Age  for  operation  in  hare-lip,  179 
Agglutination,  318 
Air-passages,  foreign  bodies  in,  368 
Albuminuria  in  diphtheria,  305 


go6 


Index 


Albuminuria  in  liealtliy  ciiildicn,  O27 

Alimentary  canal,  6 

Alopecia  areata,  839 

Alum  in  whooping-cough,  340 

Alveolar  abscess,  69,  690 

Amaurotic  family  idiocy,  530 

Amentia,  577 

Ainputation  at  hip-joint,  750 

—  intra-utcrine,  785 

—  primary,  858 
Amussat's  operation,  162 
Antemia,  457 

—  idiopathic,  459 

—  lymphatica,  463 

—  with  ojdema,  458 

—  pernicious,  459 

—  splenica,  461 
Ancesthetics,  862 
Anal  condylomata,  174 

—  fissures,  175 

—  fistula,  173 

Anastomosis,  aneurism  by,  453 
Aneurism,  456 

—  of  middle  cerebral  artery,  456 
Angina  Ludovici,  263 
Angioma,  cavernous,  447 

—  lymphatic,  454,  810 

—  simple,  446 

Angular  curvature  of  spine,  752 
Ankle,  excision  of,  719 

—  tuberculous  diseases  of,  718 
Ankylosis  of  jaw,  722 

Ano,  fistula  in,  173 

Anterior  polio-myelitis,  610 

Antero-posterior  curvature,  244 

Antipyretics,  881 

Antitoxin,  309- 

Anus,  imperforate,  159 

—  ulceration  of,  175 
Aortic  regurgitation,  438 
Aphasia,  575 
Aphtha;,  65 

Aphthous  stomatitis,  65 

—  vulvitis,  659 
Apoplexia  neonatorum,  20 
Appendicitis,  129 
Appendicular  peritonitis,  128 
Appendix,  removal  of,  134 

—  tuberculous  disease  of,  157 
Arm,  fracture  of,  849 

Arrest  of  growth  after  epiphysitis,  679 

 after  injury,  847,  853 

 in  rickets,  222 

Arterial  nasvus,  446 
Arterio-venous  varix,  452 
Arteritis,  34 
Arthrectomy,  715 
Arthritis  deformans,  486,  707 

—  with  glandular  enlargement,  487,  707 

—  of  infants,  acute  suppurative,  705 

—  influenzal,  707 

—  pneumococcic,  704 

—  scarlatinal,  707  " 

—  typhoid,  707 
-Arthrodesis,  776 
-Artificial  feeding,  45 


Artificial  muscle,  773  el  scq. 
Ascaris  lumbricoides,  120 
Ascites,  121 

—  in  cirrhosis,  200 
As|)hyxia  neonatorum,  18 
Aspiration  for  em|)yema,  405 
Asthma,  spasmodic,  409 
Athetosis,  529,  532 
Athrepsia,  106 

Atlanto-axial  disease,  752,  765 
Atresia  ani,  159 

—  oris,  189 
Atrophy  of  bone,  695 

—  of  brain,  507 

—  chronic  muscular,  618 

—  of  face,  189,  596 

—  gastro-intestinal,  106 

—  of  liver,  acute  yellow,  197 

—  progressive  muscular,  618 

—  simple,  106 

Atropia  in  incontinence,  649,  883 
Auricles,  disease  of,  801 

—  supernumerary,  190,  193 
Auscultation,  344 


Bacillus  dysenteri^e,  95 

—  Gaertner's,  104 
Balanitis,  657 

Barley  water,  52,  and  Appendix 
Barwell's  artificial  muscle,  773  ei  seq. 
Basal  ganglia,  tumours  of,  520 

—  meningitis,  504 

Belladonna  in  incontinence,  649,  883 

—  in  whooping-cough,  339,  883 
Bile-ducts,  common  stenosis  of,  196 

—  secretion  of,  7 

—  stricture  of,  195,  196 
Biliary  calculi,  197 

Birth,  changes  in  circulation  after,  4 

—  diseases  incident  to,  18 

—  marks,  446 

—  palsy,  see  Cerebral  diplegia 
Bladder,  calculus  of,  642 

—  extroversion  of,  650 

—  inflammation  of,  646 

—  rugous,  646 

—  tuberculous  disease  of,  646 

—  tumours  of,  646 
Bleeders,  30,  35,  464 
Bleeding,  860 

—  after  excision  of  tonsils,  77 
I    Blennorrhagia,  34 

I   Blood,  amount  in  body,  5 

■ —  of  infant,  5 
'    Body  weight,  10 
!    Bone  grafting,  846 

Bones,  diseases  of,  671 

—  syphilitic  disease  of,  474,  476,  685 
Bowels,  acute  obstruction  of,  138 

— •  chronic  obstruction  of,  150 

—  congenital  obstruction  of,  157 

—  invagination  of,  139 

—  tuberculous  ulceration  of,  153 
Bow-leg,  226 

Brachial  plexus,  injury  to,  26 


Brain,  abscess  of,  522 

—  atrophy  of,  507 

—  congestion  of,  see  Meningitis 

—  cyst  of,  515 

—  development  of,  8 

—  hypertrophy  of,  514,  532 

—  sarcoma  of,  515 

—  sclerosis  of,  507 

—  softening  of,  509 

—  surgery  of,  523 

—  syphilis  of,  478,  507,  588 

—  tumours  of,  514 

—  weight  of,  8 
Branchial  cartilages,  190 

—  dermoid  cysts,  193 

—  fistulte,  190 

 median,  192 

Bromide  rash,  836 

Bronchial  glands,  adenoma  of,  413 

 diseases  of,  410 

Bronchiectasis,  375 
Bronchitis,  373 

—  acute,  373,  382 

—  chronic,  376 

—  in  enteric  fever,  320 
Bronchocele,  821 
Broncho-pneumonia,  377 

—  acute  generalised,  382 

—  chronic,  380 

— •  disseminated,  382 

—  in  measles,  290 

—  micro-organisms  in,  383 

—  in  scarlet  fever,  275 

—  from  tuberculosis,  251 
Bryant's  splint,  741,  747 
Burns  and  scalds,  859 
Bursa  of  Fleischmann,  189 
BursEE  in  club-foot,  785 
Bursitis,  784 


C^ECAL  COI.OTOMY,  163 

Calcaneo-astragaloid  disease,  721 
Calculi,  biliary,  197 
Calculus  of  kidney,  635 

—  in  tonsils,  77 

—  urethral,  642,  649 

—  vesicae,  640 
Callisen's  operation,  162 
Calot's  operation,  765 
Canal  of  ^is,  192 
Cancrum  oris,  70 

 in  measles,  291 

Capillary  ntevus,  446 

Carbolic  acid  in  whooping-cough,  339 
Carcinoma  of  stomach,  118 
Cardiac  dilatation,  439 

—  —  in  nephritis,  279 

—  murmurs,  see  Heart  disease 

—  syncope  in  diphtheria,  306 
Carditis,  acute,  440 
Caries,  see  Diseases  of  bone 

—  of  spine,  752 
Carpo-pcdal  contractions,  558 
Cartilages,  branchial,  190 
Cartilaginous  tumours,  809 


30H0OL  OF  MEDICINS. 

Caseation  of  bronchial  glands,  410 
Catarrh  of  bronchial  tubes,  373 

—  of  lung,  416 

—  chronic  gastro-intestinal,  106  et  seq. 

—  gastric,  86 

 acute,  92 

Catarrhal  jaundice,  196 

—  laryngitis,  352 

—  stomatitis,  65 

—  tonsillitis,  acute,  71 
Caudal  appendage,  602 
Cavernous  nasvus,  447 

—  sinus,  thrombosis  of,  802 
Cellulitis,  cervical,  71 

 deep,  263 

Cephalhoematoma,  23 
Cephalhydrocele,  844 
Cerebellar  abscess,  522 
Cerebellum,  tumours  of,  519 
Cerebral  abscess,  522,  805 

—  diplegia,  526 

— •  hpemorrhage,  see  Infantile  hemiplegia 

—  lesions,  surgical  treatment  of,  523,  805 

—  paralysis,  acutp,  530 

—  pneumonia,  392 

—  sinuses,  thrombosis  of,  802 

—  softening,  509 

—  tumour,  514 

Cerebro-spinal  meningitis,  506 
Cervical  cellulitis,  71 

 deep,  263 

Chest,  examination  of,  343 

—  form  of,  in  infancy,  343 

—  injuries  of,  845 
Cheyne-Stokes  respiration,  496 
Chilblains,  832 
Child-crowing,  345 
Childhood,  2 

—  mortality  in,  16 

—  thorax  in,  343 
Chloroform,  865 
Chlorosis,  see  An;\;mia 
Cholera  infiintum,  92,  93,  97 
Chorea,  484,  541 

—  insaniens,  546 

—  paresis  in,  546 

—  peripheral  neuritis,  546 
Choroid,  tubercles  of,  250 
Chronic  abscess,  262 

—  bronchitis,  376 

—  broncho-pneumonia,  380 

—  circumscribed  osteomyelitis,  687 

—  diarrhoea,  106,  108 

—  diffuse  osteomyehtis,  689 

—  gastro-intestinal  catarrh,  106  et  seg. 

—  heart  disease,  435 

—  h)'drocephalus,  510 

—  intussusception,  149 
j   —  laryngitis,  370 

I   —  meningitis,  507 

—  nephritis,  638 

—  obstruction  of  bowels,  150 
j    —  periostitis,  683 

'   —  peritoneal  effusion,  121,  135 

—  peritonitis,  121,  135 

—  rheumatic  arthritis,  486,  707 


9o8 


Index 


Chronic  tonsillar  hypertrophy,  71^ 

—  tonsillitis,  75 

—  vomiting,  106  ct  seq. 
CirculiUion,  changes  in,  after  birth,  4 
Circumcision,  656 

Cirrhosis  of  liver,  199 
Clavicle,  deficiency  of,  244 

—  fractures  of,  856 
Cleft  of  lower  lip,  186 

—  of  palate,  182  et  sc(j. 
Clothing  of  newly-born  infants,  40 
Club-foot,  767 

Coccygeal  dimple,  609 
Colic,  86 

Collapse  of  lung,  374 
Colon,  dilatation  of,  151 
Colotomy,  inguinal,  163 

—  lumbar,  163 

Coma  in  meningitis,  495 
Compound  congenital  tumours,  815 
Compression  of  trachea,  351 
Condensed  milk,  54 
Condyloma  of  tongue,  189 
Condylomata,  anal,  174 
Congenital  atresia,  189 

—  atrophy,  189 

—  deficiency  of  muscles,  783 

—  deformities  of  digestive  tract,  189 
 of  oesophagus,  193 

—  dislocation  of  hip,  792 

—  heart  disease,  421 

—  hernia,  166 

—  hiatus  of  abdominal  wall,  165 

—  hydrocele,  667 

—  hypertrophic  dilatation  of  the  colon,  151 

—  hypertrophy  of  oesophageal  glands,  83 

—  laryngeal  stridor,  344 

—  mucoid  cyst  of  tonsil,  75 

—  myx oedema,  591 

—  obstruction  of  bowels,  157 

—  rickets,  210 

—  sacral  fistula,  598 
 tumours,  816 

—  stenosis  of  the  pylorus,  115 

—  stricture  of  bile-ducts,  195 
 of  oesophagus,  193 

—  syphilis,  470 

—  tuberculosis,  245 

—  tumours,  807 
Constipation,  90 
Constriction  of  stomach,  117 
Contraction  of  meatus  urinarius,  649,  654 
Convulsions,  63,  556 

Cord,  separation  of  the,  32 
Cortical  layer,  tumours  of,  520 
Coryza,  syphilitic,  473 
Costo-vertebral  disease,  765 
Cow's  milk,  45 
Coxa  vara,  224,  736 
Creeping  pneumonia,  392 
Cretinism,  591 

Croton  chloral  in  whooping-cough,  339 
Croup,  diphtheritic,  354 

—  membranous,  354 

—  spasmodic,  350 
Croupous  angina,  299 


Croupous  exudation  on  navel,  34 

—  pneumonia,  388 
Curvature  of  spine,  angular,  752 
 lateral,  239 

 rickety,  223 

—  of  tibia,  221  et  scq. 
Cutaneous  nasvus,  447 
Cyanosis,  427 
Cyclic  vomiting,  92 
Cystic  disease  of  testis,  667 

—  lymphangioma,  446 

—  tumours,  819  • 
Cystinuria,  627 
Cystitis,  646 

—  tuberculous,  646 
Cysts,  dermoid,  8ii 

—  of  jaws,  819 

—  sublingual,  188 

—  thyro-glossal,  192  • 

Dactylitis,  syphilitic,  694 

—  tuberculous,  693 
Deaf-mutism,  572 
Deafness,  801 

Deep  cervical  cellulitis,  263 
Deformities  of  digestive  system,  176 

—  of  oesophagus,  193 

—  in  rickets,  221 

 operations,  235 

 treatment  of,  233 

—  of  umbilicus,  164 
Degenerated  nasvus,  446  et  seq. 
Degeneration,  acute  fatty,  in  newly  born,  31 

—  reaction  of,  613 
Dental  formulae,  14 
Dentigerous  cysts,  810 
Dentition,  ailments  of,  61 

—  course  of,  12 

—  second,  64 

Dermatitis  gangrasnosa,  835 

—  neonatonmi,  34,  835 
Dermoid  cysts,  175,  811 
Deviation  of  nasal  septum,  800 
Diabetes  insipidus,  489 

—  mellitus,  488 
Diarrhoea,  88 

—  chronic,  106,  108 

—  dysenteric,  102 

—  inflammatory,  93 

—  '  lienteric,'  89 

—  in  measles,  290 

—  mortality  tables  of,  94 

—  summer,  93,  94 

—  zymotic,  93 

Diet  of  infants,  57-60 

—  tables  for  indigestion,  113 
Digestive  system,  diseases  of,  61 

 malformations  and  defornu'ties  of,  176 

Digitalis  in  heart-disease,  442 
Dilatation  of  colon,  151 

—  of  stomach,  ii6 
Diphtheria,  299,  354,  393 

—  albuminuria  of,  305 

—  antitoxin,  309 

—  bacillus  of,  301 
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Diphtheria,  cardiac  syncope  in,  306 

—  diagnosis  of,  307 

—  disinfection,  311 

—  epidemics  of,  300 

—  infectious  nature  of,  300 

—  laryngeal,  305 

—  malignant,  304 

—  mild,  303 

—  morbid  anatomy  of,  301 

—  nasal,  304 

—  paralysis  after,  306 

—  pathology  of,  301 

—  pharyngeal,  302 

—  pneumonia  in,  306  . 

—  prognosis  in,  308 

—  pseudo-,  311 

—  quarantine  in,  311 

—  rashes  in,  304 

—  treatment  of,  308 

—  wound,  305 
Diphtheritic  croup,  354 

—  infection  of  navel,  34 

—  paralysis,  306 
Diplegia,  cerebral,  526 

—  congenital,  526 

—  spastic,  526 
Dislocation  of  elbow,  858 

—  of  hip,  858 

—  — •  congenital,  792 

—  of  patella,  859 

—  of  shoulder,  858 

 congenital,  791 

Dislocations,  858 

Disseminated  broncho-pneumonia,  382 

—  myelitis,  607 

Diverticulum,  Meckel's,  33,  165 
Double  hip  disease,  751 

 splint  for  spinal  caries,  762 

Dried  milk  foods,  56 
Duct,  thyro-glossal,  192 
Ductus  arteriosus,  4 

 obliteration  of,  4 

 patent,  420 

—  lingualis,  193 

—  venosus,  4 
Dysenteric  diarrhoea,  102 
Dysostose  cldido-cranienne,  244 
Dyspeptic  diseases  of  infancy  and  child- 
hood, 85 

Dysphagia  in  spinal  disease,  757 
Dyspnoea  from  spinal  abscess,  757 

Ear,  closure  of  meatus  of,  801 

—  diseases  of,  80T 

—  foreign  body  in  the,  801 
Early  life,  periods  of,  i 
Eclampsia,  see  Convulsions 
Ectopia  vesica;,  650 
Eczema,  63,  823 

Elbow,  disease  of,  700 

—  dislocation  of,  858 
Embolism,  456,  536 

—  i'n  nephritis,  279 
Emphysema,  375 

—  subcutaneous,  376 


Emphysema  in  tracheotomy,  363 

—  vicarious,  382 
Empyema,  397 

—  from  necrosis  of  rib,  678 

—  surgical  treatment  of,  405 
Encephalitis,  local,  531 
Encephalocele,  602 
Enchondroma,  809 
Encysted  hernia,  166 
Endarteritis,  509 
Endocarditis,  432 

—  in  nephritis,  279 

—  in  scarlet  fever,  276 
Enlarged  glands,  63 

—  spleen,  460 
Enteric  fever,  315 

•  abdominal  symptoms  in,  317 

 agglutination,  318 

 bronchitis  and  pneumonia  in,  320 

 cerebral  symptoms,  318 

 condition  of  urine  in,  318 

 contagious  nature  of,  315 

 diagnosis  of,  322 

 diarrhoea  in,  318 

 epistaxis  in,  320 

 eruption  in,  318 

 htemorrhage  in,  320 

 incubation  of,  316 

 in  infants,  318 

 membranous  tonsillitis  in,  322 

 mortality  of,  315 

 perforation  of  intestine  in,  321 

 peritonitis  in,' 321 

 pyremia  in,  320 

 rash  in,  318 

 relapses  in,  320 

 spleen  in,  317 

 symptoms  of,  316 

—  —  temperature  of,  317 

 treatment  of,  323 

 tuberculosis  in,  322 

Enuresis,  647 

Epidemic  influenza,  see  Influenza,  epidemic 

—  jaimdice,  197 

—  tonsillitis,  73 
Epilepsy,  551 

—  post-hemiplegic,  553 

—  trephining  for,  556 
Epiphyses,  dates  of  union  of,  855 

—  separation  of,  847 
Epiphysitis,  681 

—  sj'philitic,  478 
Epispadias,  653 
Epistaxis,  320,  800 
Erasion,  713 
Eruptions,  drug,  836 
Erysipelas,  34,  675,  86r 

—  vaccination  after,  332 
Erythema,  476,  831 

—  multiforme,  832 

■ —  nodosum,  266,  832 

—  pernio,  832 

—  scarlatiniforme,  831 

—  vaccination  after,  332 
Estlander's  operation,  408 
Ether,  865 
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Kxaiuination  of  chest,  342 
Mxcisioii,  715 

—  of  iiiikle,  719 

—  of  hip.  745 

—  of  knee,  715 

—  of  tarsus,  720 

 for  cUib-foot,  775 

Excoriation  of  navel,  34 

lOxostosis,  810 

Expcctoranis,  885 

Extension  for  hij)  disease,  742 

External  meatus  of  ear,  closure  of,  801 

Extravasation  of  urine,  650 

Extroversion  of  bladder,  650 

Eyes,  syphilitic  affection  of,  479 

Face,  atrophy  of,  189,  596 

—  hypertrophy  of,  189 
Facial  hemiatrophy,  596 

—  paralysis  in  cerebral  tumour,  517 
 in  ear  disease,  804 

 obstetrical,  26 

Fascal  fistula,  131,  133 
False  croup,  350 

—  hydrocephalus,  97 

—  spina  bifida,  602 
Fasting  girls,  564 
Fat  in  cow's  milk,  47 

—  diarrhoea,  89 

Fatty  degeneration,  acute,  of  newly  born,  31 

—  liver,  202 

—  tumours,  814 
Favus,  840 
Feeding,  artificial,  45 

—  bottles,  56 

—  of  infants  at  the  breast,  40 
Femoral  hernia,  170 

Femur,  curvature  of  shaft  of,  221 

—  fractures  of,  856 
Ferments  of  milk,  48 
'  Fettmilch,"  876 
Fever,  inanition,  40 

—  infantile  intermittent,  318,  341 
Feverishness  as  a  symptom,  62,  264 
Fevers,  264  et  scq. 

Fibroid  phthisis,  416 
Fibrous  tumours,  810 
Fingers,  contraction  of,  789 
Fissures  of  the  anus,  175 

—  of  mouth  in  syphilis,  473 

—  of  sternum ,  794 
Fistula  in  ano,  173 
— '■  branchial,  190 
 median,  192 

—  faecal,  131,  133 

—  intestinal,  130-134 

—  tracheal,  193 

—  umbilical,  130 
Fits,  hysteroid,  553 
Flat-foot,  779 

—  in  genu  valgum,  228 
Flatulence,  86 
Flea-bites,  841 

Fffital  pericarditis,  428 

—  peritonitis,  158 


Fuital  rickets,  2f6 
l'"<i;tus,  parasitic,  815 
Fontanelles,  closure  of,  8 
i'ood  for  infants,  40-60 
J'oramen  ovale,  4 

 ;  ])atent,  422 

I'breign  bodies  in  the  air-passages,  16 
 in  ear,  8or  •       *>   -  J 

—  —  in  nose,  797 

-- —  in  oesophagus,  82 
'  Fourth  disease,'  the,  297 
Fractured  base  of  skull,  845 
Fractures,  greenstick,  846 

—  of  long  bones,  856 

—  of  pelvis,  845 

—  of  skull,  845 

—  ununited,  846 

Froanum,  congenital  shortness  of,  187 
Fragihtas  ossium,  695 
Friedreich's  disease,  609 
Frontal  lobe,  abscess  of,  523 

 tumours  of,  521 

'  Fungus  of  the  navel,'  32 
Funicular  hernia,  166 


Gaertner's  Bacillus,  infection  with. 
Ganglion,  784 
Gangrene,  142 

—  of  the  lung,  396 

—  of  the  navel,  34 
Gangrenous  stomatitis,  70 
Gastric  catarrh,  86 
 acute,  92 

—  juice,  6 

—  pneumonia,  392 

—  ulcer,  118 
Gastritis,  acute,  92 
Gastro-intestinal  atrophy,  106 

—  catarrh,  chronic,  106  et  seq. 

—  haemorrhage,  31 

—  infection,  acute,  93 

General  purulent  peritonitis,  123  et  seq. 

—  tuberculosis,  261 

Genital  organs,  haemorrhage  from,  32 
Genito-urinary  diseases,  625 

—  organs,  malformation  of,  650 
Genu  extrorsum,  sec  Bow-leg 

—  recur vatum,  790 

—  valgum,  221,  225 

 from  rickets,  appearance  of,  225 

—  varum,  see  Bow-leg 
Giant-foot,  814 
Girdle-pain,  758 
Gland  fever,  265 

Glands,  bronchial,  diseases  of,  410 

—  of  groin,  enlargement  of,  731 

—  lymphatic,  distribution  of,  255 

—  mesenteric,  disease  of,  153 
Glandular  abscess,  acute,  257 
Glottis,  scald  of,  367 

—  spasm  of  the,  345,  351 
Goitre,  821 

Gonococcal  peritonitis,  124 
Gonorrhajal  ophthalmia,  38 

—  rheumatism,  see  Pyaimic  joint-disease 
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'  Graines  jaunes,' 383 

'  Grand  mal,'  see  Epilepsy  and  Rickets 

Greenstick  fractures,  846 

Growing  fever,  796 

Growth,  anomalies  of,  795 

—  arrest  of,  see  Rickets 

Guillotine,  76 

Gumma,  scrofulous,  see  Syphilis 


H/EMARTHROSIS,  465,  724 

Htematoma,  occipital,  26 

—  of  sterno-mastoid,  25,  781 
Hsematuria,  465,  626 
Haemoglobinuria,  627 

—  intermittent,  627 

—  paroxysmal,  445 
Haemophilia  neonatorum,  30,  464 
Haemorrhage,  860 

—  cerebral,  527,  530 

—  gastro-intestinal,  31 

—  from  genital  organs,  32 

—  medullary,  538 

—  meningeal,  21,  527,  530 

—  newly  born,  22 

—  umbilical,  35 

—  vaginal,  32 

Haemorrhagic  diathesis,  30,  464 

—  stomatitis,  67 
Hallux  flexus,  791 

—  valgus,  791 
Hammer-toe,  790 
Hare-lip,  176 

—  cases,  feeble  vitality  in,  179 

—  median,  186 

—  operations,  180 
 age  for,  179 

—  treatment,  179 
Harvest  bug,  841 
Head,  cold  in  the,  796 

—  injuries,  844 
Headache,  567 
Head-banging,  564 

—  nodding,  564 

—  shaking,  564 

Hearing  in  the  newly  born,  ro 
Heart,  dilatation  of,  439 

—  diseases  of,  420 
Heart-disease,  chronic,  435 

—  congenital,  421 

—  treatment  of,  440 
Hemiataxy,  517 
Hemichorea,  547 
Hemiplegia,  341,  530 

—  from  aneurism,  537 

—  causes  of,  530 

—  from  meningitis,  497 
Henoch's  purpura,  466 
Hepatic  abscess,  203 
Hepatitis,  syphilitic  interstitial,  201 
Hepatomphalos,  164 
Hereditary  ataxic  paraplegia,  609 

—  syphilis,  470 
Hermaphrodites,  653 
Hernia,  acquired,  166 

—  of  caecum,  167 


Hernia  cerebri,  526 

—  congenital,  166 

—  diaphragmatic,  155,  170 

—  encysted,^  166 
— ■  femoral,  170 

—  funicular,  166 

—  infantile,  166 

—  inguinal,  166 

—  of  liver,  164 

—  of  the  ovary,  665 

—  radical  cure  of,  169 

—  rectal,  171 

—  strangulated,  168 

—  treatment  of,  168 

—  umbilical,  165 

—  and  undescended  testis,  661 

—  ventral,  165 

Herpes  zoster  in  spinal  disease,  759 
Herpetic  stomatitis,  65 
Hiatus  of  abdominal  wall,  165 

—  vesicre,  650 

Hip,  congenital  dislocation  of,  792 

—  disease,  726 
 double,  751 

—  excision  of,  743 
His,  canal  of,  192 
Hodgkin's  disease,  463 
Hollow  claw-foot,  769 

—  club-foot,  769 
Horse-shoe  kidney,  629 
Hydatids  of  the  liver,  204 
Hydrencephalocele,  603 
Hydrocele,  667 

—  of  the  neck,  810 
Hydrocephalic  cry,  495 
Hydrocephalus,  acute,  510 

—  chronic,  510 

—  false,  97 

—  and  spina  bifida,  510  ;  see  also  Spina 
bifida 

Hydronephrosis,  634 

Hygiene  and  diet  of  infants  and  children, 
39 

Hygroma,  810 

Hymen,  imperforate,  659 

Hyperpyrexia,  317 

—  in  pneumonia,  392 
Hypertrophy  of  brain,  514 

—  congenital,  of  oesophageal  glands,  83 

—  of  face,  189 

—  of  labia,  659 

—  of  tonsils,  75 
Hypospadias,  653 
Hysteria,  564 
Hysterical  chorea,  546 

—  joints,  565 

—  vomiting,  87,  567 
Hysteroid  fits,  553 

Icterus  neonatorum,  28 
Idiocy,  577 

—  cretinoid,  591 

—  epileptic,  585 

—  hereditary,  577 

—  microcephalic,  584 

—  mongolian,  582 
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Idiocy,  syphilitic,  588 

Idiopathic  ana;niia,  457 

Ileo-colitis,  acute,  102 

Ileo-uinbilical  diverticulum,  33 

Iliac  abscess,  134;  .w  «/w  Spinal  disease 

Imbeciles,  582 

Immature  infants,  care  of,  58 
Imperforate  anus,  159 

—  hymen,  659 

—  rectum,  159 
Impetigo  contagiosa,  830 
Inanition  fever,  40 
Incontinence  of  urine,  647 
Incubators,  60 

Indigestion,  diet  tables  for,  113 
Infancy,  definition  of,  i 

—  mortality  in,  15 

—  vomiting  in,  86 
Infant,  weight  of,  10 

Infantile  cerebral  degeneration,  530 

—  enteric  fever,  318 

—  hemiplegia,  530 

—  hernia,  166 

—  scurvy,  205 
Infants,  newly-born,  39 

 clothing  of,  40 

 feeding  of,  40-60 

Inflammatory  diarrhoea,  93 

Inflation  of  intestine  in  intussusception,  146 
Influenza,  bacillus  of,  312 

—  epidemic,  312 

—  pneumonia  in,  314 

—  relapses  in,  314 

—  scarlatinal  rash  in,  314 

—  tonsillitis  in,  314 

—  treatment  of,  315 

—  vomiting  in,  314 
Inguinal  colotomy,  163 

—  hernia,  166 

Intermittent  fever,  infantile,  318,  341 

—  hsemoglobinuria,  627 
Interstitial  hepatitis,  201 
Intestinal  fistula,  130-134 

—  obstruction,  acute,  138 

—  worms,  118 

Intestine,  congenital  obstruction  of,  158 

—  perforation  of,  321 
Intra-uterine  amputation,  787 

—  life,  I 

—  respiration,  3 
Intubation  of  larynx,  368 
Intussusception,  139 

—  abdominal  section  in,  147 

—  chronic,  149 

Invagination  of  the  bowel,  139 
Ischio-rectal  abscess,  175 


Jaundice,  catarrhal,  196 

—  epidemic,  197 

—  of  infants,  28 

—  infectious,  197 

—  obstruction  of  duct,  195 

—  in  pneumonia,  392 
Jaw,  ankylosis  of,  722 

—  cysts  of,  819 


Joint  disease,  pyremic,  704 

—  sense,  730 

Joints,  diseases  of  the,  696 

—  hasmorrhage  into,  724 
Jury  mast,  760 

Kkkatitis,  syphilitic,  479 
'  Kernig's  sign,"  493 
Kidney,  granular,  639 

—  large  white,  639 

—  movable,  629 

—  tuberculous,  633 

—  tumours  of,  630 

Kidneys,  congenital  anomalies  of, 

—  diseases  of,  629 

Knee,  diseases  of,  712  et  seq. 
Knock-knee,  225  et  seq. 

—  rickets,  225  et  seq. 
Kyphosis,  223 

Labia,  hypertrophy  of,  659 

—  nasvus  of,  659 

—  ulceration  of,  659 
Labyrinth,  affections  of,  805 
Lactose,  47 

'  La  grippe,'  312 
Laminectomy,  764 
Laiyngeal  diphtheria,  305 
Laryngismus,  345 
Laryngitis  catarrhal,  352 

—  chronic,  370 

—  in  measles,  290 

—  spasmodic,  350 
Larynx,  intubation  of,  368 

—  papilloma  of,  371 
Latent  meningitis,  503 
Lateral  curvature  of  spine,  239 

—  meningocele,  see  Meningocele 
Late  rickets,  230 

Leontiasis  ossea,  694 
Leucocythasmia,  463 
Leucorrhoea,  infantile,  659 
Leukaemia,  463 
Lichen,  63 

—  scrofulosus,  834 

—  strophulus,  834 

—  urticatus,  833 
Lienteric  diarrhoea,  89 
Life,  intra-uterine,  i 
Limbs,  injuries  of,  845 

—  malformation  of,  784 
Lip,  cleft  of  lower,  186 
Lipoma,  813 
Lipornatous  nagvus,  453 
Lithsemia,  625 
Lithotomy,  643 
Lithotrity,  643 
Little's  tin  splint,  773 
Littre's  operation,  162, 163 
Liver,  abscess  of,  203 

—  actinomycosis  of,  203 

—  acute  yellow  atrophy  of,  197 

—  cirrhosis  of,  199 

—  diseases  of,  194 

—  enlargements  of,  194 


Index 


913 


Liver,  examination  of,  194 

—  fatty,  202 

—  hernia  of,  164 

—  hydatids  of,  204 

—  lyniphadenoma  of,  204 

—  size  of,  194 

—  syphilitic  affections  of,  200 

—  tuberculosis  of,  200,  202 

—  tumours  of,  204 

—  weight  of,  194 
Lobar  pneumonia,  388 
Local  anaesthesia,  866 
Lordosis,  223 

Loss  of  blood,  860 
Lumbar  colotomy,  163 

—  puncture,  493 
Lungs,  abscess  of,  397 

—  actinomycosis  of,  419 

—  caseation  of,  413 

—  chronic  tuberculosis  of,  413 

—  collapse  of,  374 

—  gangrene  of,  396 

—  syphilitic  affections  of,  477 

—  vital  capacity  of,  at  different  ages,  4 
Lupus,  258,  841 

—  hypertrophicus,  258 
Luschka's  tonsil,  78 

^     Lyniphadenoma,  818 

—  of  bronchial  glands,  413  ' 

—  of  liver,  204 

Lymphangiomata,  cavernous,  452,  810 

—  cystic,  450,  8io 
Lymphangitis,  reticular,  254 
Lymphatic  anEBmia,  463 

—  glands,  distribution  of,  255 

—  nsevus,  454,  810 
Lymphoma,  818 
Lymphosarcoma,  818 


Macewen's  operation,  235 
Macrocheilia,  187 
Macroglossia,  i88,  452,  810 
Macrostoma,  186 
Malarial  fever,  341 

Malformation  of  digestive  system,  176 

—  of  genito-urinary  organs,  650 

—  of  limbs,  784 

—  of  nose,  799 

—  of  tongue,  187 
Malignant  diphtheria,  304 

—  disease  of  stomach,  118 

—  jaundice,  197 

—  polypi  of  nose,  800 

—  scarlet  fever,  273 
Malnutrition,  106 
Mamma,  irritable,  661 
Maniacal  chorea,  see  Chorea 
Marasmus,  106 

Mastoid  disease,  802 
Masturbation,  658 
Maternal  impressions,  177 
Measles,  286 

—  broncho- pneumonia  in,  290 

—  diagnosis  of,  291 

—  diarrhoea  in,  290 


Measles,  eruptive  stage,  289 

—  glandular  enlargement  in,  290 

—  incubation  of,  288 

—  laryngitis  in,  290 

—  micro-organisms  in,  287 

—  morbid  anatomy  of,  291 

—  mortality  in,  287 

—  otitis  in,  290 

—  prodromal  stage,  289 

—  quarantine  in,  293 

—  treatment  of,  292 

—  tuberculosis  in,  291 
Meat  poisoning,  104 

Meatus  urinarius,  contraction  of,  649 
Meckel's  diverticulum,  33,  165 
Meconium,  7 

Median  fissure  of  upper  lip,  186 
Mediastinal  abscess,  412 
Mediastino-pericarditis,  442 
Medulla,  tumours  of,  519 
Medullary  haemorrhage,  538 
MelcEua  neonatorum,  31 
Membrana  tympani,  rupture  of,  802 
Membranous  croup,  see  Diphtheria 

—  non-diphtheritic  tonsillitis,  311 

—  stomatitis,  66 

Meningeal  hajmorrhage,  21,  527,  530 
Meningitis,  acute  simple,  502 

—  basal,  504 

—  cerebro-spinal,  506 

—  chronic,  507 

—  latent,  503 

—  in  pneimionia,  506 

—  purulent,  502 

—  simple,  502 

—  spinal,  604 

—  syphilitic,  507 

—  tubercular,  493 

—  vomiting  in,  495 
Meningocele,  602 

Mental  affections  in  childhood,  577 

—  defect  affecting  speech,  574 
Mesenteric  disease,  153 
Metatarso-phalangeal  disease,  718 
Microstoma,  187 

Middle  cerebral  artery,  thrombosis  of,  535 

—  ear,  diseases  of,  802 
Midge  bites,  841 
Miliaria,  834 

Miliary  tuberculosis,  acute,  249,  322 
Milk,  condensed,  54 

—  cow's,  45 

—  diluted,  52 

—  ferments  of,  48 

—  foods,  dried,  56 

—  modified,  49 

—  peptonised,  52 

—  salts  of,  48 

—  sugar,  47 

—  woman's,  composition  of,  44,  48 
Misplaced  testes,  661 

Mitral  regurgitation,  437 
Mobile  spasm,  see  Athetosis 
Moles,  843 

Mongolian  imbeciles,  582 
Morbus  coxae,  726 
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Mortal  it)'  after  tracheotomy,  367 

—  in  (linrrha'a,  94 

—  in  infancy  and  childhood,  15,  16 

—  in  measles,  287 

—  in  scarlet  fever,  269 
Mother's  mark,  446 
Mouth,  absence  of,  190 

—  defects  of,  affecting  speech,  574 

—  deformities  of,  176  et  seq. 

—  diseases  of,  65 

—  examination  of,  6r 
Mucous  disease,  no 
Mumps,  340 

Muscle,  artificial,  j^oet  seij. 
Muscles,  deficiencies  of,  783 
Muscular  atrophy,  618 
Myelitis,  607 
Myelocele,  598 
Myocarditis,  acute,  440 
Myositis  ossificans,  783 
Myotonie,  624 
Myxoedema,  591 


N^vus,  174,  446 

—  cavernous,  447 

—  cutaneous,  447 

—  of  labia,  659 

—  liporaatodes,  453 

—  lymphatic,  454 

—  mixed,  447 

—  orbital,  451 

—  simple,  447 

—  stellate,  446 

—  subcutaneous,  447 

—  of  tongue,  see  Macroglossia 
Narcotics,  882 

Nasal  adenoid  growths,  77 

—  catarrh,  795 

—  deformity,  800 

—  diphtheria,  304 

—  obstruction,  799 

—  polypi,  799 
Navel,  diseases  of,  32 
Navel  urachus  fistula,  33 
Necrosis,  acute,  671  et  seq. 

—  of  jaw,  690 
Nephritis,  acute,  636 

—  chronic,  638 

—  in  diphtheria,  305 

—  in  malarial  fever,  341 

—  parenchymatous,  636 

—  in  pneumonia,  392 

—  in  scarlet  fever,  276 

—  septic,  277 

Nerve,  implication  of,  in  caUus,  855 
Nervous  system,  8 

 diseases  of,  491 

Neuritis,  620 
Neuroma,  808 
Newly-born  infants,  39 

 acute  fatty  degeneration  in,  31 

Night  cry,  see  Hip  dispase 

—  terrors,  570 
Nitrous  oxide  gas,  865 
Nodes,  see  Syphilis 


Nodules,  rheumatic,  485 
Noma  pudendi,  660 

Non-diphtheritic  tonsillitis,  membranous 
3" 

Non- tuberculous  abscess,  262 
Nose,  diseases  of,  796 

—  dry  catarrh  of,  799 

—  malformation  of,  799 
Nurses,  wet,  42 
Nystagmus,  564 


OATMICAL  WA'I'EK,  52 
Obstetrical  paralysis,  26 
Obstruction  of  bowels,  acute,  138 

 chronic,  150 

 congenital,  157 

Occipital  hajmatoma,  26 
Occipito-atlantoid  disease,  752 

—  dislocation,  791 
CEdema  neonatorum,  38 

—  of  scrotum,  659 

CEsophageal  glands,  hypertrophy  of,  83 

—  varix,  83 
CEsophagitis,  83 
OSsophagotomy,  83 
CEsophagus,  deformities  of,  80 

—  foreign  bodies  in,  82 

—  stricture  of,  80 
Oidium  lactis,  67 
Omphalitis,  34 
Onychia,  841 

Ophthalmia,  gonorrhoeal,  38 

—  in  measles,  290 
Optic  atroph)',  516 

—  neuritis,  516 
Orbital  nasvus,  451 
Orchitis,  341,  666 
Osteogenesis  imperfecta,  216 
Osteoma,  810 
Osteomyelitis,  acute,  680 

—  chronic  circumscribed,  687 
 diffuse,  689 

Osteophytic  growths  in  rickets,  229 
Osteopsathyrosis,  695 
Osteotomy,  235 
Ostitis,  see  Bone 
Otitis,  322 

—  externa,  800 

—  in  measles,  290 

—  media,  802 

—  in  scarlet  fever,  275 
Ovarian  hernia,  665 

—  tumours,  669 
Overlying,  560 
Oxyuris,  118 
Ozoena,  796  et  seq. 


Pachymeningitis,  507 

Palate  arch,  shape  of,  186,  574,  579,  582 

—  cleft  of,  182  ct  seq. 
Panatroph)',  596 
Papilloma,  843 

—  of  larynx,  371 

—  of  tongue,  189 
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Papilloma  of  the  uvula,  77 

Paquelin's  cautery,  173 

Paracentesis  in  pericardial  effusion,  441 

Paralysis,  acute  atrophic,  6vo 

 cerebral,  see  Hemiplegia 

—  after  diphtheria,  306 
-  facial,  517,  804 

—  infantile,  610 

—  juvenile  general,  588 

—  obstetrical.  26 

—  ocular,  517 

—  pseudo-hypertrophic,  620 
Paralytic  chorea,  546 

—  club-foot,  776 
Paraphimosis,  655  et  seq. 
Paraplegia,  605 

—  ataxic,  609 

— ■  cervical,  see  Spinal  disease 

—  spastic,  see  Diplegia 

—  in  spina  bifida,  see  Spina  bifida 

—  in  spinal  caries,  see  Spinal  disease 
Parasitic  foetus,  815 

—  stomatitis,  66 
Parker's  tube,  364 
Parotitis,  340 

Patella,  dislocation  of,  859 
Patent  ductus  arteriosus,  424 

—  foramen  ovale,  422 

—  septum  ventriculorum,  424 

—  uraclius,  33 
Peliosis  rheumatica,  468 
Pelvic  deformity  in  rickets,  223 
Pemphigus,  835 

—  syphiUtic,  472,  475 
Penis,  absence  of,  655 
Peptonised  milk,  52 
Peri-articular  abscess,  703 
Pericarditis,  427 

—  acute,  427 

—  in  chorea,  545 

—  chronic,  431 

—  diagnosis  of,  428 

—  in  nephritis,  279 

—  in  rheumatism,  484 

—  in  scarlet  fever,  276 

—  symptoms  of,  428 
Pericardium,  adherent,  427 
Periglandular  abscess,  257 
Perinephritic  abscess,  633 
Periosteal  abscess,  672 
Periostitis,  672 

—  albuminosa,  687 

—  chronic,  683 

—  exanthematous,  684 

—  syphilitic,  684 
Peripheral  neuritis,  620 
Perisigmoid  abscess,  133 
Peritoneal  abscess,  130-138 
Peritonitis,  142 

—  acute,  123 

—  appendicular,  128 

—  chronic,  121,  135 

 cicatrisation  from,  136 

—  gonococcal,  124 

—  in  enteric  fever,  321 

—  foetal,  158 


Peritonitis  in  nephritis,  279 

—  pneumococcic,  124 

—  purulent,  general,  123  et  seq. 

—  tuberculous,  chronic,  135 
Perityphlitic  abscess,  128-130,  133 
Pernicious  anajmia,  459 

Pes  cavus,  609,  769 

 in  genu  valgum,  229 

—  gigas,  814 

—  planus,  see  Flat-foot 

'  Petit  mal,'  see  Epilepsy 
Pharyngeal  diphtheria,  302 

—  tonsil,  78 

Pharyngitis  gangrasnosa,  79 
Pharynx,  abscess  of,  79 

—  mucous  cyst  of,  79 
Phimosis,  655 
Phlebitis,  umbilical,  34 

—  lateral  sinus,  803 
Phthisis  acute,  416 

—  fibroid,  416 
Pigeon- breast,  214 
Pigmentary  maculre,  449 
Piles,  173 

Pinna,  diseases  of,  801 

—  malformations  of,  581 
Plaster-of-Paris  jackets,  762 

j   Pleurisy,  397 

—  in  nephritis,  279 
Pleuro-pericarditis,  442 
Pleuro-pneumonia,  392 

—  in  scarlet  fever,  275 
Pneumococcic  arthritis,  704 

—  peritonitis,  124 
Pneumonia,  abortive,  391 

—  acute,  327 

—  cerebral,  392 

—  creeping,  392 

—  ci-oupous,  388 
 pathology  of,  394 

—  in  diphtheria,  306 

—  in  enteric  fever,  320 

—  gastric,  392 

—  jaundice  in,  392 

—  in  nephritis,  279,  392 

—  relapsing,  392 

—  secondary,  379 
Poisoning,  meat,  104 
Polypi,  nasal,  799 
Polypus  recti,  174 

—  umbilical,  32 
Polyuria,  489 

Pons,  tumours  of,  519 
Poroplastic  jackets,  762 
Port-wine  stain,  446 
Post-hemiplegic  epilepsy,  see  Epilepsy 
Post-nasal  adenoids,  77 
Post- pharyngeal  abscess,  79 
Post-scarlatinal  nephritis,  277 
Pott's  disease,  see  Spinal  disease 
Preemaxilla,  rotation  of,  178 
Prsevertebral  abscess,  763 
Prolapse  of  rectum,  170 
Proteids  of  milk,  47 
Pruritus,  175 
'   Pseudo-diphtheria,  311 
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Pseudo-hypertrophic  paralysis,  620 

Psoas  abscess,  sec  Abscess 
Psoriasis,  834 

Psyciiical  plienoniena  of  infants,  10 
Pulpy  disease  of  joints,  see  Joints 
Pulse  at  birtli,  5 
Pulsus  paradoxus ,  444 
Purgatives,  884 
Purpura,  466 

—  hiiimorrhagica,  466 

—  Henoch's,  466 

—  simplex,  466 

Purulent  peritonitis,  see  Peritonitis 
Pyi.€inia  in  enteric  fever,  320 

—  in  periostitis,  673  et  seq. 
Pyajniic  joint-disease,  276,  704 
Pyelitis,  635 

Pylorus,  stenosis  of,  115 
Pyuria,  627 


Quinine  in  pneumonia,  395 


Radical  cure  of  hernia,  168 

Radius,  subluxation  of,  858 

Ranula,  188 

Raynaud's  disease,  445 

Reaction  of  degeneration,  613 

Reclining  board,  242 

Rectal  abscess  in  sacral  disease,  765 

—  adenoma,  174 

—  dermoid  cysts,  175 

—  fistula,  173 
— •  hernia,  171 

—  naevus,  174 

—  polypi,  174 

—  prolapse,  170 

—  stricture,  175 

—  ulcers,  175 
Rectum,  imperforate,  159 

—  stricture  of,  175 
Recurrent  vomiting,  92 
Recurring  fever,  267 
Recurved  knee,  794 
Reflex  vomiting,  87 
Renal  calculus,  635 

—  new  growths,  630 

Resection  of  bone  in  periostitis,  675 
Resections,  primary,  858 
Residual  abscess,  740,  745 
Respiration,  diseases  of,  343 

—  intra-uterine,  3 

—  in  newly  born,  3 
Retention  of  urine,  649 
Retro-cesophageal  abscess,  80 
Retro-pharyngeal  abscess,  80 
Rheumatic  arthritis,  486 

—  nodules,  485 
Rheumatism,  483,  545 

—  chronic,  486 

—  gonorrheal,  sec  Pyitmic  joint-disease 

—  in  scarlet  fever,  275 
Rhinitis  fibrinosa,  304 
Ribs,  resection  of,  406 


Rickets,  210 

—  acute,  212 

—  of  adolescence,  230 

—  in  animals,  211 

—  bone  changes  in,  213 

—  causes  of,  211 

—  congenital,  216 

—  deformities  of,  221 
 treatment  of,  232 

—  foetal,  216 

—  genu  valgum  from,  225 

—  late,  230 

—  lordosis  of,  223 

—  scurvy  in,  208 

—  syphilis  and,  211 

~_  visceral  change  in,  216 
Rickety  pelvis,  223,  229 

—  spine,  223 
Ringworm,  837 
Ritter's  disease,  34 
Rotato-curvature  of  spine,  see  Spine 
Round  worms,  120 

Rubella,  293 

—  complications  of,  296 

—  diagnosis  of,  297 

—  etiology,  294 

—  incubation  in,  295 

—  quarantine  in,  297 

—  rash  of,  295 

—  scarlatinosa,  294 

—  treatment  of,  297 
Rugous  bladder,  646 
Rupture,  inguinal,  166 

—  umbilical,  165 

—  of  urethra,  845 

Sackal  dimple,  602 

—  disease,  765 

—  tumours,  congenital,  816 
Sacro-iliac  disease,  722 
Saliva,  composition  of,  6 

—  secretion  of,  6 
Salivation  in  children,  481 
Salts  of  milk,  48 
Sarcoma,  807 

—  of  kidney,  631 

'  Scabbard  trachea,'  821 
Scabies,  840 
Scalds,  859 

—  of  glottis,  367 
Scapula,  deficiency  of,  794 
Scarification  of  glottis,  367 
Scarlet  fever,  268 

 complications  of,  274 

—  —  diagnosis  of,  279 

—  —  endocarditis  in,  276 

 enlarged  glands  in,  275 

 incubation  of,  270 

 malignant,  273 

 micrococci  in,  280 

 mild  form  of,  272 

 morbid  anatomy  of,  281 

 mortality  of,  269 

 nephritis  in,  276 

 otitis  in,  275 


Index 


917 


Scarlet  fever,  pericarditis  in,  276 
 peritonitis  in,  279 

—  —  pleurisy  in,  279 

 pneumonia  in,  275,  279 

 prognosis  in,  274 

 pyasmia  in,  276 

 quarantine  in,  285 

 •  rheumatism  in,  275 

 septicaemia  in,  274 

 surgical,  269 

 symptoms  of,  270 

 synovitis  in,  275 

 treatment  of,  281 

Scissor-legged  deformity,  751 
Sclerema  neonatorum,  37 
Sclerosis  of  bone,  687 

—  of  brain,  509,  527,  532 
Scoliosis,  see  Lateral  curvature 
Scrofula  and  tuberculosis,  253 
Scrofuloderma,  258 
Scrofulous  gumma,  sec  Adenitis 

—  neck,  see  Adenitis 
Scrotum,  oedema  of,  659 
Scurvy,  205 

—  infantile,  205 
Seborrhoea,  830 
Separation  of  the  cord,  32 

—  of  epiphyses,  847 
Septicaemia  in  scarlet  fever,  274 
Septic  nephritis,  277 

Septum  nasi,  deviation  of,  800 

—  ventriculorum,  patent,  424 
Serous  cysts,  see  Cysts 
Shock,  844 

Shoulder,  dislocations  of,  858 

—  growing  out  of,  241 

—  tuberculous  disease  of,  700 
Sight  in  infants,  10 

Sinus  cervicalis,  192 

Skin  affections  in  syphilis,  475 

—  diseases  of,  823 
Skull,  cubic  capacity  of,  8 

—  fracture  of,  845 
Sleep,  10 

Softening  of  brain,  509 
Spasm  of  glottis,  345,  351 
Spasmodic  asthma,  409 

—  laryngitis,  350 

—  torticollis,  781 

Spastic  paraplegia,  see  Paraplegia 
Speech,  anomalies  of,  571 
Spina  bifida,  598 

 and  hydrocephalus,  601 

 occulta,  599 

Spinal  abscess,  754 

—  canes,  752 

 paralysis  in,  605,  759 

—  deformity,  angular,  755 

—  meningitis,  604 

—  meningocele,  see  Spina  bifida 

—  splints,  761 

—  supports,  761 

Spine,  forcible  straightening,  765 

—  lateral  curvature  of,  239 

—  operations  on,  764 

—  rickety,  223 


Spine,  rotato-lateral  curvature  of,  239 

—  weak,  239 

Spleen,  enlargement  of,  460 

—  syphilitic  affection  of,  478 
Splenic  anaemia,  461 

—  enlargement  in  malaria,  see  Malaria 
Sporadic  cretinism,  591 

—  tonsillitis,  73 
Stammering,  576 
Staphyloraphy,  184 

Status  epilepticus,  see  Epilepsy 
Stellate  nasvus,  446 
Stenosis  of  the  aorta,  425 
— ■  of  common  bile-duct,  196 

—  of  mitral  valves,  425 

—  of  pulmonary  artery,  425 

—  of  pylorus,  115 

SteriliEation  of  milk,    53 ;    see  also  Ap- 
pendix 

Sterno-clavicular  joint,  disease  of,  723 
Sterno-mastoid,  hasmatoma  of,  25,  781 
Sternum,  fissure  of,  794 
Stimulants,  887 

Stomach,  capacity  of,  in  infancy,  6 

—  carcinoma  of,  118 

—  constriction  of,  117 

—  dilatation  of,  116 

—  of  infancy,  6 

—  ulcer  of,  118 
Stomatitis,  63 

—  catarrhal,  65 

—  gangrenous,  70 

—  ha:morrhagic,  67 

—  herpetic,  65 

—  membranous,  66 

—  parasitic,  66 

—  ulcerative,  67 

Stone  in  the  bladder,  642 

—  in  the  kidney,  635 
Strangulated  hernia,  168 
Stricture  of  oesophagus,  80 

—  of  rectum,  175 

—  of  urethra,  654 
Strophulus,  834 
Strumous  dactylitis,  693 

—  nodes,  see  Syphilis 

—  periosteal  nodes,  sec  Syphilis 
Subcutaneous  emphysema,  376 

—  nasvus,  447 

Subjective  symptoms  of  spinal  disease, 
758 

Sublingual  cysts,  188 
Subperiosteal  abscess,  672 
Sudamina,  834 
Sudden  death  in  eczema,  827 

—  —  in  enlarged  thymus,  821 

 in  nephritis,  279 

Sunstroke,  266 

Supernumerary  auricles,  190,  iqq 

—  digits,  786 

—  testicles,  665 

Suppuration  of  bronchial  glands  Ajr, 
Suprapubic  lithotomy,  643 
Surgical  scarlet  fever,  269 

—  tuberculosis,  261 
Swallowing  foreign  bodies,  82 
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Syncope,  cardiac,  306 
Syndactylism,  784 
Syiulcsmotoiny,  775 
Synovitis,  acute  tuljerciilous  709 

—  chronic,  486 

—  exantiienialou.s,  706 

—  in  scarlet  fever,  271^ 

—  serous,  703 

—  su[jpiirative,  703 

—  sypliilitie,  708 

—  tuberculous,  709 
Syphilis,  200,  470 

—  acquired,  470 

—  arteritis,  478 

—  brain  affection  in,  478 

—  eye  affections  in,  479  " 

—  hepatitis  in,  478 

—  hereditary,  471 

—  lung  affections  in,  477 

—  nialnutrition  in,  475 

—  post-vaccinal,  471 

—  skin  affections  in,  475 

—  visceral  lesions  in,  477 
Syphilitic  coryza,  473 

—  dactylitis,  694 

—  epiphysitis,  478 

—  idiocy,  478 

—  interstitial  hepatitis,  201 

—  meningitis,  507 

—  ostitis,  478 

—  pemphigus,  472,  475 

—  pseudo-paralysis,  478 

—  spleen,  478 

—  teeth,  479 

—  testitis,  666 
Syringo-myelocele,  598 


TAENIA  MEDIOCANELLATA,  I20 

—  soHum,  120 
Talipes,  acquired,  767 

—  calcaneus,  769 
— ■  cavus,  769 

—  ecjuino- valgus,  767 

—  paralytic,  776 

—  valgus,  768 

—  varus,  767 
Tape-worms,  120 

Tarsal  disease,  treatment  of,  720 
Tarsectomy,  721 

—  for  club-foot,  771 
Tarsus,  disease  of,  720 
Taste  in  infants,  lo 
Teeth,  eruption  of,  12 

—  syphilitic,  479 
Telangiectasis,  see  Nasvus 
Temperature  at  birth,  8 

—  charts,  265  et  scq. 

—  in  health,  8 
Tenosynovitis,  784 

Tenotomy  for  club-foot,  771  et  seq. 
Tent,  steam,  for  laryngitis,  353 
Testis,  abnormalities  of,  661 

—  diseases  of,  666 

—  inflammation  of,  666 

—  syphilitic,  666 


Testis,  loisi(jn  of,  666 

—  tubercle  of,  666 

—  tumours,  667 

—  uiuk'scended,  661 
^Petanus  nascentiuni,  36 
Tetany,  561 

Thick  lip,  187 
Thigh,  fractures  of,  856 
Thomas's  splints,  711,  744 
Thomsen's  disease,  624 
Thorax  in  infancy,  343 
Thread-worms,  118 
Thrombo-phlebitis,  34 
Thrombosis  of  cerebral  artery,  53  r 

—  of  cerebral  sinuses,  540 

—  of  medullary  artery,  539 
Thrush,  66 

Thymus,  821 
Thyro-glossal  duct,  192 
Thyroid,  diseases  of,  820 

—  duct  cysts,  192 
Thyrotomy,  821 

Tibia,  deformities  of,  227 
Tinea  circinata,  838 

—  tonsurans,  837 
Tongue,  absence  of,  187 

—  condyloma  of,  189 

—  malformations  of,  187 

—  naevus  of,  189,  452 

—  papilloma  of,  189 

—  swallowing,  188 

—  tumours  of,  189 
Tongue-tie,  187 
Tonsil,  cyst  of,  75 

—  enucleation  of,  77 

—  guillotine,  76 

—  pharyngeal,  78 
Tonsillar  calculus,  77 

—  hypertrophy,  75 
Tonsillitis,  acute,  71 

—  chronic,  75 

—  membranous  non-diphtheritic,  31 
Tonsils,  removal  of  inflamed,  77 

'  Tormina,'  128 
Torticollis,  781 
Trachea,  aspirator  for,  362 

—  compression  of,  351 

—  ulceration  of,  366 
Tracheal  dilator,  362 

—  fistulas,  193 

—  stenosis,  366 
Tracheotomy,  358 

—  tubes,  364 
Traction  diverticula,  80 
Transposition  of  aorta,  426 
Transverse  myelitis,  607 
Traumatic  stricture  of  urethra,  649 
Trephining  for  epilepsy,  556 

—  skull,  523,  844 

—  spine,  764 

Trochanter,  disease  of,  737 
Trusses,  168 

Tubercles  of  choroid,  250 
Tuberculosis  of  adrenals,  641 

—  acute  miliary,  249,  322 
 in  measles,  291 
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Tuberculosis,  broncho-pneumonic  form  of, 
251 

—  chronic,  of  hmg,  413 

—  congenital,  245 

—  general,  251 

 sub-acute,  251 

 surgical,  261 

—  of  liver,  200,  202 

—  and  scrofula,  253 

—  typhoid  form  of,  250 
Tuberculous  abscess,  131 
 of  kidney,  633 

—  adenitis,  254 

—  cystitis,  646 

—  dactylitis,  693 

—  disease  of  ankle,  702 

 of  appendix,  157 

 of  elbow,  700 

—  kidney,  633 

—  meningitis,  323,  493 

 symptoms  of,  494 

 treatment  of,  501 

—  peritonitis,  chronic,  135 

—  shoulder,  700 

—  synovitis,  709 
 acute,  709 

—  testis,  666 

—  ulceration  of  bowel,  153 

—  ulcers,  118,  175 

—  wrist,  701 
Tumour  growth,  807 
Tumours  of  basal  ganglia,  520 

—  of  brain,  514 

—  of  cerebellum,  518 

—  cerebral  removal  of,  523 

—  congenital,  807 

—  of  frontal  lobe,  521 

—  of  kidneys,  630 

—  of  liver,  204 

—  of  ovar)',  669 

—  of  pons,  519 

—  of  testis,  667 
Typhoid  fever,  323 

—  form  of  tuberculosis,  250 

—  periostitis,  670  et  seq. 

—  synovitis,  707 
Typhus,  325 

—  diagnosis  of,  327 

—  mortality  in,  325 

—  rash  in,  326 

—  symptoms  of,  325 

—  treatment  of,  328 


Ulceration  of  bone,  tuberculous,  671, 
693 

—  of  labia,  659 

—  of  nose,  799 
Ulcerative  endocarditis,  432 

—  stomatitis,  67 
Ulcers  of  the  anus,  175 

—  of  the  rectum,  175 

—  of  the  stomach,  118 

—  tuberculous,  118,  175 
Umbilical  arteritis,  34 

—  fistula,  130 


Umbilical  haemorrhage,  35 

—  hernia,  165 

—  infections,  34 

—  phlebitis,  34 

—  polypus,  32 

Umbilicus,  deformities  of,  164 

—  diseases  of,  32 

—  gangrene  of,  34 

—  ulceration  of,  34 
Undescended  testes,  661 
Ununited  fractures,  846 

Upper  limb,  rickety  deformities  of,  221 
Urachus,  patent,  33,  650 
Uraemia  in  nephritis,  278,  639 
Uranoplasty,  185 
Urethra,  double,  655 

—  obhteration  of,  654 

—  prolapse  of,  655 

—  rupture  of,  845 

—  stricture  of,  654 

Urinary  meatus,  tumour  of,  655 

—  organs,  diseases  of,  625 
Urine,  composition  of,  7 

—  extravasation  of,  650 

—  incontinence  of,  647 

—  retention  of,  649 
Urticaria,  833 

Uvula,  enlargement  of,  77 

—  papilloma  of,  77 


Vaccination,  erysipelas  after,  332 

—  erythema  after,  332 

—  glandular  enlargement  after,  333 

—  performance  of,  331 

—  rashes  after,  333 
Vaccino-syphilis,  332,  471 

Vaginal  discharge  due  to  worms,  119 

—  hngniorrhage,  32 
Vaginitis,  659 

\'apour  batl-fe,  in  nephritis,  285 
Varicella,  338 

—  contagious  nature  of,  328 

—  diagnosis  of,  330 

—  eruption  in,  328 

—  gangraenosa,  330 

—  incubation  of,  328 

—  quarantine  in,  331 

—  treatment  of,  331 
Varicocele,  669 
Varioloid,  333 

—  diagnosis  of,  335 

—  treatment  of,  335 
Varix,  arterio-venous,  452 

—  oesophageal,  83 
Ventral  hernia,  see  Hernia 
Vicarious  emphysema,  see  Emphysema 
Vital  capacity  of  lungs,  4 
Vomiting,  in  cerebral  tumour,  516 

—  in  chloroform  ancesthesia,  869 

—  chronic,  106  et  mj. 

—  cyclic,  92 

—  in  gastric  catarrh,  86 

—  in  hysteria,  87,  567 

—  in  infants,  86 

—  in  meningitis,  495 
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Vomiting  in  obstruction  of  tho  Ijowels 
138  el  ieq.  ' 

—  in  peritonitis,  125 

—  reciirri.'nt,  92 

—  rellex,  87 

—  in  scarlet  fever,  270 

-  in  vvhoopinui-eough,  336 
Vulvitis,  659,  660 


Wauts,  843 

U'eakly  infants,  cure  of,  58 

Weaning,  43 

Web  fingers,  785,  788 

—  toes,  785 

Weight  nncl  height,  see  Appendix 

—  of  body,  10 

—  chart,  12 

—  increase  of,  11 

—  of  liver,  194 
Wet  nurses,  42 
Whey,  51 

—  proteid,  47 

'  White  lock-jaw,'  37 
Whooping-cough,  335 

—  broncho-pneumonia  in,  337 


Whooping-cough,  contagiousness  of  v 

—  convulsions  in,  336 

—  diagnosis  of,  337 

—  diarrhoea  in,  337 

—  emphysema  in,  337 

—  incubation  of,  336 

—  pathology  of,  338 

—  treatment  of,  339 

—  tuberculosis  after,  337 
Winckel's  disease,  31 

Woman's  milk,  composition  of,  44,  48 
Worms,  intestinal,  118 

—  round,  120 

—  tape,  120 

—  thread,  118 
Wound  diphtheria,  305 

—  management,  S61 
Wrist  joint,  disease  of,  701 
Wry-neck,  781 

Yellow  atkophy,  acut-e,  of  liver,  107 
Youth,  2 

Zymotic  diarrhcea,  93 

—  diseases,  268 
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Part  I.  The  treatment  of  General 
Surgical  Diseases,  including  inflam- 
mation, suppuration,  ulceration, 
gangrene,  wounds  and  their  compli- 
cations, infective  diseases  and  tum- 
ours; the  administration  of  anaesthe- 
tics. With  66  Illustrations.  Royal 
8vo,  10s.  6d.  [Ready. 

Part  II.  The  treatment  of  the  Surgical 
Affections  of  the  Tissues,  including 
the  skin  and  subcutaneous  tissues, 
the  nails,  the  lymphatic  vessels  and 
glands,  the  fascise,  bursse,  muscles, 
tendons  and  tendon-sheaths,  nerves, 
arteries  and  veins  ;  deformities. 
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With  124  Illustrations.  Royal  8vo, 
18s. 
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By  JAMES  KINGSTON  FOWLER,  M.A.,  M.D.,  F.R.C.P.,  Physician  to 
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Materia  IMedica  and  Therapeutics  at  the  Westminster  Hospital  Medical 
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COLYER,  L.R.C.P.,  M.R.C.S.,  L.D.S.,  Dental  Surgeon  to  Charing  Cross 
Hospital  and  to  the  Dental  Hospital  of  London,  Dean  of  the  School,  Dental 
Hospital  of  London.  Second  Edition  Revised  and  Enlarged  by  J.  F. 
COLYER.    With  640  Illustrations.    Large  Crown  8vo.  21s.  net. 


SMITH  (H.  F.).    THE   HANDBOOK  FOR   MIDWIVES.  By 

HENRY  FLY  SMITH,  B.A.,  M.B.  Oxon.,  M.R.C.S.  Second  Edition. 
With  41  Woodcuts.    Crown  8vo,  5s. 


STEVENSON.  WOUNDS  IN  WAR  :  the  Mechanism  of  their 
Production  and  their  Treatment.  By  Surgeon-General  W.  F.  STEVENSON, 
C.B.  (Army  Medical  Staff),  B.  A..  M.B  ,  M.Ch.  Dublin  University  ;  Professor 
of  Military  Surgery,  Royal  Arm}'  JNIedical  College,  London.  With  127 
Illustrations.    8vo,  15s.  net. 


TAPPEINER.   INTRODUCTION  TO  CHEMICAL  METHODS 

OF  CLINICAL  DIAGNOSIS.  By  Dr.  H.  TAPPEINER,  Professor 
of  Pharmacology  and  Principal  of  the  Pharmacological  Institute  of  the 
University  of  Munich.  Translated  from  the  Sixth  German  Edition,  with 
an  Appendix  on  Micro-Biological  Methods  of  Diagnosis,  by  EDMDND  J. 
McWEENEY,  M.A.,  M.D.  Royal  Univ.  of  Ireland,  L.R.C.P'.L,  etc. 
With  22  Illustrations.    Crown  Gvo,  3s.  6f7. 


THORNTON.   HUMAN  PHYSIOLOGY.  By  JOHN  THORNTON, 

M.A.,  Author  of  "  Elementary  Physiography,"  "  Advanced  Physiography," 
etc.    With  267  Illustrations,  some  of  which  are  Coloured.    Crown  8vo,  6s. 
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AN  INTRODUCTION  TO  HUMAN  PHYSIOLOGY.  Third 

Edition,  Revised.    With  314  Illustrations.    8vo,  I8.5. 

LECTURES  ON  PHYSIOLOGY. 

First  Series.— On  Animal  Electricity.    8vo,  5s.  net. 


FITZWYGRAM.    HORSES   AND   STABLES.     By  Lieutenant- 

General  Sir  F.  FITZWYGRAM,  Bart.  With  56  pages  of  Illustrations, 
ovo,  3s.  net. 


STEEL.— WORKS  by  JOHN  HENRY  STEEL,  F.R.C.V.S.,  F.Z.S 

Collie'  ^"'^^  °f      urinary  Science  and  Principal  of  Bcmbay  Veterinary 

A  TREATISE  ON  THE  DISEASES  OF  THE  DOG ;  being 

a  Manual  of  Canine  Pathology.  Especially  adapted  for  the  use  of 
Veterinary  Practitioners  and  Students.  With  88  Illustrations.  8vo 
10s.  bd. 

A  TREATISE  ON  THE  DISEASES  OF  THE  OX;   being  a 

Manual  of  Bovine  Pathology.  Especially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.    With  2  Plates  and  117  Woodcuts.    8vo,  15s. 

A  TREATISE  ON  THE  DISEASES  OF  THE  SHEEP ;  being 

a  Manual  of  Ovine  Pathology  for  the  use  of  Veterinary  Practitioners  and 
Students.    With  Coloured  Plate  and  99  Woodcuts.    8vo,  12s. 


you  ATT. —WORKS  by  WILLIAM  YOU  ATT. 

THE  HORSE.      Revised  and  Enlarged  by  W.  WATSON,  M.R.C.V.S. 
With  52  Wood  Engravings.    8vo,  7s.  Qd. 

THE  DOG.    Revised  and  Enlarged.   With  33  Wood  Engravings.  8vo,  6s. 
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ARRHENIUS.     A  TEXT-BOOK  OF  ELECTEO-CHEMISTEY. 

By  SVANTE  ARRHENIUS,  Professor  of  Physics  at  the  University  of 
Stockholm.  Translated  from  the  German  Edition  by  JOHN  McCRAE, 
Ph.D.     With  58  Illustrations.    8vo,  9s.  6d.  net. 


BENNETT  AND  MURRAY.     A    HANDBOOK    OF  CEYP- 

TOGAMIC  BOTANY.  By  A.  W.  BENNETT,  M.A.,  B.Sc,  F.L.S., 
and  GEORGE  R.  MILNE  MURRAY,  F.L.S.  With  378  Illustrations. 
8vo,  16s.   


BOSE.   EESPONSE  IN  THE  LIVING  AND  NON-LIVING. 

By  JAGADIS  CHUNDER  BOSE,  M.A.,  Cantab.,  D.Sc.  Lond.,  Professor, 
Presidency  College,  Calcutta.    With  117  Illustrations.    8vo,  10s.  6d. 

This  volume  describes  experimental  investigations  on  animal,  vegetable,  and 
inorganic  substapces  regarding  their  response  to  stimulus.  These  researches  show 
that  the  effects  of  fatigue,  stimulants,  depressants,  and  poisons  are  alike  in  the 
organic  and  inorganic,  and  demonstrate  that  the  response  phenomena  in  the 
"living"  have  been  foreshadowed  in  the  "non-living". 


CHAPMAN.  THE  FOEAMINIFEEA  :  AN  INTEODUCTION 
TO  THE  STUDY  OF  PEOTOZOA.  By  FREDERICK  CHAP- 
MAN, A.L.S.,  F.R.M.S.,  formerly  Assistant  in  the  Geological  Laboratory 
of  the  Royal  College  of  Science  ;  Palfeontologist  to  the  National  Museum, 
Melbourne.    With  14  Plates  and  42  Illustrations  in  the  Text.    8vo,  9s.  net. 


CROOKES.    SELECT  METHODS  IN  CHEMICAL  ANALYSIS 

(chiefly  inorganic).  By  Sir  W.  CROOKES,  F.R.S.,  V.P.C.S.  Editor  of 
"The  Chemical  News".  Third  Edition,  re-written  and  enlarged.  Illus- 
trated with  67  Woodcuts.    Bvo,  21s.  net. 


DRUDE.  THE  THEOEY  OF  OPTICS.  By  PAUL  DRUDE,  Pro- 
fessor of  Physics  at  the  University  of  Giessen.  Translated  from  the 
German  by  C.  RIBORG  MANN  and  ROBERT  A.  MILLIKAN,  Assistant 
Professors  of  Physics  at  the  University  of  Chicago.  With  110  Diagrams. 
8vo,  15s.  net. 


FRANKLAND.  MICEO-OEGANISMS  IN  WATEE,  THEIE 
SIGNIFICANCE,  IDENTIFICATION  AND  EEMOVAL. 
Together  with  an  Account  of  the  Bacteriological  Methods  Involved  in  their 
Investigation.  Specially  Designed  for  the  Use  of  those  connected  with  the 
Sanitary  Aspects  of  Water  Supply.  By  Professor  PERCY  FRANKLAND, 
Ph.D.,  B.Sc.  Lond.,  P.R.S.,  Fellow  of  the  Chemical  Society  ;  and  Mrs. 
PERCY  FRANKLAND,  Joint  Author  of  "  Studies  on  Some  New  Micro- 
organisms Obtained  from  Air  ".  With  2  Plates  and  numerous  Diagrams. 
8vo,  16s.  net. 


FRANKLAND.   BACTEEIA  IN  DAILY  LIFE.    By  Mrs  PERCY 

FRANKLAND,  F.R.M.S.     Crown  8vo,  5s.  net. 
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M.  IK ,  late  Professor  of  Physics  in  the  Unvnersity  of  Berlin  ^Jl^l/^, 

ON  THE  SENSATIONS  OF  TONE  AS  A  PHYSIOLOGICAT 
BASIS  FOK  THE  THEORY  OF  MUSIC.  Second  EngHsH 
l^dition  ;  with  numerous  additional  notes  and  a  new  Additional  Annendix 
bringing  down  information  to  1885,  and  specially  adapted  to  the  use  of 
Musical  Students.  By  ALEXANDER  J.  ELLIS,  B  A  F  R  S  PSA 
etc.,  formerly  Scholar  of  Trinity  College,  Cambridge.  With  68  Figures 
engraved  on  Wood,  and  42  Passages  in  Musical  Notes.    Roval  8vo  28« 

POPULAR  LECTURES  ON  SCIENTIFIC  SUBJECTS  with 
68  Woodcuts.    2  vols.    Crown  8vo,  3s.  Qd.  each. 

HERSCHEL.    OUTLINES  OF  ASTRONOMY.    By  Sir  john  f. 

W.  HERSCHEL,  Bart.,  K.H.,  etc..  Member  of  the  Institute  of  France. 
Twelth  Edition,  with  9  Plates,  and  numerous  Diagrams.    8vo,  12s. 

HOFF.    THE  ARRANGEMENT  "ofTaTOMS  IN  SPACE.  By 

J.  H.  VAN  'T  HOFF.  Second,  Revised  and  Enlarged  Edition.  With  a 
Preface  by  JOHANNES  WISLICENUS,  Professor  of  Chemistry  at  the 
University  of  Leipzig  ;  and  an  Appendix,  "  Stereochemistry  among  Inorganic 
Substances,"  by  ALFRED  WERNER,  Professor  of  Chemistry  at  the  Uni- 
versity of  Zurich.  Translated  and  Edited  by  ARNOLD  EILOART. 
Crown  Svo,  6s.  &d. 

HUDSON  AND  GOSSE.     THE  ROTIFERA  OR  "WHEEL 

ANIMALCULES".  By  C.  T.  HUDSON,  LL.D.,  and  P.  H.  GOSSE, 
F.R.S.  With  30  Coloured  and  4  Uncoloured  Plates.  In  6  Parts.  4to,  price 
10s,  Gd.  each ;  Supplement,  12s.  Qd.  Complete  in  Two  Volumes,  with 
Supplement,  4to,  £4  4s. 

*^*  The  Plates  in  the  Supplement  contain  figures  of  almost  all  the  Foreign 
Species,  as  well  as  of  the  British  Species,  that  have  been  discovered  since  the 
original  publication  of  Vols.  I.  and  II. 

JOUBERT.    ELEMENTARY  TREATISE  ON  ELECTRICITY 

AND  MAGNETISM.  By  G.  CAREY  FOSTER,  F.R.S.,  Fellow  and 
Emeritus  Professor  of  Physics  in  University  College,  London  ;  and  ALFRED 
W.  PORTER,  B.Sc,  Fellow  and  Assistant  Professor  of  Physics.in  Univer- 
sity College,  London.  Founded  on  Joubert's  "  Traite  EUmentaire 
d' Electricity  " .    With  374  Illustrations  and  Diagrams.    8vo,  10s.  6d.  net. 

KLbCKER.     FERMENTATION    ORGANISMS.     a  Laboratory 

Handbook.  By  ALB.  KLOCKER,  Assistant  in  the  Carlsberg  Laboratory, 
Copenhagen.  Translated  from  the  German  by  G.  E.  ALLAN,  B.Sc, 
Lecturer  in  the  University  of  Birmingham,  and  J.  H.  MILLAR,  F.I.C., 
formerly  Lecturer  in  the  British  School  of  Malting  and  Brewing,  and 
revised  by  the  Author.     With  146  Illustrations.     8vo,  12s.  net. 

LINDLEY  AND  M00RE7~THE^REASURY  OF  BOTANY, 
OR  POPULAR  DICTIONARY  OF  THE  VEGETABLE 
KINGDOM  :  with  which  is  incorporated  a  Glossary  of  Botanical 
Terms.  Edited  by  J.  LINDLEY,  M.D.,  F.R.S.,  and  T.  MOORE,  F.L.S. 
With  20  Steel  Plates  and  numerous  Woodcuts.    2  Parts.    Fcap.  8vo,  12s. 

h/\ ACDOUG AL.—wobYs1)vRANiel  trembl y  ma cdou gal, 

Ph.D.,  Director  of  the  Laboratories  of  the  New  Vork  fiotamcaUJarde^i. 

PRACTICAL    TEXT-BOOK    OF    PLANT  PHYSIOLOGY. 

With  159  Illustrations.    Svo,  7s.  Gd.  net 

ELEMENTARY  PLANT  PHYSIOLOGY.    With  108  illustrations. 

Crown  Svo,  3s. 
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MELLOR.     HIGHER  MATHEMATICS  FOR  STUDENTS  OF 

CHEMISTRY  AND  PHYSICS.  With  Special  Reference  to  Prac- 
tical Work.  By  J.  W.  MELLOR,  D.Sc,  late  Senior  Scholar,  and  1851 
Exhibition  Scholar,  New  Zealand  University  ;  Honorary  Research  Fellow, 
the  Owens  College,  Manchester.    With  142  Diagrams.    8vo,  12s.  Qd.  net. 


MENDELEEFF.     WORKS  BY  D.  MENDELEEFF. 

THE  PRINCIPLES  OF  CHEMISTRY.  Translated  from  the 
Russian  (Seventh  Edition)  by  GEORGE  KAMENSKY,  A.R.S.M.,  of  the 
Imperial  Mint,  St.  Petersburg,  and  Edited  by  THOMAS  H.  POPE,  B.Sc, 
F.I.C.    With  110  Illustrations.    2  vols.    Svo,  32s.  net 

AN  ATTEMPT  TOWARDS  A  CHEMICAL  CONCEPTION 
OF  THE  ETHER.  Translated  from  the  Russian  by  GEORGE 
KAMENSKY,  A.R.S.M.    Svo,  2s.  net. 

MEYER.     OUTLINES    OF    THEORETICAL  CHEMISTRY. 

By  LOTHAR  MEYER,  Professor  of  Chemistry  in  the  University  of 
Tubingen.  Translated  by  Professors  P.  PHILLIPS  BEDSON,  D.Sc, 
and  W.  CARLETON  WILLIAMS,  B.Sc.    Svo,  9s. 

MEYER.    THE  KINETIC  THEORY  OF  GASES.  Elementary 

Treatise  with  Mathematical  Appendices.  By  Dr.  OSKAR  EMIL  MEYER, 
Professor  of  Physics  at  the  University  of  Breslau.  Second  Revised  Edition. 
Translated  by  ROBERT  E.  BAYNES,  M.A.,  Student  of  Christ  Church, 
Oxford,  and  Dr.  Lee's  Reader  in  Pliysics.    Svo,  15s.  net. 

MORGAN.  ANIMAL  BIOLOGY.  An  Elementary  Text-Book.  By 
C.  LLOYD  MORGAN,  F.R.S.,  Principal  of  University  College,  Bristol. 
Witli  numerous  Illustrations.    Crown  Svo,  Ss.  Q>cl. 

PLIMMER.  THE  CHEMICAL  CHANGES  AND  PRODUCTS 
RESULTING  FROM  FERMENTATION.  By  R.  H.  ADERS 
PLIMMER,  D.Sc.  Lond.    Svo,  6s.  net. 
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LIGHT  SCIENCE  FOR  LEISURE 
HOURS  ;  Familiar  Essays  on 
Scientific  Subjects,  Natural  Phe- 
nomena, etc.    Crown  Svo,  3s.  &d. 

THE  ORBS  AROUND  US  ;  a 
Series  of  Essays  on  the  Moon 
and  Planets,  Meteors  and  Comets. 
With  Chart  and  Diagrams.  Crown 
Svo,  3s.  Q>d. 

OTHER  WORLDS  THAN  OURS  ; 
The  Plurality  of  Worlds  Studied 
under  the  Light  of  Recent  Scien- 
tific Researches.  With  14  Illustra- 
tions.   Crown  Svo,  3s.  &d. 

THE  MOON  ;  her  Motions,  Aspects, 
Scenery  and  Physical  Condition. 
With  Plates,  Charts,  Woodcuts 
and  Lunar  Photographs.  Crown 
Svo,  3s.  6fZ. 


LARGER  STAR  ATLAS  for  the 
Library,  in  12  Circular  Maps, 
with  Introduction  and  2  Index 
Pages.  Folio,  15s.,  or  Maps  only, 
12s.  6rf. 

NEW  STAR  ATLAS  for  the  Library, 
the  School  and  the  Observatory, 
in  12  Circular  Maps  (with  2  Index 
Plates).    Crown  Svo,  5s. 

OTHER  SUNS  THAN  OURS  :  a 
Series  of  Essays  on  Suns — Old, 
Young  and  Dead.  With  other 
Science  Gleanings,  Two  Essays 
on  Whist,  and  Correspondence 
with  Sir  John  Herschel.  With  9 
Star-Maps  and  Diagrams.  Crown 
Svo,  3s.  6d. 
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HALF  -  HOURS  WITH  THE 
TELESCOPE  :  a  Popular  Guide 
to  the  Use  of  the  Telescope  as  a 
Means  of  Amusement  and  Instruc- 
tion. With  7  Plates.  Fcap.  8vo 
2s.  Qd.  ^ 

THE  EXPANSE  OP  HEAVEN. 
Essays  on  the  Wonders  of  the 
Firmament.     Crown  8vo,  3s.  &d. 

PLEASANT  WAYS  IN  SCIENCE. 
Crown  8vo,  3s.  6(Z. 

THE  SOUTHERN  SKIES  :  a  Plain 
and  Easy  Guide  to  the  Constella- 
tions of  the  Southern  Hemisphere. 
Showing  in  12  Maps  the  Position 
of  the  principal  Star-Groups  night 
after  night  throughout  the  year. 
With  an  Introduction  and  a  sepa- 
rate Explanation  of  each  Map. 
True  for  every  Year.    4to,  5s. 

MYTHS  AND  MARVELS  OF 
ASTRONOMY.  Crown  8vo, 
3s.  M. 

HALF  -  HOURS  WITH  THE 
STARS  :  a  Plain  and  Easy 
Guide  to  the  Knowledge  of  the 
Constellations.  Showing  in  12 
Maps  the  position  of  the  prin- 
cipal Star -Groups  night  after 
night  throughout  the  Year.  With 
Introduction  and  a  separate  Ex- 
planation of  each  Map.  True  for 
every  Year.    4to,  3s.  net. 
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THE  STARS  IN  THEIR  SEASONS 
An  Easy  Guide  to  a  Knowledge  of 
the  Star  Groups,  in  12  large  Maps 
Imperial  8vo,  5s, 


OUR  PLACE  AMONG  INFINI- 
TIES :  a  Series  of  Essays  con- 
trasting our  Little  Abode  in  Space 
and  Time  with  the  Infinities 
around  Us.    Crown  8vo,  3s.  e>d 


ROUGH  WAYS  MADE  SMOOTH. 
Familiar  Essays  on  Scientific 
Subjects.    Crown  8vo,  3s.  Qd. 

NATURE  STUDIES.  By  Grant 
Allen,  A.  Wilson,  T-  Foster, 
E.  Clodd  and  R.  A.  Proctor. 
Crown  8vo,  3s.  Qd. 


LEISURE  READINGS.  By  E. 
Clodd,  A.  Wilson,  T.  Foster,  A. 
C.  RuNYAED  and  R.  A.  Proctor. 
Crown  8vo,  3s.  &d. 

STRENGTH:  How  to  get  Strong 
and  keep  Strong,  with  Chapters 
on  Rowing  and  Swimming,  Fat, 
Age  and  the  Waist.  With  9  Illus- 
trations.   Crown  8vo,  2s, 


REYNOLDS.  EXPEEIMENTAL  CHEMISTEY  for  Junior  students 
By  J.  EMERSON  REYNOLDS,  M.D.,  F.R.S.,  Professor  of  Chemistry, 
Univ.  of  Dublin.    Fcap.  8vo,  with  numerous  Woodcuts. 

Part  l.~Introductory,  Is.  Qd.    Part  111.— Metals  aiul  Allied  Bodies,  3s.  Qd. 

Part  11.— Non-Metals,  2«.  &d.    Part  1Y .—Chemistry  of  Carbon  Compounds,  ds. 

ROMMiES— WORKS    by    GEORGE    JOHN  ROMANES,  M.A., 

LL.D.,  F.R.S. 

DARWIN,  AND  AFTER  DARWIN  :  an  Exposition  on  the  Darwinian 
Theory,  and  a  Discussion  on  Post-Darwinian  Questions.  Part  I.  The 
Darwinian  Theory.  With  Portrait  of  Darwin  and  125  Illustrations. 
Crown  8vo,  10s.  &d.  Part  II.  Post-Darwinian  Questions  :  Heredity  and 
Utility.  With  Portrait  of  the  Author  and  5  Illustrations,  Crown  8vo, 
10s.  Qd.  Part  III.  Post-Darwinian  Questions  :  Isolation  and  Physio- 
logical Selection.    Crown  8vo,  5s. 

AN  EXAMINATION  OF  WEISMANNISM,    Crown  8vo,  6s, 

ESSAYS.  Edited  by  C.  LLOYD  MORGAN,  F.R.S.,  Principal  of  Univer- 
sity  College,  Bristol.    Crown  8vo,  6s. 

Contents  :  Primitive  Natural  History — The  Darwinian  Theory  of 
Instinct — Man  and  Brute — Mind  in  Men  and  Animals — Origin  of  Human 
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Object  of  Life  ? — Recreation — Hypnotism — Hydrophobia  and  the  Muzzling 
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SLINGO  AND  BROOKER.  ELECTEICAL  ENGINEEEING 
FOE  ELECTEIC-LIGHT  AETISANS  AND  STUDENTS. 
(Embracing  those  branches  prescribed  in  fchie  Syllabus  issued  by  the  City 
and  Guilds  Technical  Institute.)  By  W.  SLINGO  and  A.  BROOKER. 
With  383  Illustrations.    Crown  8vo,  12s. 


SORAUER.  A  POPULAE  TEEATISE  ON  THE  PHYSIOLOGY 

OF  PLANTS.  For  the  Use  of  Gardeners  or  for  Students  of  Horti- 
culture and  of  Agriculture.  By  Dr.  PAUL  SORAUER,  Director  of  the 
Experimental  Station  at  the  Royal  Pomological  Institute  in  Proskau 
(Silesia).  Translated  by  F.  E.  WEISS,  B.Sc,  F.L.S.,  Professor  of  Botany 
at  the  Owens  College,  Manchester.    With  33  Illustrations.    Bvo,  9s.  net. 


TEXT-BOOKS  OF  PHYSICAL  CHEMISTBY. 
Edited  by  Sir  WILLIAM  RAMSAY,  K.C.B.,  F.R.S. 
THE  PHASE  EULE  AND  ITS  APPLICATIONS.  By  ALEX. 
FINDLAY,  M.A.,  Ph.D.,  D.Sc,  Lecturer  and  Demonstrator  in  Chemistry, 
University  of  Birmingham.  With  118  Figures  in  the  Text,  together  with 
an  "  Introduction  to  the  Study  of  Physical  Chemistry"  by  Sir  WILLIAM 
RAMSAY,  K.C.B.,  F.R.S.,  Editor  of  the  Series.    Crown  Svo,  5s. 

*,*  Sir  William  Ramsay's  "  Introduction  to  Physical  Chemistry  "  is  also  issued 
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ELECTEO-CHEMISTEY.     PAET   L— GBNEEAL  THEOEY 

By  R.  A.  LEHFELDT,  D.Sc,  Professor  of  Physics  at  the  East  London 
Technical  College.  Including  a  Chapter  on  the  Relation  of  Chemical  Con- 
stitution to  Conductivity,  by  T.  S.  MOORE,  B.A.,  B.Sc,  Lecturer  in 
the  University  of  Birmingham.     Crown  Svo,  5s. 

CHEMICAL  STATICS  AND  DYNAMICS,  INCLUDING  THE 
THEOEIES  OF  CHEMICAL  CHANGE,  CATALYSIS,  AND 

Cri^n^Ri^^?.^^;  .  I^-Sc.  (N.Z.),  B.Sc.  (Vict.). 


THORPE.     A  DICTIONAEY  OF    APPLIED  CHEMISTEY 

By  T.  E.  THORPE,  C.B.,  B.Sc   Vict.,   Ph.D.,   FRS     Treas  CS 
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